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1.0 INTRODUCTION 

LANL TA-55 Part B 
0.0 
June 28, 1996 

This Part 8 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 8 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, 1991 a) 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 8 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 (TAU) 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 TAU 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, TAU 
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 TAU 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. 
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• TA-55-4, Area 10, a container storage area that may be used for TRU mixed waste and 
low-level mixed waste in T A-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. 

• A container storage pad outside near T A-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 Reference• 

20 NMAC 4.1, 
Subpart IX 

270.10(a) 

270.1 O(g)(1) 

270.11 (a) 

270.11 (d) 

270.13 

270.13(a) 

270.13(b) 

270.13(c) 

270.13(d) 

270.13(e) 

270.13(f) 

270.13(g) 

270.13(h) 

270.13(i) 

270.13(j) 

270.13(k) 

270.13(1) 

270.13(m) 

270.14(b)(1) 

270.14(b)(2) 

270.14(b)(3) 

20 NMAC 4.1, 
Subpart V 

264.13(a) 

264.13(b) 

Refer to footnotes at end of table. 

Description of Requirement 

Permit application 

Updating permit applications 

Signatories 

Certification 

Contents of Part A permit 
application 

Activities conducted 

Name, mailing address, and 
location 

Principal standard industrial 
classification (SIC) codes 

Operator information 

Owner information 

Whether located on Indian 
lands 

New or existing facility 

Scale drawing and 
photographs 

Description of waste 
processes 

Specification and quantity of 
hazardous wastes 

List of permits and 
construction approvals 

Topographic maps 

Description of nature of 
business 

General facility description 

Chemical and physical analyses 

Waste analysis plan 
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Location in this 
Permit Application 

1.0 

1.0 

12.0 

12.0 

Technical Area (TA) 55 Part Ab 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

2.1 

3.0 

3.0 



Table 1·1 {Continued) 

Regulatory References and 
Corresponding Pennlt Application Location 

Regulatory Reference• 

20 NMAC 4.1, 
Subpart IX 

270.14(b)(4} 

270.14(b)(5} 

270.14{b)(7} 

270.14(b)(8} 

20 NMAC 4.1, 
Subpart V 

264.13(b)(1} 

264.13(b)(2} 

264.13(b)(3} 

264.13(b)(4} 

264.13(b)(5} 

264.14 

264.15(b} 

264.174 

264.195 

264.602 

264 Subpart D 

264.51 

264.52 

264.53 

264.54 

264.55 

264.56 

264 Subpart C 

264.31 

264.32 

264.33 

264.34 

Refer to footnotes at end of table. 

Description of Requirement 

Parameters and rationale 

Test methods 

Sampling methods 

Frequency of analyses 

Waste analysis information for 
off-site facilities 

Security procedures and 
equipment 

General inspection requirements 

Inspection requirements for 
container storage areas 

Inspection requirements for 
storage tanks 

Inspection requirements for 
miscellaneous units 

Contingency plan 

Contingency plan design and 
implementation 

Contingency plan content 

Contingency plan copies 

Contingency plan amendment 

Emergency coordinator 

Emergency procedures 

Preparedness and prevention 

Design and operation of facility 

Required equipment 

Testing and maintenance of 
equipment 

Communications/alarm system 

2 
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Location in this 
Permit Application 

3.0 

3.0 

3.0 

3.0 

3.0 

5.1 

6.1 

6.2 and 6.5 

6.3 

6.4 

7.0 

7.0 and 7.4 

7.0 

7.2 

7.14 

7.2.2 

7.3-7.12 

5.2 

5.0 

5.2.1 and 5.3 

5.2.2 

5.2.1 and 7.3 



Table 1-1 (Continued) 

Regulatory References and 
Corresponding Pennlt Application Location 

Regulatory Reference• 

20 NMAC 4.1, 
Subpart IX 

270.14(b}(9) 

270.14(b}(10) 

270.14(b}( 11 }(i) & 
(ii) 

270.14(b}(11 }(iii) 

270.14(b}(12) 

270.14(b}(13) 

20 NMAC 4.1, 
Subpart V 

264.35 

264.37 

264.17 

264.18(a) 

264.18(b) 

264.16 

264 Subpart G 

264.111 

264.112(a)&(b) 

264.112(c) 

264.112(d) 

264.112(e) 

264.113 

264.114 

264.115 

264.117 

264.120 

264.178 

264.197 

264.603 

Refer to footnotes at end of table. 

Description of Requirement 

Required aisle space 

Arrangements with local 
authorities 

Prevention of accidental ignition 
or reaction 

Traffic pattern, volume, and 
controls 

Seismic standard 

Floodplain standard 

Personnel training 

Closure and post-closure plans 

Closure performance standard 

Written content of closure plan 

Amendment of closure plan 

Notification of partial and final 
closure 

Removal of wastes and 
decontamination/dismantling of 
equipment 

Time allowed for closure 

Disposal/decontamination 

Certification of closure 

Post-closure care and use of 
property 

Certification of post-closure 

Closure of container storage 
areas 

Closure of tank systems 

Closure of miscellaneous units 
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Location in this 
Permit Application 

5.2.4 

5.2.5 and 7.2 

5.4 

2.3 

2.2.1 

2.2.2 

8.0 

9.0 

9.1.1 

9.2-9.5 

9.1.4 

9.1.2 

9.2-9.4 

9.1.3 

9.2-9.4 

9.1.6 

9.1.10 

9.1.10 

9.2 

9.3 

9.4 



Table 1·1 (Continued) 

Regulatory References and 
Corresponding Pennlt Application Location 

Regulatory Reference• 

20 NMAC 4.1, 
Subpart IX 

270.14(b){19){i){vi) 
(vii) & (x) 

270.14(b){19){ii) 

270.14(b){19){iii) 

270.14(b)(19)(iv) 

270.14(b){19){v) 

270.14(b){19){viii) 

270.14(b){19)(ix) 

270.14(b){19){xi) 

270. 14(b){ 19){xii) 

270.14(b){20) 

270.14(c) 

270.14(d){1) 

270.14(d){1)(i) 

270.14(d){1 ){ii) 

270.14(d){1 ){iii) 

270.14(d){1 ){iv) 

270.14(d){1 ){v) 

270.15 

270.15(a) 

270.15(b) 

270.15(c) 

270.15(d) 

270.16 

270.16(a) 

20 NMAC 4.1 I 

Subpart V 

264.18(b) 

264.14(b) 

264.90(a) 

264 Subpart I 

264.175 

264.175(c) 

264.176 

264.177 

264 Subpart J 

264.191 
264.192 

Refer to footnotes at end of table. 

Description of Requirement 

Topographic maps 

1 00-year floodplain 

Surface waters 

Land use 

Wind rose 

Access control 

Wells 

Drainage barriers 

Location of operational units 

Other federal laws 

Ground-water monitoring 

Requirements for solid waste 
management units (SWMU) 

Location of SWMUs on 
topographic map 

Types of SWMUs 

Structural description of SWMUs 

Dates of operation 

Waste types managed at 
SWMUs 

Containers 

Containment system 

No free liquids 

Ignitable or reactive wastes 

Incompatible wastes 

Tank systems 

Written assessment and 
certification 

4 

Document: LANL TA-55 Part B 
Revision No.: 0.0 

~--:-::"""':"::=-:---
Date: June 28, 1996 

Location in this 
Permit Application 

2.1.2 

2.2.2 

2.1.3 

2.1.5 

2.1.4 

5.1 

2.1.3 

5.3 

2.1 

11.0 

2.2.5 

10.0 

Figure 10-1 

10.1 

10.1 

10.1 

10.1 

4.1 and 4.2.1 

4.1, 4.3.3, and 4.5.2 

4.1 .1 - 4.1 .1 0 

4.2.4 and 5.4 

4.2.4 and 5.4 

4.3 

4.3.1.2, 4.3.2.2, and 
Attachments 4-2 and 4-3 



Table 1·1 {Continued} 

Regulatory References and 
Corresponding Permit Application Location 

Regulatory Reference• 

20 NMAC 4.1, 
Subpart IX 

270.16{b) 

270.16{c) 

270.16{d) 

270.16{e) 

270.16{f) 

270.16{g) 

270.16{i) 

270.160) 

270.23 

270.23{a){1) & {2) 

270.23{b) 

270.23{c) 

270.23{d) 

20 NMAC 4.1, 
Subpart V 

264.191 
264.192 

264.192 

264.192 

264.193 

264.194 

264.198 
264.199 

264 Subpart X 

264.601 

264.601 

264.602 

Description of Requirement 

Capacity/dimensions 

Systems and controls 

Piping and process flow 

External corrosion protection 

Installation 

Secondary containment 
system 

Spill prevention 

Ignitable, reactive, or 
incompatible wastes 

Miscellaneous units 

Detailed unit description 

Hydrologic, geologic, and 
meteorologic assessments 

Potential exposure pathways 

Demonstration of treatment 
effectiveness 

Monitoring, analysis, 
inspection, response, 
reporting, and corrective action 
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Location in this 
Permit Application 

4.3.1 and 4.3.2 

4.3.1 and 4.3.2 

4.3.1 and 4.3.2 

4.3.1.1 and 4.3.2.1 

4.3.1.2 and 4.3.2.2 

4.3.3 

4.3.1.1 and 4.3.2.1 

4.4.1 and 5.4 

4.5 

4.5.1 

4.6.3 

4.6.3 

4.6.2 and Attachment 4-6 

4.6.3 

• 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 {1995). 20 NMAC 4.1, 
Subparts V and IX, contain equivalent regulations to 40 CFR Parts 264 and 270, respectively. 

b The 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)(1 0), revised 
November 1, 1995]. 

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 (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 
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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 

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 T A-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 T A-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. 
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Units that are permitted for hazardous waste storage and treatment include the following: 

• Container storage areas and treatment/storage tanks at T A-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 {TAU) 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, 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 T A-53. 

• A mixed waste treatment unit {waste solidification/cementation) at T A-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. 
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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 348 in the south wing of TA-50-1. TA-50-1-348 is a high bay that can 

accommodate equipment of all sizes, including heavy equipment. T A-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. 

2.1.1 TA-55 Waste Management Units 

T A-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 8 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 

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: 
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Unlt(s) Waste Types Stored 

Areas 1 through 5 Hazardous waste, TAU mixed waste, and low-level 
mixed waste 

Area 6 TAU mixed waste 

Area 7 Hazardous waste, TAU mixed waste, and low-level 
mixed waste 

Areas 8, 9, and 10 TAU mixed waste and low-level mixed waste 

Area 11 TAU mixed waste 

A container storage pad, located outside and west of TA-55-4 (Figure 2-3), is used to store 

hazardous waste, TAU 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, TAU 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 TAU 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 TAU mixed waste. 

2.1.2 Topographic 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 

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 theTA-55 Part A permit 
application. 

• A LANL-wide 1 00-year floodplain map is provided on page 36 of the report included as 
Appendix A. 
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• Surface waters, including intermittent streams, are shown on Map 3 of Revision 1.0 of 
theTA-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 T A-55 are shown on Map 2 of Revision 1 .0 of the T A-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 theTA-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 1 0 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 

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(1), 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. 
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2.1.3 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 

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 theTA-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 

Calion de Valle and in Guaje, Los Alamos, Pajarito, and Water Canyons (Purtymun, 1975}. The 

flow volume from the spring$ 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. 
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2.1.4 Wind Rose [20 NMAC 4.1, Subpart IX, 270.14(b)(19}(v)] 
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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 

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 36ft 

(11 meters [m]) at four stations: TA-6; TA-49; TA-53; and TA-54/White Rock. The wind direction 

at 300ft (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). 
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2.1.5 Land Use [20 NMAC 4.1, Subpart IX, 270.14(b)(19)(iv)] 

LANL TA-55 Part B 
0.0 
June 28, 1996 

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 pinon 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)] 

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. 

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). 

2.2.2 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), revised November 1, 1995, the 

hazardous and mixed waste units addressed in this permit application are not located within the 

1 00-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. 
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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. 

2.2.3 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 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 learns (SM) and clay learns 

{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 {USGS) 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 (em) thick. The subsoil is a brown to reddish brown CL and clay (CH) 

approximately 40 em thick. The substratum, approximately 10 em thick, is a light brown, very tine 

SM (Figure 2-7). Permeability rates range from 1.5 to 5.0 em 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 em per em {em/em), 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 
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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 em thick. The subsoil is a reddish brown CL or CH, 

approximately 15 em thick. The substratum is a light brown silt ML, about 5 em 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 em/em, 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). 

2.2.4 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 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 

2-11 



Document: 
Revision No.: 
Date: 

LANL TA-55 Part B 
0.0 
June 28, 1996 

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 Espanola basin of the Rio Grande rift, 

a major tectonic feature of the western United States. The eastern margin of the Espanola 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 Espanola 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 ~argins of and underlying the Espanola 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 2-9). Earliest sediments deposited 

in the Espanola basin are those of the Tertiary Abiquiu, Picuris, and Los Pinos 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-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 
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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. 

2.2.4.2.1 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 2-11). 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 Espanola 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 Espanola 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 Espanola 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 
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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 

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 
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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 Espanola 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 

faults. However, the overlying Bandelier Tuff is not obviously displaced by these buried faults. 
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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 1 o-2 em per second (cm/s} for sand to 104 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 
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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 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. 
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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 1 0 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 1 0 ft 

ranges from about 4 to 1 0 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. 

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 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). 
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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. 

2.3.2 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, 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. 

2.3.3 Routes 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 TAU mixed wastes currently inventoried at other sites within DOE), in the 

future, nuclear material and/or TAU mixed waste may be accepted from off site. 

2.3.4 Traffic Volumes 

According to a 1991 traffic study, the peak traffic periods are between 7:15 and 8:15a.m., 12:20 

and 1:20 p.m., and 4:25 and 5:25p.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, 
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the data presented in the study should reflect the existing traffic conditions in the T A-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 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. 

2.3.5 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 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. 

2.3.6 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 were constructed with a 1 0-in.-thick base overlain 

with a 5-in.-thick asphaltic concrete surface. They were designed and built in conformance with 
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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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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. 
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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) transuranlc (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 0, 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 1 00 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 

TAU waste component (see definition). 

TRUPACT-11 Content (TRUCON) Code- A waste identification system developed by DOE to 

provide a consistent waste description for TAU and TAU mixed waste generated throughout all 

of DOE's facilities. These codes are intended to assist DOE in establishing the characteristics 

of TAU and TAU mixed waste to be certified for transportation to the Waste Isolation Pilot Plant. 
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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 1 00 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 4.1•, 

Subparts V, VIII, and IX Description of Requirement 

264.13(a)(1) Analysis information adequate to meet 
20 NMAC 4.1, Subparts V and VIII, revised 
November 1, 1995, storage requirements 

264.13(a)(2) Waste analysis data 

264.13(a)(3) Repeat analysis 

264.13(a)(4) Inspection and analysis after each 
movement of hazardous waste received 
from off-site 

264.13(b) Written waste analysis plan 

264.13(b)(1) Parameters and rationale for selection 

264.13(b)(2) Test methods 

264.13(b)(3) Representative sample collection method 

264.13(b)(4) Frequency for review or repeat of initial 
analysis 

264.13(b)(5) Waste analysis information agreed upon for 
waste sent to off-site facilities 

264.13(b)(6) Additional waste analysis requirements 

264.13(b)(7) Surface impoundments exempted under 
20 NMAC 4.1, Subpart VIII, 268.4(a), 
revised November 1 , 1995 

264.13(c) Inspection and analysis procedures for 
off-site facilities 

264.13(c)( 1) Procedures for identification of each 
movement of waste at off-site facilities 

Refer to footnote at end of table. 3-vi 

Location In the Waste 
Analysis Plan 

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 

3.2.3.2, 3.3.3.1' 3.4.3.1' 
and 3.5.3.1 

3.2.3.1' 3.2.4, 3.3.4, 
3.4.4, 3.5.3.1, and 3.5.4 

Not applicable (NA) 

Entire plan 

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 

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 

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 

3.2.3.1' 3.4.3.2, 3.5.3.1' 
3.5.3.2, and 3.5.4 

3.2.3.1' 3.2.3.2, 3.3.3.1' 
3.4.3.1, 3.5.3.1, and 

Figure 3-2 

3.1.5 

NA 

NA 

NA 
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LIST OF REGULATORY REFERENCES AND 
CORRESPONDING WASTE ANALYSIS PLAN LOCATION 

(Continued) 

Regulatory Reference 
20 NMAC 4.1•, Location In the Waste 

Subparts V, VIII, and IX Description of Requirement Analysis Plan 

264.13(c)(2) Sampling method for the waste to be NA 
identified at off-site facilities 

264.13(c)(3) For off-site landfills: procedures to NA 
determine whether a biodegradable sorbent 
has been added to containers 

268.7(a) Determination of whether waste is restricted 3.1.5.3 
from land disposal 

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 3.1.5.3 
the waste having concentration-based 
treatment standards specified in 20 NMAC 
4.1, Subpart VIII, 268.41, revised 
November 1 , 1995 

268.7(b)(2) Testing of treatment residues pursuant to NA 
20 NMAC 4.1, Subpart VIII, 268.32, revised 
November 1 , 1995 

268.7(b)(3) Testing of treatment residues of waste with 3.1.5.3 
concentration-based treatment standards 
specified in 20 NMAC 4.1 ,·Subpart VIII, 
268.43, revised November 1, 1995 

268.7(b)(4) Notice requirements 3.1.5.3 and Figure 3-1 

268.7(b)(5) Certification of compliance with 20 NMAC 3.1.5.3 
4.1, Subpart VIII, revised November 1, 1995 

268.7(b)(6) Notice and certification requirements for 3.1.5.3 
treatment facilities that ship treatment 
residues to a different treatment, storage, or 
disposal facility 

268.7(b)(7) Notice requirement for recycling facilities NA 
using materials in a manner constituting 
disposal 

268.7(c)(1) Record-keeping requirements for land NA 
disposal facilities 

268.7(c)(2) Testing requirements for land disposal NA 
facilities 

Refer to footnote at end of table. 3-vii 
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LIST OF REGULATORY REFERENCES AND 
CORRESPONDING WASTE ANALYSIS PLAN LOCATION 

{Continued) 

Regulatory Reference 
20 NMAC 4.1•, 

Subparts V, VIII, and IX Description of Requirement 

268.7(d)(1) Notification requirements for excluded 
debris (i.e., pursuant to 20 NMAC 4.1, 
Subpart II, 261.3, revised November 1, 
1995) 

268.7(d)(2) Updated notification requirements for debris 

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 

270.14(b)(2) Chemical and physical analyses 

270.14(b)(3) Waste analysis plan 

Location In the Waste 
Analysis Plan 

NA 

NA 

NA 

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 

Entire plan 

a New 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 26Q-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 (LOR) 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 LOR requirements). Sections 3.2, 3.3, 3.4, and 3.5 address specific waste 

analysis requirements for TAU mixed waste storage, TAU mixed waste treatment, low-level mixed 

waste storage, and hazardous waste storage, respectively. Specific waste analysis requirements 

include the following: 
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• Waste-generating processes and activities 
• Identification of hazardous or mixed waste managed 
• Waste parameters 
• Waste characterization 
• Hazardous or mixed waste verification analysis. 

3.1 GENERAL WASTE ANALYSIS REQUIREMENTS 

General waste analysis requirements applicable to hazardous, TAU mixed, and low-level mixed 

waste types managed at TA-SS's storage and treatment units to be permitted are described in the 

following sections. 

3.1.1 Facility Description 

LANL is located in Los Alamos County in north-central New Mexico. It is approximately 60 miles 

north-northeast of Albuquerque and 2S 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-SS 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-SS'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 TAU mixed wastes currently inventoried 

at other sites within the DOE complex. TA-SS'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-SS 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 TAU mixed 

wastes generated at LANL or at other DOE facilities. 
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3.1.2 Description 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, TAU mixed waste, and low-level mixed 
waste (TA-55, Building 4 (TA-55-4], Basement; Areas 1 through 5) 

• A container storage area for TAU mixed waste (TA-55-4, Basement; Area 6) 

• A container storage area for hazardous waste, TAU mixed waste, and low-level mixed 
waste (T A-55-4, north end of Basement; Area 7) 

• Container storage areas for TAU mixed waste and low-level mixed waste (TA-55-4, 
Room 401 (TA-55-4-401], Areas 8 and 9) 

• A container storage area for TAU mixed waste and low-level mixed waste (T A-55-4-433, 
Area 10) 

• A container storage area for TR U mixed waste (T A-55-4-432, Area 11) 

• A container storage pad for hazardous waste, TAU mixed waste, and low-level mixed 
waste near T A-55-4 

• A container storage area for hazardous waste, TAU 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. 

3.1.3 Sample 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. 
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3.1.4 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 

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) 

• Information requirements (e.g., verify compliance with LOR 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 

characteristics 1, according to SW-846, or documented equivalent methods. 

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. 

3-4 



Document: LANL TA-55 Part B 
Revision No.: ~0."'-0--=~=--
Date: June 28, 1996 

3.1.5 Special 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 LOR, are described below. 

3.1.5.1 Procedures 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. 

TAU 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. 

3.1.5.2 Procedures 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. TAU 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 

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. 
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3.1.5.3 Procedures 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 LOR requirements are retained within T A-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. 

3.2 WASTE ANALYSIS REQUIREMENTS FOR THE STORAGE OF TAU MIXED WASTE 

Specific waste analysis requirements for the storage of TAU mixed waste are provided in the 

following sections. 
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3.2.1 Facility Waste-Generating Processes. Activities. and Identification of TAU Mixed Wastes 
Stored 

TAU 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 TAU mixed waste-generating processes is provided 

in Section 3.2.1.1. 

For waste characterization purposes, TAU 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 TAU mixed waste 

based on the time of generation, TAU 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 TAU 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 TAU mixed waste 

generated at TA-55. Table 3-5 cross references the matrix parameter codes with the waste 

identification system, known as the TRUPACT-11 Content (TRUCON) Code system, described 

below. 

TRUCON codes were developed by DOE to provide a consistent waste description for TAU and 

TAU mixed waste generated throughout all of DOE's facilities. The TRUCON codes are intended 

to assist DOE in establishing the characteristics of TAU and TAU 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 
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waste packaging, source, or waste type. Proposed TAUCON codes for TAU mixed waste 

generated at TA-55 are provided in Section 3.2.1.1. These TAUCON 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. 

Each matrix parameter code includes a number of TAUCON codes. TAUCON codes currently 

generated at TA-55 and listed in LANL's TAU mixed waste inventory are described below. The 

basis for hazardous waste classification for each TAUCON code is provided in Table 3-6. 

Because TAUCON 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 

TAU 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. 

3.2.1.1 LANL TAUCON Codes 

This section provides a brief description of the TAUCON-coded TAU mixed waste streams 

currently stored at TA-55. All existing (i.e., currently generated} TAU mixed waste at TA-55 is 

assigned a TAUCON code. 

TAUCON Code LA 114 

TAUCON 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. 
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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). 

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 :5;1 0% 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 T A-55-4 to form a noncorrosive solid matrix. 
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3.2.2 Waste Parameters [20 NMAC 4.1, Subpart V, 264.13{a)(1)] 

Characterization is performed prior to storing TAU 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. 

3.2.2.1 Proposed 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 TAU 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 TAU 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 SV0Cs2 

• Sampling to determine the presence of characteristic hazardous waste 
ignitability 
corrosivity 

3.2.2.2 Criteria and Rationale for Parameter Selection [20 NMAC 4.1, Subpart V, 264.13(b)(1 )] 

Waste analysis parameters are selected to characterize TAU mixed waste in conformance with 

20 NMAC 4.1, Subpart II, revised November 1, 1995, and to ensure that all criteria for disposition 

at WIPP will be met. Waste characterization procedures for WIPP are specified in the "TAU 

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. 

2Refer to Footnote 1. 
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3.2.3 Characterization 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. 

3Refer to Footnote 1. 
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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. 

Existing TAU mixed waste stored at T A-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 TAU 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 (ATA), and visual examination. Heterogeneous existing TAU 

mixed waste is characterized using process knowledge, which may be supplemented with 

headspace gas sampling, ATA, and visual examination performed at other appropriate LANL 

facilities (LANL, 1995a). 

Future homogeneous TAU 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 TAU mixed waste, knowledge of the waste-generating process will be strictly controlled 

by a QAIQC 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 QAIQC 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 
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different waste containers. These measures will provide knowledge of the types and 

concentrations of chemical constituents in individual waste streams. 

3.2.3.1 Waste 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) 
• 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 TAU 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 
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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. 

3.2.3.2 Acceptable 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 TAU mixed waste forms for storage at TA-55 

because all TAU 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 TAU mixed waste forms and the limited number of analytical laboratories make the 

collection and analysis of TAU mixed waste samples difficult. For generation of future TAU 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 LOR status. EPA guidance 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. 

4Refer to Footnote 1. 
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• 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. 

• 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 Ill requirements). 

• Documented site personnel interview information. 

5Refer to Footnote 1. 
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• 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 TAU mixed waste 

stream. Because data for a low-level mixed waste stream may be more readily attainable, it may 

be useful for characterizing the TAU mixed waste stream. Sampling nonradioactive inputs or 

outputs from processes may also provide data that are useful for characterizing a similar TAU 

mixed waste stream. 

The physical nature of some heterogeneous TAU 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 

approach to characterizing debris waste. 

The acceptable knowledge approach to characterizing TAU mixed debris waste is supported by 

EPA guidance (EPA, 1994b). A conservative approach is used to determine if a waste is a 
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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 TAU 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 ACAA-regulated metals6
• 

3.2.3.3 Sampling and Analysis for TAU 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 TAU mixed wastes. The approach described for characterizing TAU 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 TAU 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 TAU 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 TAU mixed waste characterization. Additionally, further characterization such 

as ATA, 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 TAU mixed waste. Specific waste sampling methods and 

sample handling procedures are described below. 

3.2.3.3.1 Visual Examination [20 NMAC 4.1, Subpart V, 264.13(b)(2), and Subpart IX, 
270.14(b)(2)] 

The contents of all TAU 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. 

6Refer to Footnote 1. 
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3.2.3.3.2 TAU 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 TAU 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; QNQC; and occupational safety and health are followed, personnel 

involved in sampling and analysis of TAU solid mixed waste will 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 3-2. 

For purposes of collecting a representative sample of TAU 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 concentratioh 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. 

3.2.4 Verification Analysis for TAU 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 TAU 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 TAU 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 
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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). 

3.3 WASTE ANALYSIS REQUIREMENTS FOR THE TREATMENT OF TAU MIXED WASTE 

Specific waste analysis requirements for the treatment of TAU mixed waste are provided in the 

following sections. 

3.3.1 Facility Waste-Generating Processes, Activities, and Identification of TAU Mixed Wastes 
Managed 

TAU mixed waste treated in the cementation unit by solidification is generated primarily from R&D 

activities and processing and recovery operations. Specifically, TAU 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). 

3.3.1.1 TRUCON Codes 

The TAU CON-coded TAU mixed waste streams generated and subsequently treated at T A-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. 

3.3.2 Waste Parameters [20 NMAC 4.1, Subpart V, 264.13{a){1 )] 

Characterization is performed prior to treating TAU 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. 

3.3.2.1 Proposed 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 TAU 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. 
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3.3.2.2 Criteria and Rationale for Parameter Selection [20 NMAC 4.1, Subpart V, 264.13(b)(1)] 

Waste analysis parameters are selected to characterize TAU 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. 

3.3.3 Characterization of Treated TAU 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 TAU mixed waste at TA-

55, in accordance with 20 NMAC 4.1, Subpart V, 264.13, revised November 1, 1995. 

Characterization of TAU mixed waste is accomplished by applying process knowledge and by 

obtaining chemical analytical data from representative samples of TAU liquid waste (i.e., 

evaporator bottoms solutions) to be treated by solidification. Preliminary TAU 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 TAU mixed waste cannot be adequately characterized 

because of insufficient process information, sampling and analysis are performed. 

Homogeneous solids and liquids are the only TAU 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 

7Refer to Footnote 1. 
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characterization methods by matrix parameter code. Parameters and analytical methods for 

specific hazardous constituents are presented in Table 3-2. 

Sampling of TAU 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 ATA, visual examination, and headspace gas analysis (LANL, 1995a). 

For future TAU 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. 

3.3.3.1 Acceptable Knowledge [20 NMAC 4.1, Subpart V, 264.13(a)(2), 264.13(b)(5), and 
Subpart IX, 270.14(b}(2)] 

TAU mixed waste currently generated and treated at TA-55 is characterized primarily by using 

acceptable knowledge because TAU 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 TAU mixed waste forms and the 

limited number of analytical laboratories capable of accepting and analyzing TAU mixed waste 

makes the collection and analysis of TAU mixed waste samples difficult. For additional 

information regarding the use and sources of acceptable knowledge, refer to Section 3.2.3.2. 

3.3.3.2 Sampling and Analysis for TAU 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 TAU mixed 

wastes. The approach described for characterizing TAU 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 TAU 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 TAU 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 TAU mixed waste characterization prior 

to treatment. 
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3.3.3.2.1 TAU 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 TAU 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. 

3.3.3.2.2 TAU Liquid Mixed Waste Sampling and Analysis 

TAU 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, QAIQC, and occupational safety and health are followed, personnel 

involved in 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-AEC. Specific information relative to sampling, parameters, and analytical methods 

is outlined in Tables 3-1 and 3-2. 

3.3.4 Verification Analysis for TAU 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 TAU 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 TAU 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 
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to support waste characterization information provided on the WPF and the radioactive and mixed 

waste certification information. 

3.4 WASTE 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. 

3.4.1 Facility 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. 

3.4.1.1 Homogeneous 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 

manufacturer's containers. Many of these containers are unopened but are suspected to have 

radioactive surface contamination. 
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3.4.1.2 Heterogeneous 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 KimwipesTM 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 

80ft-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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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. 

3.4.1.3 Low-Level Liquid Mixed Wastes 

Low-level liquid mixed waste streams generated and subsequently stored at T A-55 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 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. 
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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. 

3.4.2 Waste 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. 

3.4.2.1 Proposed 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 

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. 
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3.4.2.2 Criteria and Rationale for Parameter Selection [20 NMAC 4.1, Subpart V, 264.13(b)(1 )] 

Waste analysis parameters are selected to characterize 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. 

3.4.3 Characterization 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. 
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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 TAU mixed waste. 

3.4.3.1 Acceptable 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 T A-55 are characterized primarily by using 

acceptable knowledge because many wastes stored at T A-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 

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. 

3.4.3.2 Sampling 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 
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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 

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. 
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3.4.3.3 Sampling 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. 

3.4.4 Verification 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. 
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Process knowledge documentation applicable to heterogeneous low-level mixed waste streams 

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. 

3.5 WASTE ANALYSIS REQUIREMENTS FOR THE STORAGE OF HAZARDOUS WASTE 

Specific waste analysis requirements for the storage of hazardous waste at T A-55 are provided 

in the following sections. 

3.5.1 Facility 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. 

T A-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. 
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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 3-1 0. 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. 

3.5.1.1 Hazardous 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 atTA-55 include R&D activities, laser research, organic and inorganic 

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 T A-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. 
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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 Liguid Wastes 

Corrosive liquid wastes consist of acidic or alkaline solutions contaminated with organics, 

in organics, metals, oils, and other contaminants. Waste-generating activities at T A-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; sold~rs 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 atTA-55 include vacuum pump maintenance, analytical spectrometry, 

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 atTA-55 include lamp replacement, chemical research, mercury spill cleanup, 

and equipment cleaning and maintenance. 
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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. 

3.5.2 Waste 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 LOR requirements. Characterization is performed 

using the procedures described in Section 3.5.3. 

3.5.2.1 Proposed 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. 

3.5.2.2 Criteria and Rationale for Parameter Selection [20 NMAC 4.1, Subpart V, 264.13{b}{1 }] 

Waste analysis parameters are selected to characterize hazardous waste in conformance with 

20 NMAC 4.1, revised November 1, 1995. These parameters are based on knowledge of raw 
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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. 

3.5.3 Characterization 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 T A-

55, in accordance with 20 NMAC 4.1, Subpart V, 264.13, revised November 1, 1995. 

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 TAU mixed waste. 
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3.5.3.1 Acceptable 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 T A-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. 

3.5.3.2 Sampling 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 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. 
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• 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. 

3.5.4 Verification 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 th~ 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 3-1 0 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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Table 3-1 

Recommended Sample Containers•, Preservation Techniques, and Holding Tlmesb 

Analyte Class and Sample Type 

Volatile Organics 

Concentrated Waste Samples 

Liquid Samples 

No residual chlorine present 

Residual chlorine present 

Acrolein and Acrylonitrile 

Soli/Sediments and Sludges 

Container 

250-milliliter [ml]) WMc-Gd vial 
with Teflon™-lined lid 

2 x 40-ml G vials 
with Teflon™-lined septum caps 

2 x 40-ml G vials 
with Teflon™-lined septum caps 

2 x 40-ml G vials 
with Teflon™-lined septum caps 

125 ml WM-G 

Semivolatile Organics/Organochlorine Pesticides and Herbicides 

Concentrated Waste Samples 

Soli/Sediments and Sludges 

Refer to footnotes at end of table. 

250 ml WM-G vial 
with TeflonTM·Iined lid 

250 ml WM-G vial 
with TeflonTM·Iined lid 

Preservative Holding Time 

None 14 days 

Cool to 4 degrees Celsius (0 C)•. 14 days 

Collect sample in a 4-oz soil volatile 14 days 
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. 

Adjust to pH1 of 4-5. Cool to 4°C. 14 days 

Cool to 4°C. 14 days 

None 

Cool to 4°C. 

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

Samples must be 
extracted within 14 days 
and analyzed within 
40 days following 
extraction. 
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Table 3-1 (Continued) 

Recommended Sample Containers-, Preservation Techniques, and Holding Tlmesb 

Analyte Class and Sample Type Container Preservative Holding nme 

Liquid Samples 

No Residual Chlorine Present 4 x 1 liter (L) AG9 container Cool to 4°C. Saf1l)les must be 
with Teflonm lined lid extracted within 7 days 

and extracts analyzed 
within 40 days following 
extraction. 

Residual Chlorine Present 4 X 1-L AG Add 3 ml 1 0% sodium thiosulfate Saf1l)les must be 
with TeflonrM lined lid solution per gallon.h Cool to 4°C. extracted within 7 days 

and extracts analyzed 
within 40 days following 
extraction. 

Metals 

Liquid Samples (except 1-L pi or G Add nitric acid to pH of less than 2. 180 days 
hexavalent chromium and 
mercury) 

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, 28 days 
Cool to 4°C. 

SoU/sediments and Sludges 500-ml WM-P or G Cool to 4°C. 180 days 
(except hexavalent chromium and 
mercury) 

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 

Refer to footnotes at end of table. 2 



Document: LANL TA-55 Part B 
Revision No.: .:;0:.:.0:...,_..,...,.......,,.,.,----
Date: June 28, 1996 

Table 3-1 (Continued) 

Recommended Sample Containers-, Preservation Techniques, and Holding Tlmesb 

• Smaller sample containers may be required due to health and safety concerns associated with potential radiation exposure; transportation requirements; and waste management 
considerations. 

b U.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. 

• WM • Wide-mouth 
d G. Glass 
• Adjust to pH (see footnote f) of less than 2 with sulfuric acid, hydrochloric acid, or solid sodium bisulfate. 
1 A term used to describe the hydrogen-ion activity of a system. 
g AG • Amber glass 
h Pre-preservation may be performed in the laboratory prior to field use. 
i P = Polyethylene 

3 



Document: LANL T A-55 Part B 

Revision No.: ..::o·:..::o_=-=--:-==-=----
Date: June 28, 1996 

Table 3-2 

Summary of Waste Characterization Techniques for Transuranlc Mixed Waste 

Parameter Method Numbers Test Methods Rationale 

Storage 

Physical Waste Form Waste inspection procedures Verify waste container 
contents 

Visual examination 

Process knowledge 

Volatile organic compounds ASTM Method 04547·91" Total and/or toxicity Determine the 
(VOC) in waste matrix: U.S. EPAI540/4·91/001b characteristic leaching presence or absence 

SW-846 (1311, 82408, 8260A)0 or equivalent methodsd 
procedure (TCLP) VOC of VOC in samples 

Spent halogenated analysis by gas 
solvents chromatography/mass 

spectrometry (GCIMS) 
Spent nonhalogenated 
solvents Process knowledge for debris 

wastes 

Semivolatile organic compounds SW-846 (1311, 8250A, 82708)0 or equivalent methods Total and/or TCLP SVOC Determine the 
(SVOC) in waste analysis by GC/MS presence or absence 

of SVOC in samples 
Process knowledge for debris 
waste 

Metals in waste: SW-846 Total and/or TCLP metals Determine total or 
analysis TCLP metals 

Arsenic (1311, 6010A, 7060A, 7061A)0 concentration in 
Barium (1311, 6010A, 7080A, 7081)0 Inductively-coupled plasma samples 
Cadmium (1311, 6010A, 7130, 7131A)0 spectroscopy 
Chromium (1311, 6010A, 7190, 7191 )0 

Lead (1311, 6010A, 7420, 7421)0 Atomic absorption 
Mercury (1311, 7470A, 7471A)0 spectroscopy 
Selenium (1311, 6010A, 7740, 7741A, 7742)0 

Silver (1311, 6010A, 7760A, 7761)0 Cold vapor atomic absorption 
or equivalent methods spectroscopy 

Process knowledge for debris 
wastes 

lgnitability SW-846 (1010 and 1020A)0 or equivalent methods Pensky-Martens closed cup Determine ignitability 

Seta Flash closed cup 

pH SW-846 (90408 and 9041A)" or equivalent methods pH electrometric Determine corrosivity 
measurement 

pH paper 

Treatment 

Physical Waste Form Waste inspection procedures Verify waste container 
contents 

Visual examination 

Process knowledge 

Metals in waste: SW-846 Total and/or TCLP metals Determine total or 
analysis TCLP metals 

Arsenic (1311, 6010A, 7060A, 7061A)0 concentration in 
Barium (1311, 6010A, 7080A, 7081)0 Inductively-coupled plasma samples 
Cadmium (1311, 6010A, 7130, 7131A)0 spectroscopy 
Chromium (1311, 6010A, 7190, 7191 )0 

Lead (1311, 6010A, 7420, 7421)0 Atomic absorption 
Mercury (1311' 7470A, 7471A)" spectroscopy 
Selenium (1311, 6010A, 7740, 7741A, 7742)0 

Silver (1311, 6010A, 7760A, 7761)" Cold vapor atomic absorption 
or equivalent methods spectroscopy 

Refer to footnotes at end of table. 
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Table 3-2 (Continued) 

Summary of Waste Characterization Techniques for Transuranlc Mixed Waste 

Parameter Method Numbers Test Methods Rationale 

pH SW-846 (90408 and 9041A)0 or equivalent methods pH electrometric Determine corrosivity 
measurement 

pH paper 

• American Society for Testing and Materials (ASTM), 1991, "Standard Practice for Sampling Waste and Soils for Volatile Organic Compounds,· ASTM 
04547-91, Annual Book of ASTM Standards, Philadelphia, Pennsylvania, American Society for Testing and Materials. 

b U.S. Environmental Protection Agency (EPA), 1991, "Soil Sampling and Analysis for Volatile Organic Compounds," EPA/54014-91100 1, Office of Research 
and Development, U.S. Environmental Protection Agency. 

c U.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. 

d Equivalent 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 Teat Method Rationale 

Solid Wastes 

Volatile organic compounds ASTM Method 04547-91" Total and/or toxicity Determine total or TCLP 
(VOC) in waste matrix: U.S. EPAI540/4-91/001b characteristic leaching VOC concentration in 

procedure (TCLP) VOC samples of solid 
Acetone SW-846 (1311, 82408, 8260A)0 or equivalent methodsd analysis by gas process residues and 
Methyl ethyl ketone chromatography/mass soils 
Methyl isobutyl ketone spectrometry (GC/MS) 
Spent halogenated 

solvents Process knowledge for 
Spent nonhalogenated heterogeneous wastes 

solvents 
1,1,1-Trichloroethane 
Xylene 

Semivolatile organic compounds SW-846 (1311, 82708)0 or equivalent methods Total and/or TCLP SVOC Determine total or TCLP 
(SVOC) in waste: analysis by GC/MS SVOC concentration in 

samples of solid 
1 A-Dichlorobenzene Process knowledge for process residues and 

heterogeneous waste soils 

Metals in waste: SW-846 Total and/or TCLP metals Determine total or TCLP 
analysis metals concentration in 

Arsenic (1311, 6010A, 7060A, 7061A)" samples of solid 
~rium (1311, 6010A, 7080A, 7081)0 Inductively-coupled plasma process residues and 

admium (1311, 6010A, 7130, 7131A)0 spectroscopy soils 
Chromium (1311, 6010A, 7190, 7191)0 

Lead (1311, 6010A, 7420, 7421)0 Atomic absorption 
Mercury (1311, 7470A, 7471A)0 spectroscopy 
Selenium (1311, 6010A, 7740, 7741A, 7742)" 
Silver (1311, 6010A, 7760A, 7761)0 Cold vapor atomic 

or equivalent methods absorption 
spectroscopy 

Process knowledge for 
heterogeneous wastes 

Refer to footnotes at end of table. 1 
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Table 3-3 {Continued} 

Summary of Waste Characterization Techniques for Low-Level Mixed Waste 

Parameter Method Numbera Rationale 

LiquidWastas 

VOCs in waste matrix: ASTM Method D4547-91" Total and/or TCLP and Determine total or TCLP 
EPA/540/4·91/001b VOC analysis by GCIMS VOC concentration in 

Acetone samples of liquid 
Benzene SW-846 (1311, 82408, 8260A)" or equivalent methods 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1 ,4-Dichlorobenzene 
1,2-Dichloroethane 
Ethyl acetate 
Hexachlorobutadiene 
Hexachloroethane 
lsobutanol 
Methanol 
Spent halogenated solvents 
Spent nonhalogenated solvents 
Methyl ethyl ketone 
Methylene chloride 
Nitrobenzene 
Pyridine 
Tetrachloroethylene 

:>luene 
. ,1,1-Trichloroethane 
Trichloroethylene 
Vinyl Chloride 
Xylene 

SVOCs in waste: SW-846 (1311, 8250A, 82708)" or equivalent methods Total and/or TCLP SVOC Determine total or TCLP 
analysis by GCIMS SVOC concentration in 

2,4-Dinitrotoluene samples of liquid 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
2,4,6-Trichlorophenol 

Metals in waste: SW-846 Total and/or TCLP metals Determine total or TCLP 
analysis metals concentration in 

Arsenic (1311, 6010A, 7060A, 7061A)" samples of liquid 
Barium (1311, 6010A, 7080A, 7081)" Inductively-coupled plasma 
Cadmium (1311, 6010A, 7130, 7131A)" spectroscopy 
Chromium (1311, 6010A, 7190, 7191)" 
Lead (1311, 6010A, 7420, 7421)" Atomic absorption 
Mercury (1311, 7470A, 7471A)" spectroscopy 
Selenium (1311, 6010A, 7740, 7741A, 7742)" 
Silver (1311, 6010A, 7760A, 7761)" Cold vapor atomic 

or equivalent methods absorption spectroscopy 

Refer to footnotes at end of table. 2 
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Revision No.: 0.0 
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Date: June 28, 1996 

Summary of Waste Characterization Techniques for Low-Level Mixed Waste 

Parameter Method Numbers Test Method Rationale 

Liquid Westes (Continued) 

lgnitability SW-846 (1010 and 1020A)0 or equivalent methods Pensky-Martens closed cup Determine ignitability 

Setaflash closed cup 

pH SW-846 (90408 and 9041A)0 or equivalent methods pH electrometric Determine corrosivity 
measurement 

pH paper 

• American Society for Testing and Materials (ASTM), 1991, "Standard Practice for Sampling Waste and Soils for Volatile Organic Compounds,· ASTM 04547-91, 
Annual Book of ASTM Standards, Philadelphia, Pennsylvania, American Society for Testing and Materials. 

b U.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. 

c U.S. Environmental Protection Agency (EPA), 1994, "Test Methods for Evaluating Solid Waste, PhysicaVChemical Methods," SW-846, Office of Solid Waste 
and Emergency Response, U.S. Government Printing Office, Washington, D.C .. 

d Equivalent methods, subject to EPA approval, may be substituted. 

3 



Document: LANL TA-55 Part B 

Revision No.: ~0.:..:;0_=-...,...,.,=----
Date: June 28, 1996 

Table 3-4 

Summary of Waste Characterization Techniques for Hazardous Waste 

Parametr Method Numbers Test Methods Rationale 

Volatile organic compounds (VOC) in ASTM Method D4547-91b Total or toxicity characteristic Detennine total or 
waste matrix: U.S. EPA/540/4-91/001° leaching procedure (TCLP) VOC TCLP VOC 

analysis by gas chromatography/ concentration in 
Acetone SW-846 (1311, 82408, 8260A)d or equivalent methods' mass spectrometry (GCIMS) samples of solids or 
Benzene liquids 
Carbon tetrachloride Acceptable knowledge for 
Chlorobenzene heterogeneous wastes 
Chlorofonn 
1 ,2-Dichloroethane 
F-listed solvents 
Methyl ethyl ketone 
Methylene chloride 
1,1, 1-Trichloroethane 
Trichloroethylene 
Tetrachloroethylene 
Xylene 

Semivolatile organic compounds SW-846 (1311, 8250A, 8270B)d or equivalent methods Total or TCLP SVOC analysis by Detennine total or 
(SVOC) in waste: GC/MS TCLP SVOC 

concentration in 
2,4-Dinitrotoluene Acceptable knowledge for samples of solids or 
Hexachlorobenzene - heterogeneous wastes liquids 
Hexachlorobutadiene 
Hexachloroethane 
'itrobenzene 
yridine 

2,4,6-T richlorophenol 

Metals in waste: SW-846 Total and/or TCLP metals analysis Detennine total or 
TCLP metals 

Arsenic (1311, 6010A, 7060A, 7061A)d Inductively-coupled plasma concentration in 
Barium (1311, 6010A, 7080A, 7081)d spectroscopy samples of solids or 
Cadmium (1311, 6010A, 7130, 7131A)d liquids 
Chromium (1311, 6010A, 7190, 7191)d Atomic absorption spectroscopy 
Lead (1311, 6010A, 7420, 7421)d 
Mercury (1311, 7470A, 7471A)d Cold vapor atomic absorption 
Selenium (1311, 6010A, 7740, 7741A, 7742)d spectroscopy 
Silver (1311, 6010A, 7760A, 7761)d 

or equivalent methods Acceptable knowledge for 
heterogeneous wastes 

Reactive Sulfide SW-846, Test Method to Determine Hydrogen Sulfide Colorimetric or titrametric Detennine 
Released from Wastes' measurement of hydrogen sulfide concentration of 
SW-846 (9010A, 9012, 9013)d or equivalent methods released from waste following reactive sulfides 

reflux distillation under acidic 
conditions 

lgnitability SW-846 (1010 and 1020A)d or equivalent methods Pensky-Martens closed cup Detennine ignitablity 

Setaflash closed cup 

pH SW-846 (90408 and 9041A)d or equivalent methods pH electrometric measurement Detennine 
corrosivity 

pH paper 

• lnfonnation contained in this column is from the Los Alamos National Laboratory Chemical Science and Technology Division Waste Profile Fonn database. 
b American Society for Testing and Materials (ASTM), 1991, "Standard Practice for Sampling Waste and Soils for Volatile Organic Compounds,· ASTM 04547-91, 

Annual Book of ASTM Standards, Philadelphia, Pennsylvania. 
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Table 3-4 (Continued) 

Summary of Waste Characterization Techniques for Hazardous Waste 

• U.S. Environmental Protection Agency (EPA), 1991, "Soil Sampling and Analysis for Volatile Organic Compounds," EPA/54014-91001, Office of Research and 
Development. 

d U.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. 

• Equivalent methods subject to EPA approval may be substituted. 
1 SW-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-11 Content Codes 

Matrix Paramete,. Code/ 
Description 

S3000-Homogeneous Solids 

S5000-Debris Wastes 

TRUPACT·II Content 
(TRUCON) Codes 

LA 114 

LA 126 

LA 116 

LA 117 

LA 118 

LA 123 

LA 125 

Waste Descriptions 

Solidified inorganic process solids and liquids 

Solidified organic process solids and liquids 

Combustible waste 

Noncombustible metal waste 

Glass waste 

Leaded gloves 

Mixed combustible/noncombustible waste 

a Information in this column was extracted from the U.S. Department of Energy (DOE), 1995, "TAU Waste Characterization Quality 
Assurance Program Plan," CA0-94-1010, Rev. 0, Carlsbad Area Office, Carlsbad, New Mexico. 



TRUPACT·II 
Content 

(TRUCON) 
Waste Description Codes 

Solidified inorganic process LA 114 
solids and liquids 

Combustible waste LA 116 

Noncombustible metal waste LA 117 

Glass waste LA 118 

Leaded glove waste LA 123 

Refer to footnotes at end of table. 

Table 3-6 

Transuranlc Mixed Waste Characterization Matrix 
for Currently Generated Waste at Technical Area 55 

Basis for Hazardous 
Waste Designation 
(knowledge anc:l/or 

Process Generating the Waste testing) 

Inorganic process solids and liquids may include process residue Knowledge"/ 
from evaporator bottoms and other discardable solutions, process- Testingd 
leached solids, ash, filter cakes, metal oxides, and fines, generated 
as a result of plutonium (Pu) processing operations, lhat are 
solidified in cement. 

Combustible solids (e.g., paper, rags, plastic, rubber) and a srnaU Knowledge/ 
traction of non-combustibles (e.g., metal scrap) generated from Pu Testing 
processing activities. 

Noncombustible metal waste (e.g., motors, pumps, tools, process Knowledge/ 
equipment) and glass with a small fraction of combustible waste Testing 
(e.g., plastics) generated from Pu processing activities. 

Glass waste (e.g., discarded laboratory glassware, windows, Knowledge/ 
bottles), and metal with a small fraction of combustibles (e.g., Testing 
plastics) generated from Pu processing activities. 

Leaded gloves discarded wilh a small traction of noncombustible Knowledge/ 
waste (e.g., motors, tools) generated from Pu processing activities. Testing 

Document: LANL TA-55 Part B 

Revision No.: .::;0::.:.0::...._-=::-:-:=:-----
Date: June 28, 1996 

Potential Regulatory 
EPA" Potential Hazardous Llmltsb 

Hazardous Constituents In the (milligrams per 
Waste Numbers Waste liter) 

0007 Chromium 5.0 

0004 Arsenic 5.0 
0005 Barium 100.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
F001 Spent halogenated NA" 

solvents 
F002 
F003 
F005 

0005 Barium 100.0 
0006 Cadmium 1.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0011 Silver 5.0 

0008 Lead 5.0 
0009 Mercury 0.2 

0008 Lead 5.0 



Waste Description 

Mixed combustible/ 
noncombustible waste 

Solidified organic process 
solids and liquids 

TRUPACT-11 
Content 

(TRUCON) 
Codas 

LA 125 

LA 126 

• U.S. Environmental Protection Agency. 

Table 3-6 (Continued) 

Transuranlc Mixed Waste Characterization Matrix 
for Currently Generated Waste at Technical Area 55 

Process Generating the Waste 

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. 

Solidified organic process solids and liquids which, together with 
plastic packaging, result in >5% and normally s1 0% 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. 

Basis for Hazardous 
Wasta Designation 
(knowledge and/or 

tasting) 

Knowledge/ 
Testing 

Knowledge 

Potential 
EPA" 

Hazardous 
Wasta Numbers 

0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
F002 

0007 

Document: LANL T A-55 Part B 

Revision No.: .=;0:..:.0;.._~--:-::=----
Date: June 28, 1996 

Potential Hazardous 
Constltuanta In the 

Wasta 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Spent halogenated 

solvents 

Chromium 

Regulatory 
Llmltab 

(milligrams par 
liter) 

5.0 
100.0 

1.0 
5.0 
5.0 
0.2 
1.0 
5.0 
NA 

5.0 

b A solid waste exhibits the characteristic of toxicity if the extract from a representative salll>le 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. 

• Knowledge indicates process knowledge used as the basis lor hazardous waste designation. 
• Testing: In reference to the basis for hazardous waste classification, indicates that sampWng and analysis has been performed, but either (1) the documentation is not available or (2) the data exist but are not verifiable. 
• Not applicable: Refers to the absence of regulatory limits for F-listed wastes. 

2 



Matrix Paramete,. 
Code/Description 

S3000--Homogeneous 
Solids 

S5000--0ebris Waste 

S3000--Homogeneous 
Solids 

-
-

-
-
-
-
-

-
-

Document: 
Revision No.: 
Date: 

Table 3-7 

LANL TA-55 Part B 
0.0 
June 28, 1996 

Parameters, Characterization Methods, and Rationale for 
Transuranlc Mixed Waste Stored and Treated at Technical Area 55 

Waste Description 

Solidified inorganic process 
solids and liquids 
Solidified organic process 
solids and liquids 

Combustible waste 
Noncombustible metal 
waste 
Glass waste 
Leaded glove waste 
Mixed combustible/ 
noncombustible waste 

Solidified inorganic process 
solids and liquids 
Solidified organic process 
solids and liquids 

-

-

Analytical 
Parameters 

Storage 

Physical form of the 
waste 

RCRA<-regulated 
metals 

- Volatile organic 
compounds (VOC) 
and semivolatile 
organic compounds 
(SVOC) 

- Physical form of 
the waste 

- RCRA-regulated 
metals 

- VOCs and SVOCs 

Treatment 

- Physical form of 
the waste 

- RCRA-regulated 
metals 

Characterization 
Methods 

- Visual examination 
- Acceptable knowledgeb 

- Sampling and analysis 

- Gas chromatography/ 
mass spectrometry 

- Acceptable knowledge 

- Visual examination 
- Acceptable knowledge 

- Acceptable knowledge 

- Acceptable knowledge 

- Visual examination 
- Acceptable knowledge 

- Sampling and analysis 

Rationale 

- Verify physical waste 
form 

- Determine toxicity 
characteristic 

- Determine concentration 
of metals 

- Determine toxicity 
characteristic 

- Determine concentration 
of organics 

- Verify physical waste 
form 

- Determine compliance 
with land disposal 
restriction (LOR) 
treatment standards, if 
applicable 

- Determine compliance 
with LOR treatment 
standards, if applicable 

- Verify physical waste 
form 

- Determine toxicity 
characteristic 

- Determine concentration 
of metals 

• Information in this column was extracted from the U.S. Department of Energy (DOE), 1995, ''TAU Waste Characterization Quality Assurance 
Program Plan," CA0-94-1010, Rev. 0, Carlsbad Area Office, Carlsbad, New Mexico. 

b Acceptable 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. 

c Resource 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 

Potential Hazardous Regulatory 
Potential EPA" Constituents and/or Limitsb 

Basis for Hazardous Waste Characteristics in tha (milligrams 
Waste Description Waste-Generating Process Description Characterization Numbers Waste per liter) 

Homogeneous Solid Wastes 

Unused solid reagent chemicals Discarded off-specification unused reagent Knowledge• 0001 lgnitability NAd 
powders and crystalline materials. D002 Corrosivity NA 

D003 Reactivity NA 
0004 Arsenic 5.0 
0005 Barium 100.0 
D006 Cadmium 1.0 
D007 Chromium 5.0 
DOOS Lead 5.0 
D009 Mercury 0.2 
0011 Silver 5.0 

All P- or U-listed waste NA 
codes 

-- --

Heterogeneous Solid Wastes 

Contaminated bulk lead shielding Radiation shielding in laser applications and Knowledge D006 Cadmium 1.0 
and scrap materials from demolition and D007 Chromium 5.0 

decommissioning of research laboratories D008 Lead 5.0 
containing metal fittings, piping, and tools, with 
Uranium-238 contamination and/or heavy 
metal materials. 

Discarded bricks Lead bricks from radiation shielding and debris Knowledge D006 Cadmium 1.0 
from decontamination and decommissioning D008 Lead 5.0 
projects. 

------------- - - ------- --------

Refer to footnotes at end of table. 



Document: LANL TA-55 Part B 
Revision No.: .::0:..:.0'---::-::---:-:~---
Date: June 28, 1996 

Table 3-8 (Continued) 

Descriptions of Low-Level Mixed Waste Stored at Technical Area 55 

Potential Hazardous Regulatory 
Potential EPA" Constituents and/or Umitsb 

Basis for Hazardous Waste Characteristics in tha (milligrams 
Waste Description ____ Waste-Generating Process Description Characterization Numbers Waste per liter) 

-----

Heterogeneous Solid Wastes (Continued) 

Organic-contaminated Absorbed oils, laboratory debris, and Knowledge 0004 Arsenic 5.0 
noncombustible solids discarded equipment. 0005 Barium 100.0 

0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0027 1 ,4-0ichlorobenzene 7.5 
0030 2,4-0initrotoluene 0.13° 
0032 Hexachlorobenzene 0.13° 
0033 Hexachlorobutadiene 0.5 
0034 Hexachloro!'lthane 3.0 
0042 2,4,6-Trichlorophenol 2.0 
F001 1,1, 1-Trichloroethane, NA 

Trichloroethylene' 
F002 Chlorobenzene', NA 

Methylene chloride, 
Tetrachloroethylene', 
Trichloroethylene' 

F004 Cresol', NA 
Nitrobenzene' 

F005 Toluene, NA 
Methyl ethyl ketone', 
Benzene' 

Mercury waste Free elemental mercury, mercuric compounds, Knowledge 0009 Mercury 0.2 
gels containing mercuric compounds, old U151 Mercury NA 
thermometers, hygrometers, vacuum tubes, 
fluorescent light bulbs, and other instruments 
and equipment containing unrecovered 
mercury. 

- - - ----------------- --- L___ - ---

Refer to footnotes at end of table. 2 
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Table 3-8 (Continued) 

Descriptions of Low-Level Mixed Waste Stored at Technical Area 55 

Potential Hazardous Regulatory 
Potential EPA" Constituents and/or Limitsb 

Basis for Hazardous Waste Characteristics in the (milligrams 
Waste Description Waste-Generating Process Description Characterization Numbers Waste per liter) 

~ -- ~----

Heterogeneous Solid Wastes (Continued) 

Batteries Discarded battery cores (with potential Knowledge 0001 lgnitability NA 
residual liquid), including lead-acid, 0002 Corrosivity NA 
rechargeable nickel-cadmium, and mercury. 0003 Reactivity NA 

0004 Arsenic 5.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 

- -------- --

Liquid Wastes 

Spent solvents and contaminated Extraction operations, bench-scale Knowledge 0001 lgnitability NA 
solvent mixtures experimental inorganic chemistry, 0002 Corrosivity NA 

environmental analysis, and radiochemistry. D004 Arsenic 5.0 
0005 Barium 100.0 
0007 Chromium 5.0 
D008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0018 Benzene 0.5 
0019 Carbon tetrachloride 0.5 
0021 Chlorobenzene 100.0 
0022 Chloroform 6.0 
0027 1 ,4-Dichlorobenzene 7.5 
0028 1 ,2-Dichloroethane 0.5 
0030 2,4-Dinitrotoluene 0.13" 
0032 Hexachlorobenzene 0.13" 
0033 Hexachlorobutadiene 0.5 
0034 Hexachloroethane 3.0 
0036 Nitrobenzene 2.0 

~---- ---- - ~-~-- ----- - --- ~-----

Refer to footnotes at end of table. 3 
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Table 3-8 (Continued) 

Descriptions of Low-Level Mixed Waste Stored at Technical Area 55 

Potential Hazardous Regulatory 
Potential EPA" Constituents and/or Limitsb 

Basis for Hazardous Waste Characteristics in the (milligrams 
Waste Description Waste-Generating Process Description Characterization Numbers Waste per liter) 

-----··- -- -----

Liquid Wastes (Continued) 

Spent solvents and contaminated Extraction operations, bench-scale Knowledge 0042 2,4,6-T richlorophenol 2.0 
solvent mixtures (Continued) experimental inorganic chemistry, 0043 Vinyl chloride 0.2 

environmental analysis, and radiochemistry. F001 Tetrachloroethylene', NA 
Trichloroethylene', 
Methylene chloride, 
1,1, 1-Trichloroethane, 
Carbon tetrachloride, 
Chlorinated fluorocarbons 

F002 Tetrachloroethylene', NA 
Trichloroethylene'· 
1,1, 1-Trichloroethane, 
1,1 ,2-Trichloro-1 ,2,2-
tritluoroethane 

F003 Xylene, Acetone, NA 
Ethyl acetate, 
Ethyl ether, 
Methyl isobutyl ketone, 
n-Butyl alcohol, Methanol 

F005 Toluene, Methyl ethyl ketone', NA 
Carbon disulfide, 
lsobutanol, Pyridine', 
Benzene 

Corrosive liquid wastes Radiochemistry research, plutonium- Knowledge 0001 lgnitability NA 
processing operations, and analytical 0002 Corrosivity NA 
chemistry. 0007 Chromium 5.0 

0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0036 Nitrobenzene 2.0 

Refer to footnotes at end of table. 4 
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Table 3-8 (Continued) 

Descriptions of Low-Level Mixed Waste Stored at Technical Area 55 

Potential Hazardous Regulatory 
Potential EPA• Constituents and/or Llmitsb 

Basis for Hazardous Waste Characteristics in the (milligrams 
Waste Description Waste-Generating Process Description Characterization Numbers Waste per liter) 

Liquid Wastes (Continued) 

Nonaqueous, noncorrosive liquids Metal polishing operations, and radiochemistry Knowledge 0001 lgnitability NA 
contaminated with heavy metals research. Sampling and analysis8 0004 Arsenic 5.0 

0005 Barium 100.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 

Oil wastes Equipment maintenance operations. Knowledge 0004 Arsenic 5.0 
0005 Barium 100.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0028 1,2-0ichloroethane 0.5 
F001 Tetrachloroethylene', NA 

Trichloroethylene', 
Methylene chloride, 
1,1,1-Trichloroethane, 
Carbon tetrachloride', 
Chlorinated ftuorocarbons 

F002 Tetrachloroethylene', NA 
Trichloroethylene'· 
1,1,1-Trichloroethane, 
1,1,2-Trichloro-1,2,2-
trifluoroethane 

-------

Refer to footnotes at end of table. 5 
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Table 3-8 (Continued) 

Descriptions of Low-Level Mixed Waste Stored at Technical Area 55 

Potential Hazardous Regulatory 
Potential EPA" Constituents and/or Limitsb 

Basis for Hazardous Waste Characteristics in the (milligrams 
Waste Description Waste-Generating Process Description Characterization Numbers Waste per liter) 

Liquid Wastes (Continued) 

Oil wastes (Continued) Equipment maintenance operations. Knowledge F003 Xylene, Acetone, NA 
Ethyl acetate, 
Ethyl ether, 
Methyl isobutyl ketone, 
n-Butyl alcohol, Methanol 

F005 Toluene, Methyl ethyl ketone', NA 
Carbon disulfide, 
lsobutanol, Pyridine', 
Benzene' 

Unused liquid reagent chemicals Discarded off-specification unused liquid Knowledge D001 lgnitability NA 
reagent chemicals. 0002 Corrosivity NA 

All P- and U-listed Discarded commercial NA 
waste codes chemical products and 

off-specification species 

Photographic processing and Photographic film processing and Knowledge D001 lgnitability NA 
photocopier wastes photocopying operations. Sampling and analysis D002 Corrosivity NA 

D007 Chromium 5.0 
DOOS Lead 5.0 
D011 Silver 5.0 

• U.S. Environmental Protection Agency. 
b A 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. 
c Indicates process knowledge may be used as the basis for hazardous waste designation. 
d Not applicable: Refers to the absence of regulatory limits for ignitable, corrosive, and reactive characteristic wastes and F-, P-, and U-listed wastes. 
• 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, revised November 1, 1995). 
1 Process knowledge provided information that these constituents may have been used as solvents. Toxicity Characteristic (TC) regulatory levels may also apply and will be evaluated. 
9 Indicates that sampling and analysis may be used to characterize the waste stream. 
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Waste Description 

Unused solid reagent 
chemicals 

Contaminated bulk 
lead shielding and 
scrap 

Discarded bricks 

Organic-contaminated 
noncombustible solids 

Mercury waste 

Batteries 

- Spent solvents and 
contaminated 
solvent mixtures 

- Corrosive liquid 
wastes 

- Nonaqueous, 
noncorrosive liquids 
contaminated with 
heavy metals 

-Oil wastes 

Table 3-9 

Document: LANL TA-55 Part 8 
Revision No.: 0.0 

"':"'-~=-=--:-=:=---Date: June 28, 1996 

Parameters, Characterization Methods, and Rationale 
for Low-Level Mixed Waste Stored at Technical Area 55 

Analytical Paramete,.. Characterization Method 

Homogeneous Solid Wastes 

- ACRAb·regulated metals - Acceptable knowledge• 
- Sampling and analysis 

Heterogeneous Solid Wastes 

- RCRA-regulated metals - Acceptable knowledge 

- ACRA-regulated metals - Acceptable knowledge 

- ACRA-regulated metals - Acceptable knowledge 
- Volatile organic compounds 

(VOC) 
- Semivolatile organic 

compounds (SVOC) 

- RCAA-regulated metals - Acceptable knowledge 

- RCAA-regulated metals - Acceptable knowledge 

Liquid Wastes 

- Flash point - Acceptable knowledge 
-pH - Sampling and analysis 
- RCAA-regulated metals 
- VOCs 
- SVOCs 

- Flash point - Acceptable knowledge 
-pH - Sampling and analysis 
- ACRA-regulated metals 
- SVOCs 

- Flash point - Acceptable knowledge 
- RCAA-regulated metals - Sampling and analysis 

- RCAA-regulated metals - Acceptable knowledge 
- VOCs - Sampling and analysis 
- SVOCs 

Rationale 

- Determine characteristic for ignitability, 
corrosivity, reactivity, and toxicity 

- Determine presence of P- and/or U-listed 
unused commercial chemical products 

- Determine toxicity characteristic 

- Determine toxicity characteristic 

- Determine toxicity characteristic 
- Determine the presence of F-listed 

solvents 

- Determine toxicity characteristic 
- Determine presence of U-listed unused 

commercial chemical product 

- Determine characteristic for ignitability, 
corrosivity, reactivity, and toxicity 

- Determine characteristic for ignitability, 
corrosivity, and toxicity 

- Determine concentration of F-listed 
solvents 

- Determine characteristic for ignitability, 
corrosivity, and toxicity 

- Determine concentration of F-listed 
solvents 

- Determine characteristic for ignitability 
and toxicity 

- Determine characteristic for toxicity 
- Determine concentration of F-listed 

solvents 

Refer to footnotes at end of table. 1 



Waste Description 

- Unused liquid 
reagent chemicals 

- Photographic 
processing and 
photocopier wastes 
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Table 3-9 (Continued) 

Parameters, Characterization Methods, and Rationale 
for Low-Level Mixed Waste Stored at Technical Area 55 

Analytical Paramete,. Characterization Method Rationale 

Liquid Wastes (Continued) 

- Flash point - Acceptable knowledge - Determine characteristic for ignitability 
-pH and corrosivity 

- Determine the presence of P- and U-
listed unused commercial chemical 
product 

- Flash point - Acceptable knowledge - Determine characteristic for ignitability, 
-pH - Sampling and analysis corrosivity, and toxicity 
- RCRA-regulated metals 

• Parameter selection is based on acceptable knowledge for each waste stream. Additional parameters may be selected for each waste stream 
as necessary. 

b Resource 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. 

c Acceptable 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 

Regulatory 
Potential EPAb Potential Hazardous Umits• 

Waste-Generating Basis for Hazardous Waste Constituents and/or (milligrams 
Waste Description" Procees Description• Characterization• Numbers Characteristics in the Waste per liter) 

Spent solvents and Research and development activities; Acceptable knowledged 0001 lgnitability NA' 
contaminated solvent laser research; organic and inorganic Sampling and analysis" 0002 Corrosivity NA 
mixtures chemistry research (e.g., solvent 0003 Reactivity NA 

extractions, liquid chromatography 0004 Arsenic 5.0 
solvents, polymer synthesis, and 0005 Barium 100.0 
distillations); cleaning; and degreasing 0007 Chromium 5.0 
operations. 0008 Lead 5.0 

0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0018 Benzene 0.5 
0019 Carbon tetrachloride 0.5 
0021 Chlorobenzene 100.0 
0022 Chloroform 6.0 
0028 1,2-0ichloroethane 0.5 
0030 2.4-0initrotoluene 0.139 

0032 Hexachlorobenzene 0.139 

0035 Methyl ethyl ketone 200.0 
0036 Nitrobenzene 2.0 
0038 Pyridine 5.09 

0040 Trichloroethylene 0.5 
0043 Vinyl chloride 0.2 
FOOl Tetrachloroethylene, NA 

Trichloroethylene, 
Methylene chloride, 
1,1,1- Trichloroethane, 
Carbon tetrachloride, 
Chlorofluorocarbons 

F002 Tetrachloroethylene, NA 
Trichloroethylene, 
1,1,1-Trichloroethane, 
1,1,2-Trichloro-1,2,2-trifluoroethane 

Refer to footnotes at end of table. 
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Table 3-10 (Continued) 

Descriptions of Hazardous Waste Stored at Technical Area 55 

Regulatory 
Potential EPAb Potential Hazardous Umits" 

Waste-Generating Basis for Hazardous Waste Constituents and/or (milligrams 
Waste Description• Procees Dascription• Characterization• Numbers Characteristics in the Waste per liter) 

Spent solvents and Research and development activities; Acceptable knowledge F003 Xylene, Acetone, Ethyl acetate, NA 
contaminated solvent laser research; organic and inorganic Sampling and analysis Ethyl ether, Methanol 
mixtures chemistry research (e.g., solvent Methyl isobutyl ketone, 
(Continued) extractions, liquid chromatography n-Butyl alcohol 

solvents, polymer synthesis, F005 Toluene, Methyl ethyl ketone, NA 
distillations); cleaning; and degreasing Carbon disulfide, lsobutanol, 
operations. Pyridine, Benzene 

Contaminated solid wastes Machining operations, chemistry Acceptable knowledge 0001 lgnitability NA 
research, decontamination and 0003 Reactivity NA 
decommissioning projects, metal 0004 Arsenic 5.0 
finishing operations, and general 0005 Barium 100.0 
maintenance operations. 0006 Cadmium 1.0 

0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0018 Benzene 0.5 
0022 Chloroform 6.0 
0030 2,4-0initrotoluene 0.139 

0032 Hexachlorobenzene 0.139 

0033 Hexachlorobutadiene 0.5 
0034 Hexachloroethane 3.0 
0036 Nitrobenzene 2.0 
0039 Tetrachloroethylene 0.7 
0040 Trichloroethylene 0.5 
0042 2,4,6-Trichlorophenol 2.0 

- ---- ----- -- --- ~ 

Refer to footnotes at end of table. 2 
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Table 3-10 (Continued) 

Descriptions of Hazardous Waste Stored at Technical Area 55 

Regulatory 
Potential EPAb Potential Hazardous Umits" 

Waste-Generating Basis for Hazardous Waste Constituents and/or (milligrams 
Waste Description• Process Dascrlption• Characterization• Numbers Characteristics in the Waste per liter) 

Contaminated solid wastes Machining operations, chemistry Acceptable knowledge F001 1,1,1-Trichloroethane, NA 
(Continued) research, decontamination and Carbon tetrachloride 

decommissioning projects, metal F002 1,1,1-Trichloroethane NA 
finishing operations, photographic film F003 Acetone, Methanol NA 
processing, and general maintenance F005 Toluene, Benzene NA 
operations. 

Paint and paint-related Painting and finishing operations, and Acceptable knowledge 0001 lgnitability NA 
wastes general facility maintenance. Sampling and analysis 0005 Barium 100.0 

0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0011 Silver 5.0 
F003 Xylene NA 
F005 Toluene NA 

Photographic processing Photographic film processing and Acceptable knowledge 0001 lgnitability NA 
and photocopier wastes photocopying operations. Sampling and analysis 0002 Corrosivity NA 

0007 Chromium 5.0 
0008 Lead 5.0 
0011 Silver 5.0 

----

Refer to footnotes at end of table. 3 
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Date: June 28, 1996 

Descriptions of Hazardous Waste Stored at Technical Area 55 

Regulatory 
Potential EPAb Potential Hazardous Umits• 

Waste-Generating Basis for Hazardous Waste Constituents and/or (milligrams 
Waste Description• Process Dascription• Characterization• Numbers Characteristics in the Waste per liter) 

Corrosive liquid wastes Analytical research and operations, Acceptable knowledge 0001 lgnitability NA 
electroetching, and electropolishing. Sampling and analysis 0002 Corrosivity NA 

0004 Arsenic 5.0 
0005 Barium 100.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0038 Pyridine 5.09 

F002 Tetrachloroethylene, NA 
Methylene chloride, 
T richloroethytene, 
1,1,1-Trichloroethane, 
Chlorobenzene, 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane, 
Ortho-dichlorobenzene, 
T richlorofluoromethane, 
1,1,2-Trichloroethane 

F003 Methanol NA 
F005 Toluene, Methyl ethyl ketone, NA 

Carbon disulfide, lsobutanol, 
Pyridine, Benzene, 
2-Ethoxyethanol, 2-Nitropropane 

----- ----

Refer to footnotes at end of table. 4 
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Table 3-10 (Continued) 

Descriptions of Hazardous Waste Stored at Technical Area 55 

Regulatory 
Potential EPAb Potential Hazardous Umita" 

Waste-Generating Basis for Hazardous Waste Constituents and/or (milligrams 
Waste Description• Process Description• Characterization• Numbers Characteristics in the Waste per liter) 

Solid metals and metallic Machining and cutting operations; Acceptable knowledge 0001 lgnitability NA 
compounds synthesis reactions; solder from Sampling and analysis 0003 Reactivity NA 

electronic manufacturing, repair, and 0004 Arsenic 5.0 
brazing operations; and grinding 0005 Barium 100.0 
operations. 0006 Cadmium 1.0 

0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 

Contaminated noncorrosive, Vacuum pump maintenance, Acceptable knowledge 0001 lgnitability NA 
aqueous and nonaqueous spectrometric operations, equipment Sampling and analysis 0003 Reactivity NA 
solutions and sludges, cleaning and maintenance, synthesis 0004 Arsenic 5.0 
including oils reactions, analytical operations, metal 0005 Barium 100.0 

polishing operations, and vehicle 0006 Cadmium 1.0 
maintenance. 0007 Chromium 5.0 

0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0018 Benzene 0.5 
0038 Pyridine 5.09 

0040 Trichloroethylene 0.5 

Refer to footnotes at end of table. 5 
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Table 3-10 (Continued) 

Descriptions of Hazardous Waste Stored at Technical Area 55 

Regulatory 
Potential EPAb Potential Hazardous Umlts" 

Waate-Generating Basis for Hazardoua Waste Conatituents and/or (milligram• 
Waate Description• Proceea Dascription" Characterization• Numbera Characteriatica In the Waate per liter) 

Contaminated noncorrosive, Vacuum pump maintenance, Acceptable knowledge F002 Tetrachloroethylene, NA 
aqueous and nonaqueous spectrometric operations, equipment Sampling and analysis Methylene chloride, 
solutions and sludges, cleaning and maintenance, synthesis Trichloroethylene, 
including oils reactions, analytical operations, metal 1,1,1-Trichloroethane, 
(Continued) polishing operations, and equipment Chlorobenzene, 

maintenance. 1,1,2-Trichloro-1,2,2-triftuoroethane, 
Ortho-dichlorobenzene, 
T richloroftuoromethane, 
1,1,2-Trichloroethane 

F003 Xylene, Acetone, Ethyl acetate, NA 
Ethyl benzene, Ethyl ether, 
Methyl isobutyl ketone, n-Butyl 
Alcohol, Cyclohexanone, Methanol 

F005 Toluene, Methyl ethyl ketone, NA 
Carbon disulfide, lsobutanol, 
Pyridine, Benzene, 
2-Ethoxyethanol, 2-Nitropropane 

Mercury wastes Lamp replacement, laboratory Acceptable knowledge 0009 Mercury 0.2 
operations, mercury spill clean-up, and Sampling and analysis U151 Mercury NA 
equipment cleaning and maintenance. 

Used batteries and battery Equipment maintenance. Acceptable knowledge 0002 Corrosivity NA 
fluids 0006 Cadmium 1.0 

0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0011 Silver 5.0 

·-· ---- -- - ------ -------

Refer to footnotes at end of table. 6 
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Table 3-10 (Continued) 

Descriptions of Hazardous Waste Stored at Technical Area 55 

Potential EPAb 
Waste-Genarating Basis for Hazardous Waste 

Waste Description• Process Dascription• Charactarization• Numbers 

Unused/oft-specification Laboratory research and spill residues. Acceptable knowledge 0001 
commercial chemical Sampling and analysis 0002 
products 0003 

0004 through 0043 

All P- and U-listed 
waste codes 

--

Denotes information from the Los Alamos National Laboratory Chemical Science and Technology Division Waste Profile Form database. 
U.S. Environmental Protection Agency. 

Regulatory 
Potential Hazardous Umita" 
Constituents and/or (milligrams 

Charactariatica in the Waste per liter) 

lgnitability NA 
Corrosivity NA 
Reactivity NA 
Toxicity characteristic leaching -c 

procedure wastes 

Discarded commercial chemical NA 
products and off-specification species 

A solid waste exhibits the characteristic of toxicity if the extract from a representative sample of the waste contains any of the contaminants listed (0004-0043) at a concentration equal to or greater 
than the respective value given in the New Mexico Administrative Code, Tide 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart II, Part 261, Subpart 0, revised November 1, 1995. 

d Indicates that acceptable knowledge may be used as the basis for the hazardous waste designation. · 
Indicates that sampling and analysis may be used to characterize the waste stream. 
Not applicable: Refers to the absence of regulatory limits for ignitable, corrosive, and reactive characteristic wastes and F-. P-, and U-listed wastes. 
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, revised November 1, 1995). 
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Waste Description• 

- Spent solvents and 
contaminated 
solvent mixtures 

- Contaminated solid 
wastes 

- Paint and paint-
related wastes 

- Photographic 
processing and 
photocopier wastes 

- Corrosive liquid 
wastes 

- Solid metals and 
metallic compounds 

- Contaminated 
noncorrosive, 
aqueous and 
nonaqueous 
solutions and 
sludges, including 
oils 

- Mercury wastes 

- Used batteries and 
battery fluids 

- Unused/off-
specification 
commercial 
chemical products 

Table 3-11 

Parameters, Characterization Methods, and Rationale 
for Hazardous Waste Stored at Technical Area 55 

Analytical Parametersb Characterization Methods 

- Flash point (for liquid waste) - Acceptable knowledged 
- pH (for liquid waste) - Sampling and analysis• 
- ACAAc·regulated metals 
- Volatile organic compounds (VOC) 
- Semivolatile organic compounds 

(SVOC) 

- RCRA-regulated metals - Acceptable knowledge 
- VOCs 
- SVOCs 

- Flash point (for liquid waste) - Acceptable knowledge 
- RCRA-regulated metals - Sampling and analysis 
- VOCs 

- Flash point (for liquid waste) - Acceptable knowledge 
- pH (for liquid waste) - Sampling and analysis 
- RCRA-regulated metals 

- Flash point (for liquid waste) - Acceptable knowledge 
- pH (for liquid waste) - Sampling and analysis 
- RCRA-regulated metals 
- VOCs 
- SVOCs 

- RCRA-regulated metals - Acceptable knowledge 
- Sampling and analysis 

- Flash point - Acceptable knowledge 
- RCRA-regulated metals - Sampling and analysis 
- VOCs 
- SVOCs 

- RCRA-regulated metal - Acceptable knowledge 
- Sampling and analysis 

- pH (for liquid waste) - Acceptable knowledge 
- RCRA-regulated metals 

- Flash point (for liquid waste) - Acceptable knowledge 
- pH (for liquid waste) - Sampling and analysis 
- ACAA-regulated metals 
- VOCs 
- SVOCs 

Refer to footnotes at end of table. 1 

Document: LANL TA-55 Part B 
Revision No.: ~0-:.:0_,..,.......,..,..,,.,...---
Date: June 28, 1996 

Rationale 

- Determine characteristic for 
ignitability, corrosivity, reactivity, 
and toxicity 

- Determine concentration of 
F-listed solvents 

- Determine characteristic for 
ignitability, reactivity, and toxicity 

- Determine concentration of 
F-listed solvents 

- Determine characteristic for 
ignitability and toxicity 

- Determine concentration of 
F-listed solvents 

- Determine characteristic for 
ignitability, corrosivity, and toxicity 

- Determine characteristic for 
ignitability, corrosivity, and toxicity 

- Determine concentration of 
F-listed solvents 

- Determine characteristic for 
ignitability, reactivity, and toxicity 

- Determine characteristic for 
ignitability, reactivity, and toxicity 

- Determine concentration of 
F-listed solvents 

- Determine characteristic for 
toxicity 

- Determine the presence of a 
U-listed unused commercial 
chemical product 

- Determine characteristic for 
corrosivity and toxicity 

- Determine characteristic for 
ignitability, corrosivity, reactivity, 
and toxicity 

- Determine presence of P-listed or 
U-listed unused commercial 
chemical products 



Table 3-11 (Continued) 

Parameters, Characterization Methods, and Rationale 
for Hazardous Waste Stored at Technical Area 55 

Document: LANL TA-55 Part B 
Revision No.: ~0.:=;0:-::=--::-::::-:----
Date: June 28, 1996 

• Information contained in this column is from the Los Alamos National Laboratory Chemical Science and Technology Division Waste Profile 
Form database. 

b Parameter selection is based on acceptable knowledge for each waste stream. Additional parameters may be selected for each waste stream 
as necessary. 

• Resource Conservation and Recovery Ad. 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. 

d Acceptable 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. 

• Indicates that sampling and analysis may be used to characterize the waste stream. 
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Los Alamos 
National Laboratory LAND DISPOSAL RESTRICTIONS 

NOTIFICATION FORM 

A copy of this form must be attached to each Waste Profile Form and to each Uniform Hazardous Waste Manifest required to transport waste within LAN L, 
pursuant to 40 CFR 268.7(a)(1). 

Waste Profile Form No. Chemical Waste/ 
Waste Disposal Record No. 

Uniform Hazardous Waste 
Manifest No. 

Date of Waste Pickup 

Check only one. 

D Non-wastewater 
D Wastewater [as defined in 40 CFR 268.2(f)) 

NOTIFICATION OF CALIFORNIA LIST APPLICABILITY 

Check all that apply. 

D Liquid hazardous waste containing PCBs at a concentration of <!50 ppm. 
D A D001- D0171iguid waste containing <!134 mg/L of nickel and/or <!130 mg!L of thallium. 
D A D001- D011 waste containing Halogenated Organic Compounds (HOCs) listed in 40 CFR 268, Appendix Ill, at <!1000 ppm. 

NOTIFICATION OF "D" CHARACTERISTIC EPA WASTE CODES 

Check all that apply. 

EPA Waste Code Waste Description and/or Subcategory (as needed) 

o Doof Ignitable characteristic wastes [except for the Section 261.21(a)(1) High TOC Subcategory) that are managed in non· 
CWA!non-CWA-equivalentlnon-Ciass I SDWA systems. 

D D001 High TOC Ignitable Characteristic Liquids Subcategory based on 40 CFR 261.21(a)(1)- Greater than 10% total organic 
carbon. 

o Dooi 
D D003 
D D003 
D D003 
D D003 
D D004 
D D005 
D D006 
D D006 
D D007 
D D008 
D D008 
D D008 
D D009 
D D009 
D D009 
D D009 
D D009 
D D009 
D D010 
D D011 

D D012 
D D013. 
D D014. 

D D015 
D D016. 
D D01i 
D D018 
D D019. 

Corrosive Characteristic Wastes that are managed in non-CWA!non-CWA-equivalentlnon-Ciass I SDWA systems. 
Reactive Sulfides Subcategory 
Reactive Cyanides Subcategory 
Water Reactive Subcategory 
Other Reactives Subcategory (based on 261.23(a)(1)) 

Wastes that exhibit the TC for cadmium 
Cadmium Containing Batteries Subcategory 

Wastes that exhibit TC for lead 
Lead Acid Batteries Subcategory 
Radioactive Lead Solids Subcategory 
High Mercury-Organic Subcategory (<!260 mglkg Hg with organics and not incinerator residues) 
High Mercury-Inorganic Subcategory (<!260 mglkg Hg [with inorganics)) 
Low Mercury Subcategory (<260 mglkg Hg) 
All D009 wastewaters 
Elemental mercury contaminated with radioactive materials. 
Hydraulic oil contaminated with Mercury Radioactive Materials Subcategory 

D D020. 

D D02f 
D D022 
D D023. 
D D024. 
D D025. 
D D026. 

D D02i 

D D028. 
D D029. 
o Doao· 
D D03f 
D D032" 
D D033" 
D D034. 
o Doas· 

D D036 
D D03i 
D D038 
D D039 
D D040 
D D041 
D D042 
D D043 

"All applicable Underlying Hazardous Constituents in these characteristic wastes must be checked in Table UTS. 

Form 1346A (11/94) Figure 3-1 
Land Disposal Restrictions Notification Form 

Page 1 of 6 



Los Alamos 
National Laboratory LAND DISPOSAL RESTRICTIONS 

NOTIFICATION FORM 

NOTIFICATION FOR F001- F005 SPENT SOLVENT WASTES 

Check all that apply. 

Spent solvent wastes with the following constituents only. 

EPA Waste Code Constituents in the waste 
D F001 D Acetone D Isobutyl alcohol 
D F002 D Benzene D Methanol 
D F003 D n-Butyl alcohol D Methylene chloride 
D F004 D Carbon disulfide (wastewater only) D Methyl ethyl ketone 
D FOOS D Carbon tetrachloride D Methyl isobutyl ketone 

D Chlorobenzene D Nitrobenzene 
D a-cresol D Pyridine 
D m-cresol D Tetrachloroethylene 
D p-cresol D Toluene 
D Cresol-mixed isomers (Cresylic acid) D 1,1,1-Trichloroethane 
D Cyclohexanone (wastewater only) D 1,1,2-Trichloroethane 
D a-Dichlorobenzene D 1,1,2-Trichloro - 1,2,2-trifluoroethane 
D Ethyl acetate D Trichloroethylene 
D Ethyl benzene D T richloromonofluoromethane 
D Ethyl ether D Xylenes- mixed isomers (o-, m-, p-xylene) 

Check all that apply. 

EPA Waste Codes Constituents in the waste 

D F003 D Carbon disulfide Note: Treatment standards for these constituents apply to F001 - FOOS wastes which 
D FOOS D Cyclohexanone contain .2!l!l one, two, or all three of these constituents. 

D Methanol 

Check only one, if applicable. 

EPA Waste Code Constituents in the waste 

D FOOS D Containing 2-nitropropane as the only listed F001 - FOOS solvent. 
D Containing 2-ethoxyethanol as the only listed F001 - FOOS solvent. 

NOTIFICATION FOR OTHER "F" WASTES 

Check only one, if applicable. 

D F006 
D F007 
D FOOS 
D F009 
D F027 

Form 1346A (11/94) 
Figure 3-1 (Continued) 

Land Disposal Restrictions Notification Form 
Page 2 of 6 



Los Alamos 
National Laboratory 

D P001 

D P002 

D P003 

D P004 

D P005 

D P006 

D P007 

D POOB 

D P009 

D P010 

D P011 

D P012 

D P013 

D P014 

D P015 

D P016 

D P017 

D P018 

D P020 

D P021 

D P022 

D P023 

D P024 

D P026 

D P027 

D P028 

D P029 

D P030 

D P031 

D P033 

D P034 

D P036 

D P037 

D P038 

D P039 

D P040 

D P041 

D P042 

D P043 

D P044 

D P045 

D P046 

D P047 

D P048 

D P049 

D P050 

Form 1346A (11/94) 

D P057 

D P058 

D P059 

D P060 

D P062 

D P063 

D P064 

D P065 

D P066 

D P067 

D P068 

D P069 

D P070 

D P071 

D P072 

D P073 

D P074 

D P075 

D P076 

D P077 

D P078 

D P081 

D P082 

D P084 

D P085 

D P087 

D P088 

D P089 

D P092 

D P093 

D P094 

D P095 

D P096 

D P097 

D P098 

D P099 

D P101 

D P102 

D P103 

D P104 

D P105 

D P106 

D P108 

D P109 

D P110 

D P111 

LAND DISPOSAL RESTRICTIONS 
NOTIFICATION FORM 

NOTIFICATION FOR "P" AND "U" LISTED WASTE CODES 

D P115 

D P116 

D P118 

D P119 

D P120 

D P121 

D P122 

D P123 

D U001 

D U002 

D U003 

D U004 

D U005 

D U006 

D U007 

D UOOB 

D U009 

D U010 

D U011 

D U012 

D U014 

D U015 

D U016 

D U017 

D U018 

D U019 

D U020 

D U021 

D U022 

D U023 

D U024 

D U025 

D U026 

D U027 

D U028 

D U029 

D U030 

D U031 

D U032 

D U033 

D U034 

D U035 

D U036 

D U041 

D U042 

D U043 

D U044 

D U045 

D U046 

D U047 

D U048 

D U049 

D U050 

D U051 

D U052 

D U053 

D U055 

D U056 

D U057 

D U058 

D U059 

D U060 

D U061 

D U062 

D U063 

D U064 

D U066 

D U067 

D U068 

D U069 

D U070 

D U071 

D U072 

D U073 

D U074 

D U075 

D U076 

D U077 

D U078 

D U079 

D UOBO 

D U081 

D U082 

D U083 

D U084 

D U085 

D U086 

D U087 

D U088 

Figure 3-1 (Continued) 

D U092 

D U093 

D U094 

D U095 

D U096 

D U097 

D U098 

D U099 

D U101 

D U102 

D U103 

D U105 

D U106 

D U107 

D U108 

D U109 

D U110 

D U111 

D U112 

D U113 

D U114 

D U115 

D U116 

D U117 

D U118 

D U119 

D U120 

D U121 

D U122 

D U123 

D U124 

D U125 

D U126 

D U127 

D U128 

D U129 

D U130 

D U131 

D U132 

D U133 

D U134 

D U135 

D U136 

D U137 

D U138 

D U140 

Land Disposal Restrictions Notification Form 

D U144 

D U145 

D U146 

D U147 

D U148 

D U149 

D U150 

D U151 

D U152 

D U153 

D U154 

D U155 

D U156 

D U157 

D U158 

D U159 

D U160 

D U161 

D U162 

D U163 

D U164 

D U165 

D U166 

D U167 

D U168 

D U169 

D U170 

D U171 

D U172 

D U173 

D U174 

D U176 

D U177 

D U178 

D U179 

D U180 

D U181 

D U182 

D U183 

D U184 

D U185 

D U186 

D U187 

D U188 

D U189 

D U190 

D U194 

D U196 

D U197 

D U200 

D U201 

D U202 

D U203 

D U204 

D U205 

D U206 

D U207 

D U208 

D U209 

D U210 

D U211 

D U213 

D U214 

D U215 

D U216 

D U217 

D U218 

0 U219 

0 U220 

0 U221 

0 U222 

0 U223 

0 U225 

0 U226 

0 U227 

0 U228 

0 U234 

0 U235 

0 U236 

0 U237 

0 U238 

D U239 

0 U240 

0 U243 

0 U244 

0 U246 

0 U247 

0 U248 

D U249 

0 U328 

D U353 

0 U359 

Page 3 of 6 



Los Alamos 
National Laboratory LAND DISPOSAL RESTRICTIONS 

NOTIFICATION FORM 

TABLE UTs-Unlversal Treatment Standards 
(Check the applicable underlying hazardous constituents for 0001, 0002, 

and 0012 -0043 characteristic wastes only.) 

Regulated constituent-common name 

D Acenaphthylene D Chloroform 

D Acenaphthene D bis(2-Chloroisopropyl)ether 

D Acetone D p-Chloro-m-cresol 

D Acetonitrile D 2-Chloroethyl vinyl ether 

D Acetophenone D Chloromethane (Methyl chloride) 

D 2 -Acetylaminofluorene D 2-Chloronaphthalene 

D Acrolein D 2-Chlorophenol 

D Acrylamide D 3-Chloropropylene 

D Acrylonitrile D Chrysene 

D Aldrin D a-Cresol 

D 4-Aminobiphenyl D m-Cresol (difficult to distinguish from p-cresol) 

D Aniline D p-Cresol (difficult to distinguish from m-cresol) 

D Anthracene D Cyclohexanone 

D Aramite D 1,2-Dibromo-3-chloropropane 

D alpha-BHC D Ethylene dibromide (1,2-Dibromoethane) 

D beta-BHC D Dibromomethane 

D delta-BHC D 2,4-D (2,4-Dichlorophenoxyacetic acid) 

D gamma-BHC D o,p'-DDD 

D Benzene D p,p'-DDD 

D Benz(a)anthracene D o,p'-DDE 

D Banzai chloride D p,p'-DDE 

D Benzo(b )fluoranthene (difficult to distinguish from D o,p'-DDT 

benzo(k)fluoranthene) D p,p'-DDT 

D Be nzo ( k)fluoran then e (difficult to distinguish from D Dibenz(a,h)anthracene 

benzo(b )fluoranthene) D Dibenz(a,e)pyrene 

D Benzo(g,h,i)perylene D m-Dichlorobenzene 

D Benzo( a)pyrene D a-Dichlorobenzene 

D Bromodichloromethane D p-Dichlorobenzene 

D Methyl bromide (Bromomethane) D Dichlorodifluoromethane 

D 4-Bromophenyl phenyl ether D 1,1-Dichloroethane 

D n-Butyl alcohol D 1,2-Dichloroethane 

D Butyl benzyl phthalate D 1, 1-Dichloroethylene 

D 2-sec-Butyl-4,6-dinitrophenol (Dinoseb) D trans-1,2-Dichloroethylene 

D Carbon disulfide D 2,4-Dichlorophenol 

D Carbon tetrachloride D 2,6-Dichlorophenol 

D Chlordane (alpha and gamma isomers) D 1,2-Dichloropropane 

D p-Chloroaniline D cis-1,3-Dichloropropylene 

D Chlorobenzene D trans-1,3-Dichloropropylene 

D Chlorobenzilate D Dieldrin 

D 2-Chloro-1,3-butadiene D Diethyl phthalate 

D Chlorodibromomethane D 2-4,Dimethyl phenol 

D Chloroethane D Dimethyl phthalate 

D bis(2-Chloroethoxy)methane D Di-n-butyl phthalate 

D bis(2-Chloroethyl)ether D 1 ,4-Dinitrobenzene 
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Los Alamos 
National Laboratory LAND DISPOSAL RESTRICTIONS 

NOTIFICATION FORM 

TABLE UTS-Universal Treatment Standards 
(Check the applicable underlying hazardous constituents for 0001, 0002, 

and 0012 -0043 characteristic wastes only.) 

Regulated constituent-common name 

D 4,6-Dinitro-o-cresol D Methapyrilene 

D 2,4-Dinitrophenol D Methoxychlor 

D 2,4-Dinitrotoluene D 3-Methylcholanthrene 

D 2,6-Dinitrotoluene D 4,4-Methylene bis(2-chloroaniline) 

D Di-n-cetyl phthalate D Methylene chloride 

D p-Dimethylaminoazobenzene D Methyl ethyl ketone 

D Di-n-propylnitrosamine D Methyl isobutyl ketone 

D 1 ,4-Dioxane D Methyl methacrylate 

D Diphenylamine (difficult to distinguish from diphenylnitrosamine) D Methyl methansulfonate 

D Diphenylnitrosamine (difficult to distinguish from diphenylamine) D Methyl parathion 

D 1,2-Diphenylhydrazine D Naphthalene 

D Disulfoton D 2-Naphthylamine 

D Endosulfan I D o-Nitroaniline 

D Endosulfan II D p-Nitroaniline 

D Endosulfan sulfate D Nitrobenzene 

D Endrin D 5-Nitro-o-toluidine 

D Endrin aldehyde D o-Nitrophenol 

D Ethyl acetate D p-Nitrophenol 

D Ethyl cyanide (Propanenitrile) D N-Nitrosodiethylamine 

D Ethyl benzene D N-Nitrosodimethylamine 

D Ethyl ether D N-Nitroso-di-n-butylamine 

D bis(2-Ethylhexyl) phthalate D N-Nitrosomethylethylamine 

D Ethyl methacrylate D N-Nitrosomorpholine 

D Ethylene oxide D N-Nitrosopiperidine 

D Famphur D N-Nitrosopyrrolidine 

D Fluoranthene D Parathion 

D Fluorene D Total PCBs (sum of all PCB isomers, or all Aroclors) 

D Heptachlor D Pentachlorobenzene 

D Heptachlor epoxide D PeCDDs (All Pentachlorodibenzo-p-dioxins) 

D Hexachlorobenzene D PeCDFs (All Pentachlorodibenzofurans) 

D Hexachlorobutadiene D Pentachloroethane 

D Hexachlorocyclopentadiene D Pentachloronitrobenzene 

D HxCDDs (All Hexachlorodibenzo-p-dioxins) D Pentachlorophenol 

D HxCDFs (All Hexachlorodibenzofurans) D Phenacetin 

D Hexachloroethane D Phenanthrene 

D Hexachloropropylene D Phenol 

D lndeno (1,2,3-c,d) pyrene D Ph orate 

D lodomethane D Phthalic acid 

D Isobutyl alcohol D Phthalic anhydride 

D lsodrin D Pronamide 

D lsosafrole D Pyrene 

D Kepone D Pyridine 

D Methacrylonitrile D Safrole 

D Methanol D Silvex (2,4,5-TP) 
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Los Alamos 
National Laboratory LAND DISPOSAL RESTRICTIONS 

NOTIFICATION FORM 

TABLE UTs-Unlversal Treatment Standards 
(Check the applicable underlying hazardous constituents for D001, D002, 

and D012 -D043 characteristic wastes only.) 

Regulated constituent-common name 

D 2,4,5-T (2,4,5-Trichlorophenoxyacetic acid) D Vinyl chloride 

D 1 ,2,4,5-Tetrachlorobenzene D Xylenes-mixed isomers (sum of 0-

D TCDDs (All Tetrachlorodibenzo-p-dioxins) concentrations) 

D TCDFs (All Tetrachlorodibenzofurans) D Antimony 

D 1,1, 1 ,2-Tetrachloroethane D Arsenic 

D 1,1 ,2,2-Tetrachloroethane D Barium 

D Tetrachloroethylene D Beryllium 

D 2,3,4,6-Tetrachlorophenol D Cadmium 

D Toluene D Chromium (Total) 

D Toxaphene D Cyanides (Tota1)1 

D Bromoform (T ribromomethane) D Cyanides (Amenable)1 

D 1 ,2,4-Trichlorobenzene D Fluoride 

D 1 , 1 , 1-Trichloroethane D Lead 

D 1,1 ,2-Trichloroethane D Mercury-Nonwastewater from Retort 

D Trichloroethylene D Mercury-All Others 

D Trichloromonofluoromethane D Nickel 

D 2,4,5-Trichlorophenol D Selenium 

D 2,4,6-Trichlorophenol D Silver 

D 1 ,2,3-Trichloropropane D Sulfide 

D 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane D Thallium 

D tris-(2,3-Dibromopropyl) phosphate D Vanadium 

m-, and p-xylene 

1 Both Cyanides (Total) and Cyanides (Amenable) for nonwastewaters are to be analyzed using Method 9010 or 9012, found in "Test Methods 
for Evaluating Solid Waste, PhysicaVChemical Methods", EPA Publication SW-846, as incorporated by reference in 40 CFR 260.11, with a sample 
size of 10 grams and a distillation time of one hour and 15 minutes. 

NOTIFICATION OF ADDITIONAL TREATMENT STANDARDS 

EPA Waste Code Waste Description and/or Subcategory (if applicable) 
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Los Alamos 
National Laboratory WASTE PROFILE FORM I I Reference Numbei 

For rapid processing, complete all sections In black or blue Ink and md this form to 
Waste SeMces Group at MS J579 

Waste Generator's Name (Print) Znumber Waste Management Coordinator's Name (Print) Znumber 

Generator's Group Generator's Telephone Generator's Mail Stop Waste Stream Technical Area Building Room 

Wast. Accumu•tlon 0 Satellite accumulation area -> site no.: 
Check as many as apply. 0 Less than 90 day accumulation area -> site no.: 

0 Radioactive Materials Management Area (RMMA) -> site no.: 
0 None of the above 

Method of Characterization 0 Acceptable Knowledge (AK) 0 MSOS atteched 
Check as many as apply. 0 Analysis attached -> sample/request no. 0 Request for analysis 

Section 1· Chemical and Physical Characteristics 
For help In completing this SIICtion ollhtl form, callS-WAST or 5-4000. ·-Wnt.Type Wnt.Catagory Wnt.Sourcea waa•uatrtx 

Check only one. Check as many as apply. Check as many as apply. Check only one. 

0 Un~unspent chemical 0 Research and development Q,:r; 

~c~aAaeac:Ud 

0 Process wastltt'spent chemical 
0 Solvent 0 Maintenance 0 ~ 1.5 Atmospheres 

CompWt .. of Section 1. 

Wast.c .. s ... 
Check as many as apply. 

0 On-going generation 

0 One-Ume generation 

0 Radioactive (complete Sec. 2) 

0 Non-radioactive 

0 Wastewater (complete Sec. 3) 

0 Classified/Sensitive 

Auoc•ted Documenatlon 
Check as many as apply. 

0 Process SOP -> no.: __ 

0 RMMAOP -> no.: __ 

0 WMSOP ··> no.: __ 

0 Other-> 

0 None ··> describe below 

Wasta/Proceu Description 

Form 1346 (1195) 

0 Oegreaser 0 ConsVuctlon 
0 Dioxin ' 0 Material processing 

0 Electroplating 0 Oeconldecom 

0 Treated hazardous waste 0 Investigation derived 
residue 0 Remediation 

0 Explosive process waste 0 UST • petroleum 

0 Infectious/biological waste 0 UST • non-petroleum 

0 Beryllium 0 Generator treatment 

0 Asbestos-friable 0 lnterlm'permitted treatment 

0 Asbestoe-nonfrlable 0 lnduatrlal sludge 

0 Empty containers 0 Sanitary sludge 

0 PCB (<50 ppm) 0 Abatement E§ PCB (50· 500 ,...) 
PCB (> 500 ppm) 

id. no.: 

0 Not applicable -> describe 
below 

-· 

Figure 3-2 
Waste Profile Form 

0 > 1.5 Atmospheres 

!J('JI.l!d 

0 Aqueous 

0 Organic 

['j Inorganic 

Sr..lld 

0 Powder/ash 

0 Solid 

0 Absorbed liquid 

Matrix Type 
Check only one. 

0 Homogeneous 

0 Heterogeneous ··>describe 
below 

Page 1 of 4 



Section 1- Chemical and Physical Characteristics (continued) 
lgnltablllty (degrMS F.) Corroslvlty (pH) Reactivity Boiling Point (degrees F.) 
Check only one. Check only one. Check as many as apply. Check only one. 

0 <73 D .s2.o D Unstable D .s9s 

D 73-99 D 2.1-4.o D Water reactive D >9s 
D 1oo-139 D 4.1-6.o 0 Pyrophorlc 0 Not applicable 

D 14o.2oo D 6.1-9.o 0 Cyanide bearing 

D >200 0 9.1-12.4 0 Sulfide bearing 

0 Ignitable solid D ~ 12.5 D Shock sensitive 

0 DOT oxidizer D Uquid corrosive to steel D Explosive - class 

0 Not ignitable 0 Not aqueous 0 Non-reactive 

Identify preeence of contarnlnentL Minimum Maximum Unit Analytical method (ppm or % only) 

Toxicity Characteristic Metals 

Arsenic ONone 0< 5.0ppm to 0 TCLP 0 Total 
Barium ONone 0 < 1oo.oppm to 0 TCLP 0 Total 
Cadmium ONone 0< 1.0ppm to 0 TCLP 0Total 
Chromium ONone 0< 5.0ppm to 0 TCLP 0 Total 
Lead ONone 0< 5.0ppm to 0 TCLP 0 Total 
Mercury ONone 0< 0.2ppm to 0 TCLP 0 Total 
Selenium ONone 0< 1.0ppm to 0 TCLP 0 Total 
Silver ONone 0< 5.0ppm to 0 TCLP 0 Total 

Toxicity Cham:terlstlc Organic Compounds 
Benzene 0 None 0< O.Sppm to OTCLP 0 Total 
Carbon tetrachloride ONone 0< O.Sppm to OTCLP 0 Total 
ChlorobenZene ONone 0 < 100.0ppm to OTCLP 0 Total 
Chloroform 0 None 0< 8.0ppm to OTCLP 0 Total 
Craeol ONone 0 <200.0ppm to 0 TCLP 0 Total 
1 ,4-dichlorobenzene ONone 0< 7.5ppm to OTCLP 0 Total 
1 ,2-Dichloroethane 0 None 0< O.Sppm to OTCLP 0 Total 
1,1-Dichloroethylene ONone 0< 0.7ppm to OTCLP 0 Total 
2,4-Dinitrotoluene ONone 0 < 0.13ppm to 0 TCLP 0 Total 
Haxachlorobenzene 0 None 0 < 0.13ppm to 0 TCLP 0 Total 
Haxachlorobutadlene 0 None 0< O.Sppm to 0 TCLP 0 Total 
Hexachloroethane 0 None 0< 3.0ppm to 0 TCLP 0 Total 
Methyl ethyl ketone 0 None 0 <200.0ppm to 0 TCLP O Total 
Nitrobenzene 0 None 0< 2.0ppm to OTCLP O Total 
Pentachlorophenol ONone 0 < 100.0ppm to OTCLP 0 Total 
Pyridine 0 None 0< 5.0ppm to 0TCLP O Total 
Perchloroethytene or tetrachloroethylene 0None 0< 0.7ppm to OTCLP 0 Total 
Trichloroethylene 0None 0< O.Sppm to 0 TCLP 0 Total 
2,4,5-Trichlorophenol 0 None 0 <400.0ppm to OTCLP 0 Total 
2.4,6-Trichlorophenol 0None 0< 2.0ppm to 0 TCLP 0 Total 
Vinyl chloride 0None 0< 0.2ppm to 0TCLP 0 Total 

Additional Chemical Constituents and ContamlnMta (for hazardous constituents, ... AR 10-3, Appendix A) 
List all other consti1uents (including inerta) not Identified lbove and attach any applicable analyHa. 

Name of conati1uent 

Form 1346 (1/95) 

Cas no.( optional) 

Figure 3·2 (Contlnu~d) 
Waste Profile Form 

Minimum 
Unrt 

Maximum (ppm Of % only) 

to 

to 

to 

to 

to 

to 

to 

to 

to 
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Gene1'81 

0 Alpha 
D Beta 
0 Gamma 

...................................................... 

TRU riKIIonuclldes 

0 NonapreHI'It 

0 Am-241 
D Am-243 
0 ct-24& 
0 Cf-251 
D Cm-243 
D Cm-245 
0 Cm-247 
D Pu-238 
D Pu-23SJ 

D Pu-240 
D Pu-242 

...................................................... 

Fission products 

D Nonepraaent 

0 Ba-140 
0 Ca-144 
0 Ca-134 
0 Ca-137 
0 1-12a 
0 1·133 
0 Kr·85 
0 Nt>-a5 
0 Ru-108 
0 Sb-125 
0 Sr-90 
0 Tc-aa 
0 Zr-93 
0 Zr-95 

··------····-·---····--····-----··---··--······· 

ActJVIItlon products 

D NonepreHI'It 

0 As·74 
0 Ba-7 

C-14 
0 Co-58 8 Co-57 
0 Co-58 
0 Co-60 
0 Cr-51 

0 Eu-t52 
0 Mn-52 
0 Mn-54 

0 Nb-94 
D Ni-5SJ 
D Nl-63 

0 Rb-83 
D Rb-84 
D s.-15 
D Sr-82 
0 Sr-85 
0 V-48 
0 Y-88 
0 Zn-65 
0 Zr-88 

Form 1346 (1195) 

Section 2· Radiological Characteristics 
For help in completing this section of the form, caN 5-WAST or 5-4000. 

Ranga 
minimum maximum 

to 
to 
to 

............................................................................. 

to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 

............................................................................. 

to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 

··----·-·-···--·-·-·-·-····-·-·-·-·-·-·-·-·-·----·-

to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 

Unit Range 
( Cilg ()( Cio1) mNnum m«Ximum 

Other 

D NonepreHI'It 

0 Am-242 to 
0 Bi-207 to ........................................... 
0 e1-210 to 
D Cl-250 to 
0 Cl-252 to 
0 Cm-244 to 
D H-3 to 
0 Pa-231 to 
0 Pb-210 to 
D Po-210 to 
D Pu-238 to 
D Pu-241 to 
D Ra-22t to 
D Ra-228 to 
0 Th-230 to 
D Th-232 to 
0 U·232 to 
0 U-233 to 
0 U·234 to .......................................... D U-235 to 
D U-238 to 
D U·238 to 

········-·-·-·-·-·-·-·-·-·-····-·-·-·-·· -·--·-·-·-·-·-·--·-·-·-·-·-···················-····-········· 

Add'll'8dlonuclldH 

D No addltlolwl 
radlonuclkiM 
pr&Mnt 

to 

to 

to 

to 

to ·-·-·-·-·-·-·-·-·-·--·-·-·-
to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

Contamination Type: Checlc as many as apply. 

D 
D 

Figure 3-2 (Continued) 
Waste Profile Form 

Volume Contamination 

Surface Contamination 

Unit 
(Cilg or Cio1) 

··-·······- ················--·-·-··· 
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,.---------------~ ---~--~---~--------.. 
Section 3 - Wastewa~er Chart.ieteriatica­

For holp In completing this S6Ctlon of ths form, ca/17-4301. 

Identify preMnce of contaminanta 

Aluminum 
Boron 
Cobalt 
Copper 
Vanadium 
Zinc 

I Maximum dally flow when discharge occurs: 

·"-----~-~-~-------------·-------. 

Mini:io'J!'ll Unit 
Analytical method tJ~ ~im·n~ (ppm or "• only) 

-~~ ..... ··-----~---··-·r· --- . ········-- -·- -·--·"' r---....:-r------1 
0 None 0 < S.Oppm .. ·-·-- ·-···- .. tr ..... , .. _ . .. ---- 0 TCLP 0 Total 
0 None 0 < 5.0 ppm iv __ --- --- 0 TCLP 0 Total 
0 None 0 < 1.0ppm to---- 0 TCLP 0 Total 
0 None 0 < 1.0ppm to---- 0 TCLP 0 Total 
0 None 0 < 0.10ppm to---- __ OTCLP OTotal 
0 None 0 < i5.4 ppm _ to 0 TCLP 0 Total 

0 Gal~ns ll 
0 Liters Ave,.ge dally flow wht1n discharge occurs: 

0 Gallons I 
0 Liters . 

I Estimated number of days per year that discharge wiN occur: 

Estimated total volume per year discharged to the Radioactive Uquld Waste Collection System at TA-~ 1: 

For TA-55 UM only. Wastewater will be discharged through one of the following: 

0 Acidline 0 Caustic line 0 Industrial waste line 

~-==========~~~~~~========~ ;;;:::;;; 

Section 4 - Additional Information 
If additional Information Is available on the chemical, physical, or radlolog/c8J characf8r of ths waste not covered on this form, provide it below: 

WASTE GENERATOR CERTIFICATION: Based on fJ"Y kno~e of ths waste and/or chemlcaVpflys/cal_ snalvsis, I certify that the information 
on this form Is correct. 1 understand that this lnformat/oh wil be made available to ~J~g~Jiatory aaenCifis and that there are Significant penalties for 
submitting false information, Including the possibility of fines and imprisonment for lcriowing vloTatlons. 

Signature 

Form 1346 (1/95) 
Figure 3-2 {Continued) 

Waste Profile Form 

Date 
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Notice 

There are Unclassified Controlled Nuclear 
Information (UCNI) Documents included as part of 
this Part 8 Permit Application. 

Document Security Requirements: 
1. Maintain physical control when not in use. 
2. Store in a locked drawer 
3. Prevent unauthorized access or dissemination 

Access: 
Any authorized individual (a person who has a need to 

know the information in connection with the performance of 
official DOE-authorized activities) may have routine access 
to UCNI. 

These documents are not to be released to civilian 
"" population. Violation of the security requirements of UCN I 

may result in a civil penalty of up to $100,000 Criminal 
penalties may also apply under section 223 of the Atomic 
Energy Act. 

For access to these documents contact: 
Ms. Barbara Hoditschek, RCRA Permits Management 

Program Manager 
Mr. Robert S. (Stu) Dinwiddie, LANL Facility Manager 



Document: LANL TA-55 Part B 
Revision No.: ..;:.:;0.~0 ~:'""':"::~--
Date: June 28, 1996 

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. 

4.1 CONTAINER 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. 

4-1 



Document: 
Revision No.: 
Date: 

LANL TA-55 Part B 
0.0 
June 28, 1996 

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. 

4.1.1 Container Storage Areas 1, 2, and 3 

Areas 1, 2, and 3 are used to store containers of hazardous waste, transuranic (TAU) 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 

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 
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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. 

4.1.2 Container Storage Area 4 

Area 4 is used to store containers of hazardous waste, TAU 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. 

4.1.3 Container Storage Area 5 

Area 5 is used to store hazardous waste, TAU mixed waste, and low-level mixed waste solids. 

The container storage area is located in the northeast section of the basement at T A-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. 
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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. 

4.1.4 Container Storage Area 6 

Area 6 is used to store containers of TAU 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 1 0 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. 

4.1.5 Container Storage Area 7 

Area 7 may be used to store containers of hazardous waste, TAU 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 
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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 

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 

1 0 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. 

4.1.6 Container Storage Areas 8 and 9 

Areas 8 and 9 may be used to store containers of TAU 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 6ft 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 1 0-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 1 0 percent of the volume of the potential 
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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. 7 Container Storage Area 1 0 

Area 10 may be used to store containers of TAU mixed waste and low-level mixed waste solids. 

The container storage area is located in T A-55-4-433, as shown on Figure 4-2. The floor of 

TA-55-4-433 is constructed of 1 0-in.-thick concrete and is coated with a chemical- and 

temperature-resistant epoxy primer and epoxy paint. Area 1 0 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 1 0 ft long by 2 ft wide. Area 1 0 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. 

4.1.8 Container Storage Area 11 

Area 11 may be used to store containers of TAU 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 

1 0-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, 
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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. 

4.1.9 Container Storage Pad 

A container storage pad, located outside and northwest of TA-55-4, is used to store containers 

of hazardous waste, TAU 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. 

4.1.1 0 Container Storage Are afT A-55-185 

The container storage area located in TA-55-185 may be used to store containers of hazardous 

waste, TAU mixed waste, and low-level mixed waste solids. TA-55-185 is located west of 
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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 

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. 

4.2 WASTE 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. 

4.2.1 Container 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 4.1.1 0 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. 
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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 TAU 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 

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 
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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. 

4.2.2 Storage 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 T A-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. 

4.2.3 Handling 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. 

4.2.4 Ignitable, 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. TAU mixed waste in Area 6 is stored 
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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 

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. 

4.2.5 Removal 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 
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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. 

4.3 MIXED WASTE STORAGE TANK SYSTEMS [20 N MAC 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., TAU 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. 

4.3.1 Evaporator 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 

installed at its present location in TA-55-4-401 in 1988. The tank system is used to store 
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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). 

4.3.1.1 Design, 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 28 

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 829, 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 

1 0-in.-thick concrete floor with anchor bolts. The 1 0-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," ACI315. The design 

construction and tolerance of the framework around the concrete is in accordance with ACI 347. 

Figures 4-7 through 4-1 0 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. 
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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 the 

vacuum trap are constructed of PYRE~ 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-stru~ support system. The Uni-stru~ 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. 
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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. 

4.3.1.2 Installation, 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. 

4.3.2 Cementation 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 
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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 1 0-in.-thick concrete floor within 

TA-55-4-401. The 1 0-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-strufl> support system. The 

Uni-struf!> 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. 

4.3.2.1 Design, 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 
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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, 

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, 
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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. 

4.3.2.2 Installation. 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 

{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. 
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4.3.3 Secondary 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 60ft long by 75ft wide. The 

containment area can accommodate over 20,000 L of liquids. The entire floor is constructed of 

1 0-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 (ACT) 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.) 
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4.4 WASTE 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 

wastes). 

4.4.1 Hazardous Characteristics of the Waste to be Stored [20 NMAC 4.1, Subpart IX, 
270.160); 20 NMAC 4.1, SubpartV, 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. 
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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. 

4.5 MIXED 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. 

4.5.1 Design, 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. 

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 3ft 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 PYRE~ 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 
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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 

4-23 



Document: LANL TA·SS Part B 
Revision No.: -=:-:0·.:...0 ~~=---
Date: June 28, 1996 

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 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. 

4.5.2 Secondary 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. 

4.6 WASTE 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. 

4.6.1 Hazardous 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 
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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. 

4.6.2 Treatment Effectiveness [20 NMAC 4.1, Subpart IX, 270.23{d)] 

The cementation unit is subject to the TAU 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. 

The treatment process itself is administratively controlled. Certification, packaging, storage, and 

transportation of TAU 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. 

4.6.3 Environmental 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 
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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. 

4.6.3.1 Protection 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 60ft long by 75ft wide. The capacity 

of the containment area is greater than 1 00 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 
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exceeds the annual precipitation. Section 2.2.3 of this permit application provides site-specific 

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 T A-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). 

4.6.3.2 Protection 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 
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National Pollutant Discharge Elimination System-permitted waste water discharge. Map 3 of 

Revision 1.0 of the T A-55 Part A Permit Application shows the locations of these surface waters. 

4.6.3.3 Protection 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. 

4.6.3.4 Protection 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. 
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4.7 RECORDKEEPING 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. 

4.7.1 Operating 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, 264.560), 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 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. 
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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 Ill, Part 262, revised November 1, 1995; 20 NMAC 4.1, Subpart V, 

Part 264, revised November 1, 1995; and 20 N MAC 4.1, Subpart VIII, Part 268, revised 

November 1, 1995. 

4.7.2 Biennial 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 8700-138. The report will cover facility activities during the previous 

calendar year and will include: 

• The EPA identification number, name, and address of the facility 

• 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 
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• 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. 

4.7.3 Additional 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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Table 4-1 

Transuranlc Mixed Waste Stored at Technical Area 55 

Potential Regulatory 
TRUPACT-11 EPA• Potential Hazerdous Limits• 

Content (TRUCON) Hazardous Waste Constituents In the (milligrams per 
Waste Description Codes Waste-Generating Process Description Numbers Waste liter) 

Solidified inorganic process solids LA 114 Inorganic process solids and liquids that may include process residue from 0007 Chromium 5.0 
and liquids• evaporator bottoms and other discardable solutions, process-leached 

solids, ash, filter cakes, metal oxides, and fines, generated as a resuh of 
plutonium (Pu) processing operations that are so~dified in cement. 

Combustible waste LA 116 Combustible solids (e.g., paper, rags, plastic, rubber) and a smal fraction 0004 Arsenic 5.0 
of noncombusti:>les (e.g., metal scrap) generated from Pu processing 0005 Barium 100.0 
activities. 0006 Cadmium 1.0 

0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
F001 Spent halogenated NAd 
F002 solvents 
F003 
F005 

Noncombustible metal waste LA 117 Noncombustible metal waste (e.g., motors, pumps, tools, process 0005 Barium 100.0 
equipment) and glass with a small fraction of combustible waste (e.g., 0006 Cadmium 1.0 
plastics) generated from Pu processing activities. 0008 Lead 5.0 

0009 Mercury 0.2 
0011 Silver 5.0 

Glass waste LA 118 Glass waste (e.g., discarded laboratory glassware, windows, botUes), and 0008 Lead 5.0 
metal with a small fraction of combustibles (e.g., plastics) generated from 0009 Mercury 0.2 
Pu processing activities. 

Leaded glove waste LA 123 Leaded gloves discarded with a small fraction of noncombustible waste 0008 Lead 5.0 
(e.g., motors, tools) generated from Pu processing activities. 

Mixed combustible/ LA 125 Mixtures of combustible and noncombustible waste including paper, rags, 0004 Arsenic 5.0 
noncombustible waste plastic, rubber, leaded glovebox gloves, glass, motors, pumps, tools, and 0005 Barium 100.0 

miscellaneous metal waste. 0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
F002 Spent halogenated NA 

solvents 
-------------------- ---- -

Refer to footnotes at end of table. 
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Table 4-1 (Continued) 

Transuranlc Mixed Waste Stored at Technical Area 55 

Potential Regulatory 
TRUPACT-11 EPA" Pot.ntlal Hazardous Limits~ 

Content (TRUCON) Hazardous Wasta Constituents In tha (milligrams par 
Wasta Description Codas Wasta-Generating Process Description Numbers Wasta lltar) 

Solidified organic process solids LA126 Solidified process solids and liquids which, together with plastic packaging, 0007 Chromium 5.0 
and liquids• result in >5% and normaly S10% 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. 

---~ 

,_ 
------------ ---~-- ----------- ------ - -- ----

• U.S. Environmental Protection Agency. 
• A 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 0, revised Noverrber 1, 1995. 
• At TA-55, these wastes may potentially contain liquids. 
• Not 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 

Potential Hazardous Regulatory 
Potential EPA• Constituents end/or Llmltsb 

Hazardous Waste Characteristics In tha (milligrams par 
Waste Description Waste-Generating Process Description Numbers Waste liter) 

Homogeneous Wastes 

Unused solid reagent chemicals Discarded off-specification unused reagent powders and 0001 lgnitabHity NA0 

crystalline materials. 0002 Corrosivity NA 
0003 Reactivity NA 
0004 Arsenic 5.0 
0005 Barium 100.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0011 Silver 5.0 

All P- or U-listed waste NA 
codes 

Heterogeneous Wastes 

Contaminated bulk lead shielding and scrap Radiation shielding in laser applications and materials from 0006 Cadmium 1.0 
demolition and decommissioning of research laboratories 0007 Chromium 5.0 
containing metal fittings, piping, and tools with Uranium-238 0008 Lead 5.0 
contamination and/or heavy metal materials. 

Discarded bricks Lead bricks from radiation shielding and debris from 0006 Cadmium 1.0 
_decontamination and decommissioning projects. 0008 Lead 5.0 

---------- -

Refer to footnotes at end of table. 
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Table 4-2 (Continued) 

Low-Level Solid Mixed Waste Stored at Technical Area 55 

Potendal Hazardous Regulatory 
Polandal EPA" Consdluenls and/or Llmllsb 

Hazardous Wasta Charec:t8rlsdcs In the (milligrams par 
Wast8 Daserlpdon Wasla·Ganaradng Process Description Numbers Wast8 Iller) 

Organic-contaminated noncombustible solids Absorbed oDs, laboratory debris, and discarded equipment. 0004 Arsenic 5.0 
0005 Barium 100.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0027 1 ,4-Dichlorobenzene 7.5 
0030 2,4-Dinitrotoluene 0.13 
0032 Hexachlorobenzene 0.13 
0033 Hexachlorobutadiene 0.5 
0034 Hexachloroethane 3.0 
0042 2,4,6-Triehlorophenol 2.0 
F001 1,1, 1-Trichloroethane, NA 

Trichloroethylene 
F002 Cholobenzene, NA 

Methylene chloride, 
Trichloroethylene, 
Tetrachloroethylene 

F004 Cresol, NA 
Nitrobenzene 

F005 Toluene, NA 
Methyl ethyl ketone, 
Benzene 

Mercury waste Free elemental mercury, mercuric CO!ll>Ounds, gels containing 0009 Mercury 0.2 
mercuric co111>0unds, old thermometers, hygrometers, vacuum U151 Mercury NA 
tubes, fluorescent light bulbs, and other instruments and 
equipment containing unrecoverable mercury. 

Batteries Discarded battery cores (with potential residual liquid), including 0001 lgnitability NA 
lead-acid, rechargeable nickel-cadmium, and mercury. 0002 Corrosivity NA 

0003 Reactivity NA 
0004 Arsenic 5.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 

--- -- --- - ~---- ------·· ----·-- --- -- ----- -

Refer to footnotes at end of table. 2 
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Table 4-2 (Continued) 

Low-Level Solid Mixed Waste Stored at Technical Area 55 

• U.S. Environmental Protection Agency. 
b A 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 Noverrber 1, 1995. 
• Not applicable: Refers to the absence of regulatory limits for ignitable, corrosive, and reactive characteristic wastes and F-, P-, and U-listed wastes. 
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Table 4-3 

Solid Hazardous Waste Stored at Technical Area 55 

' 
Regulatory 

Potential Hazardous Umits0 

Potential EPAb Constituents and/or (milligrams 
Waste Description• Waste-Generating Process Description• Hazardous Waste Numbers Characteristics in the Waste per liter) 

Contaminated solid wastes Machining operations, chemistry research, 0001 lgnitability NAd 
i 

decontamination and decommissioning 0003 Reactivity NA 
projects, metal finishing operations, and 0004 Arsenic 5.0 
general maintenance operations. 0005 Barium 100.0 

0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0018 Benzene 0.5 
0022 Chloroform 6.0 
0030 2,4-0initrotoluene 0.13 
0032 Hexachlorobenzene 0.13 
0033 Hexachlorobutadiene 0.5 
0034 Hexachloroethane 3.0 
0036 Nitrobenzene 2.0 i 

0039 Tetrachloroethylene 0.7 I 

0040 Trichloroethylene 0.5 
0042 2,4,6-T richlorophenol 2.0 
F001 1, 1,1-Trichloroethane, Carbon tetrachloride NA 
F002 1, 1,1-Trichloroethane NA 
F003 Acetone, Methanol NA 
F005 Toluene, Benzene NA I 

Paint and paint-related wastes Painting and finishing operations, and genaral 0001 lgnitability NA 
I 

facility maintenance. 0005 Barium 100.0 
0006 Cadmium 1.0 ! 

0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0011 Silver 5.0 
F003 Xylene NA 
F005 Toluene NA 

Refer to footnotes at end of table. 
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Table 4-3 (Continued) 

Solid Hazardous Waste Stored at Technical Area 55 

Potential Hazardous 
Potential EPAb Constituents and/or 

Waste Description• Waste-Generating Process Description• Hazardous Waste Numbers Characteristics in the Waste 

Solid metals and metallic Machining and cutting operations; synthesis 0001 lgnitability 
compounds reactions; solder from electronic D003 Reactivity 

manufacturing, repair, and brazing operations; D004 Arsenic 
and grinding operations. D005 Barium 

D006 Cadmium 
D007 Chromium 
D008 Lead 
D009 Mercury 
D010 Selenium 
D011 Silver 

Mercury wastes Lamp replacement, laboratory operations, D009 Mercury 
mercury spill clean-up, and equipment U151 Mercury 
cleaning and maintenance. 

Used batteries Equipment maintenance. D002 Corrosivity 
D006 Cadmium 
D007 Chromium 
D008 Lead 
0009 Mercury 
D011 Silver 

Unused/off-specification Laboratory research and spill residues. D001 lgnitability 
commercial chemical products D003 Reactivity 

D004 through D043 Toxicity characteristic leaching procedure wastes 
All P- and U-listed waste codes Discarded commercial chemical products and 

off-specification species 

• Denotes information from the Los Alamos National Laboratory Chemical Science and Technology Division Waste Profile Form database. 
b U.S. Environmental Protection Agency. 

Regulatory 
Umits" 

(milligrams 
per liter) 

NA 
NA 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

0.2 
NA 

NA 
1.0 
5.0 
5.0 
0.2 
5.0 

NA 
NA 
_c 

NA 

- ---

c A 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. 

d Not 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 

Regulatory 
Potential EPA" Potential Hazardous Llmltsb 

Hazardous Waste Constituents and/or (milligrams 
Wasta Description Waste-Generating Process Description Numbers Characteristics In the Wasta par liter) 

Spent solvents and contaminated Extraction operations, bench-scale experimental inorganic 0001 lgnitability NA0 

solvent mixtures chemistry, environmental analysis, and radiochemistry. 0002 Corrosivity NA 
0004 Arsenic 5.0 
0005 Barium 100.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0018 Benzene 0.5 
0019 Carbon tetrachloride 0.5 
0021 Chlorobenzene 100.0 
0022 Chloroform 6.0 
0027 1,4-Dichlorobenzene 7.5 
0028 1,2-Dichloroethane 0.5 
0030 2,4-Dinitrotoluene 0.13 
0032 Hexachlorobenzene 0.13 
0033 Hexachlorobutadiene 0.5 
0034 Hexachloroethane 3.0 
0036 Nitrobenzene 2.0 
0042 2,4,6-Trichlorophenol 2.0 
0043 Vinyl chloride 0.2 
F001 Tetrachloroethylene, Trichloroethylene, NA 

Methylene chloride, 1,1,1-Trichloroethane, 
Carbon tetrachloride, Chlorinated fluorocarbons 

F002 Tetrachloroethylene, Trichloroethylene, 1,1,1-Trichloroethane, NA 
1,1,2-Trichloro-1,2,2-trifluoroethane 

F003 Xylene, Acetone, Ethyl acetate, Ethyl ether, Methyl isobutyl NA 
ketone, n-Butyl alcohol, Methanol 

F005 Toluene, Methyl ethyl ketone, Carbon disulfide, lsobutanol, NA 
Pyridine, Benzene 

Corrosive liquid wastes Radiochemistry research, plutonium-processing operations, 0001 lg nitability NA I 

and analy1ical chemistry. 0002 Corrosivity NA 
0007 Chromium 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0036 Nitrobenzene 2.0 

Refer to footnotes at end of table. 
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Table 4-4 (Continued) 

Low-Level Liquid Mixed Waste Stored at Technical Area 55 

Regulatory 
Polanllal EPA• Polanllal Hazardous Limits~ 

Hazardous Wasta Constituents and/or (milligrams 
Waste Description Wasta-Generating Process Description Numbers Chareclarlsllcs In the Waste per lltar) 

Nonaqueous, noncorrosive liquids Metal polishing operations, and radiochemistry research. 0001 lgnitability NA 
contaminated with heavy metals 0004 Arsenic 5.0 

0005 Barium 100.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 

Oil wastes Equipment maintenance operations. 0004 Arsenic 5.0 
0005 Barium 100.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0028 1,2-Dichloroethane 0.5 
F001 Tetrachloroethylene, Trichloroethylene, NA 

Methylene chloride, 1,1,1-Trichloroethane, 
Carbon tetrachloride, Chlorinated fluorocarbons, 

F002 Tetrachloroethylene, Trichloroethylene, 1,1,1-Trichloroethane, NA 
1,1 ,2-Trichloro-1,2,2-trifluoroethane 

F003 Xylene, Acetone, Ethyl acetate, Ethyl ether, Methyl isobutyl NA 
ketone, n-Butyl alcohol, Methanol 

F005 Toluene, Methyl ethyl ketone, Carbon disulfide, lsobutanol, NA 
Pyridine, Benzene 

Unused liquid reagent chemicals Discarded off-specification unused liquid reagent chemicals. 0001 lgnitability NA 
0002 Corrosivity NA 

All P- and U-listed Discarded commercial chemical products and NA 
waste codes oft-specification species 

I 

Photographic processing and Photographic film processing and photocopying operations. 0001 lgnitability NA 
photocopier wastes 0002 Corrosivity NA 

0007 Chromium 5.0 
0008 Lead 5.0 
0011 Silver 5.0 

Refer to footnotes at end of table. 2 
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Low-Level Liquid Mixed Waste Stored at Technical Area 55 

• U.S. Environmental Protection Agency. 
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b A waste exhibits the characteristic of toxicity if the extract from a representative S8f1llle of the waste contains any of the contaminants listed (0004-0043) 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 Novent>er 1, 1995. 

• Not applicable: Refers to the absence of regulatory Umits for ignitable and corrosive characteristic wastes and F-, P-, and U-Usted wastes. 
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Liquid Hazardous Waste Stored at Technical Area 55 

Regulatory 
Potential Hazardous Umits0 

Waste-Generating Potential EPAb Constituents and/or (milligrams 
Waste Description• Process Description• Hazardous Waste Numbers Characteristics in the Waste per liter) 

Spent solvents and Research and development activities; laser 0001 lgnitability NAd 
contaminated solvent mixtures research; organic and inorganic chemistry 0002 Corrosivity NA 

research (e.g., solvent extractions, liquid 0003 Reactivity NA 
chromatography solvents, polymer 0004 Arsenic 5.0 
synthesis, and distillations); cleaning; and 0005 Barium 100.0 
degreasing operations. 0007 Chromium 5.0 

0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0018 Benzene 0.5 
0019 Carbon tetrachloride 0.5 
0021 Chlorobenzene 100.0 
0022 Chloroform 6.0 
0028 1 ,2-0ichloroethane 0.5 
0030 2,4-0initrotoluene 0.13 
0032 Hexachlorobenzene 0.13 
0035 Methyl ethyl ketone 200.0 
0036 Nitrobenzene 2.0 
0038 Pyridine 5.0 i 

I 
0040 Trichloroethylene 0.5 

I 0043 Vinyl chloride 0.2 
F001 Tetrachloroethylene, Trichloroethylene, Methylene chloride, NA 

1,1, 1-Trichloroethane, Carbon tetrachloride, 
Chlorofluorocarbons 

F002 Tetrachloroethylene, Trichloroethylene, 1,1, 1-Trichloroethane, NA 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

F003 Xylene, Acetone, Ethyl acetate, Ethyl ether, Methanol, Methyl NA 
isobutyl ketone, n-Butyl alcohol 

F005 Toluene, Methyl ethyl ketone, Carbon disulfide, lsobutanol, NA 
Pyridine, Benzene 

------------ ---------- --------- --

Refer to footnotes at end of table. 
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Table 4-5 (Continued) 

Liquid Hazardous Waste Stored at Technical Area 55 

Regulatory 
Potential Hazardous Umita" 

Waste-Generating Potential EPAb Constituents and/or (milligrams 
Waste Description• Process Description• Hazardous Waste Numbers Characteristics In the Waste per liter) 

Paint and paint-related wastes Painting and finishing operations, and 0001 lgnitability NA 
general facility maintenance. 0005 Barium 100.0 

0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0011 Silver 5.0 
F003 Xylene NA 
F005 Toluene NA 

Photographic processing and Photographic film processing and 0001 lgnitability NA 
photocopier wastes photocopying operations. 0002 Corrosivity NA 

0007 Chromium 5.0 
0008 Lead 5.0 
0011 Silver 5.0 

Corrosive liquid wastes Analytical research and operations, 0001 lgnitability NA 
electroetching, and electropolishing. 0002 Corrosivity NA 

0004 Arsenic 5.0 
0005 Barium 100.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0038 Pyridine 5.0 
F002 Tetrachloroethylene, Methylene chloride, Trichloroethylene, NA 

1,1,1-Trichloroethane, Chlorobenzene, 1,1,2-Trichloro-
1,2,2-trifluoroethane, Ortho-dichlorobenzene, 
Trichlorofluoromethane, 1,1,2-Trichloroethane 

F003 Methanol NA 
F005 Toluene, Methyl ethyl ketone, Carbon disulfide, lsobutanol, NA 

Pyridine, Benzene, 2-Ethoxyethanol, 2-Nitropropane 

Refer to footnotes at end of table. 2 
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Table 4-5 (Continued) 

Liquid Hazardous Waste Stored at Technical Area 55 

Regulatory 
Potential Hazardous Umits• 

Waste-Generating Potential EPAb Constituents and/or (milligrams 
Waste Description• Process Description• Hazardous Waste Numbers Characteristics in the Waste per liter) 

Contaminated noncorrosive, Vacuum pump maintenance, spectrometric 0001 lgnitability NA 
aqueous and nonaqueous operations, equipment cleaning and 0003 Reactivity NA 
solutions and sludges, maintenance, synthesis reactions, analytical 0004 Arsenic 5.0 
including oils operations, metal polishing operations, and 0005 Barium 100.0 

vehicle maintenance. 0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0018 Benzene 0.5 
0038 Pyridine 5.0 
0040 Trichloroethylene 0.5 
F002 Tetrachloroethylene, Methylene chloride, Trichloroethylene, NA 

1, 1, 1-Trichloroethane, Chlorobenzene, 1, 1,2-Trichloro-
1 ,2,2-trifluoroethane, Ortho-dichlorobenzene, 
T richlorofluoromethane, 1, 1 ,2-Trichloroethane 

F003 Xylene, Acetone, Ethyl acetate, Ethyl benzene, Ethyl ether, NA 
Methanol, Methyl isobutyl ketone, n-Butyl alcohol, 
Cyclohexanone 

F005 Toluene, Methyl ethyl ketone, Carbon disulfide, lsobutanol, NA 
Pyridine, Benzene, 2-Ethoxyethanol, 2-Nitropropane 

Battery fluids Equipment maintenance. 0002 Corrosivity NA 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0011 Silver 5.0 

-------- ... ---

Refer to footnotes at end of table. 3 
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Table 4-5 (Continued) 

Liquid Hazardous Waste Stored at Technical Area 55 

Potential Hazardous 
Waste-Generating Potential EPAb Constituents and/or 

Waste Description• Process Description• Hazardous Waste Numbers Characteristics in the Waste 

Unused/off-specification laboratory research and spills residues. D001 lgnitability 
commercial chemical products 0002 Corrosivity 

D003 Reactivity 
D004 through D043 Toxicity characteristic leaching procedure wastes 

All P- and U-listed waste codes Discarded commercial chemical products and 
off-specification species 

• Denotes information from the Los Alamos National Laboratory Chemical Science and Technology Division Waste Profile Form database. 
b U.S. Environmental Protection Agency. 

----

Regulatory 
Umits• 

(milligrams 
I per liter) 

NA 
NA 

I NA 
_c 

NA 

- '--- --

• A 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, Part261, Subpart D, revised November 1, 1995. 

d Not 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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Wasta Description 

Solidified inorganic process solids and 
liquids• 

Solidified organic process solids and 
liquids• 

• U.S. Environmental Protection Agency. 

Table 4-6 

Transuranlc Mixed Waste Characterized for Treatment In the Cementation Unit 
at Technical Area 55 

TRUPACT-11 Potential 
Content EPA" 

(TRUCON) Hazardous Wasta 
Codas Wasta-Generating Process Description Numbers 

LA 114 Inorganic process solids and liquids lhat may include process residue from 0007 
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 soHdified in cement. 

LA126 Solidified process solids and liquids which, together wilh plastic packaging, 0007 
result in >5% and norrnaly S10% organics. These process solids may 
include process residue from evaporator bottoms and olher discardable 
solutions, process-leached solids, ash, filter cakes, metal oxides, and fines, 
generated as a result of Pu processing operations lhat are solidified in 
cement. 

-------

Document: LANL TA-55 Part B 
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I 

Regulatory 
Potential Hazardous Umltsb 
Constituents In the (milligrams par 

Wasta liter) 

Chromium 5.0 

Chromium 5.0 

b A solid waste exhibits the characteristic of toxicity if the extract from a representative sample of lhe waste contains any of the contaminants listed at a concentration equal to or greater than lhe respective value given in the 
New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, 261, Subpart D, revised November 1, 1995. 

• At TA-55, these wastes may potentially contain liquids. 
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Index to Selected Buildings/Structures 
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PARKING 
AREA 

Index to Selected Buildings/Structures at Technical Area 55 
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761157\TA-55 PT-B A26 

Structure# Description 

1 
2 
3 
4 
5 
6 
7 
8 

28 
39 
41 
42 
114 
185 

Administration Building 
Support Office Building 
Support Building 
Plutonium Building 
Warehouse 
Utility Building 
Calcium Building 
Generator Building 
Nuclear Materials Building 
Educational Support Center 
Nuclear Materials Storage 
Process Support Building 
Office Building 
Drum Storage Building 
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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 28 

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 829, 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 83.0-41 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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REGISTERED PROFESSIONAL ENGINEER 
WRITTEN ASSESSMENT/CERTIFICATION 

(Continued) 

1 0-inch-thick concrete floor with anchor bolts. The 1 0-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 glove box 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 glove box 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 
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(Continued) 

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 

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-ROO, 

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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1.0 INTRODUCTION 

LANL TA-55 Part B 
0.0 
June 28, 1996 

This Part 8 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 8 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, 1991 a) 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 8 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 (TAU) 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 TAU 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, TAU 
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 TAU 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. 
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• TA-55-4, Area 10, a container storage area that may be used for TRU mixed waste and 
low-level mixed waste in T A-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. 

• A container storage pad outside near T A-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 Reference• 

20 NMAC 4.1, 
Subpart IX 

270.10(a) 

270.1 O(g)(1) 

270.11 (a) 

270.11 (d) 

270.13 

270.13(a) 

270.13(b) 

270.13(c) 

270.13(d) 

270.13(e) 

270.13(f) 

270.13(g) 

270.13(h) 

270.13(i) 

270.13(j) 

270.13(k) 

270.13(1) 

270.13(m) 

270.14(b)(1) 

270.14(b)(2) 

270.14(b)(3) 

20 NMAC 4.1, 
Subpart V 

264.13(a) 

264.13(b) 

Refer to footnotes at end of table. 

Description of Requirement 

Permit application 

Updating permit applications 

Signatories 

Certification 

Contents of Part A permit 
application 

Activities conducted 

Name, mailing address, and 
location 

Principal standard industrial 
classification (SIC) codes 

Operator information 

Owner information 

Whether located on Indian 
lands 

New or existing facility 

Scale drawing and 
photographs 

Description of waste 
processes 

Specification and quantity of 
hazardous wastes 

List of permits and 
construction approvals 

Topographic maps 

Description of nature of 
business 

General facility description 

Chemical and physical analyses 

Waste analysis plan 
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Location in this 
Permit Application 

1.0 

1.0 

12.0 

12.0 

Technical Area (TA) 55 Part Ab 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

TA-55 Part A 

2.1 

3.0 

3.0 



Table 1·1 {Continued) 

Regulatory References and 
Corresponding Pennlt Application Location 

Regulatory Reference• 

20 NMAC 4.1, 
Subpart IX 

270.14(b)(4} 

270.14(b)(5} 

270.14{b)(7} 

270.14(b)(8} 

20 NMAC 4.1, 
Subpart V 

264.13(b)(1} 

264.13(b)(2} 

264.13(b)(3} 

264.13(b)(4} 

264.13(b)(5} 

264.14 

264.15(b} 

264.174 

264.195 

264.602 

264 Subpart D 

264.51 

264.52 

264.53 

264.54 

264.55 

264.56 

264 Subpart C 

264.31 

264.32 

264.33 

264.34 

Refer to footnotes at end of table. 

Description of Requirement 

Parameters and rationale 

Test methods 

Sampling methods 

Frequency of analyses 

Waste analysis information for 
off-site facilities 

Security procedures and 
equipment 

General inspection requirements 

Inspection requirements for 
container storage areas 

Inspection requirements for 
storage tanks 

Inspection requirements for 
miscellaneous units 

Contingency plan 

Contingency plan design and 
implementation 

Contingency plan content 

Contingency plan copies 

Contingency plan amendment 

Emergency coordinator 

Emergency procedures 

Preparedness and prevention 

Design and operation of facility 

Required equipment 

Testing and maintenance of 
equipment 

Communications/alarm system 
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Location in this 
Permit Application 

3.0 

3.0 

3.0 

3.0 

3.0 

5.1 

6.1 

6.2 and 6.5 

6.3 

6.4 

7.0 

7.0 and 7.4 

7.0 

7.2 

7.14 

7.2.2 

7.3-7.12 

5.2 

5.0 

5.2.1 and 5.3 

5.2.2 

5.2.1 and 7.3 



Table 1-1 (Continued) 

Regulatory References and 
Corresponding Pennlt Application Location 

Regulatory Reference• 

20 NMAC 4.1, 
Subpart IX 

270.14(b}(9) 

270.14(b}(10) 

270.14(b}( 11 }(i) & 
(ii) 

270.14(b}(11 }(iii) 

270.14(b}(12) 

270.14(b}(13) 

20 NMAC 4.1, 
Subpart V 

264.35 

264.37 

264.17 

264.18(a) 

264.18(b) 

264.16 

264 Subpart G 

264.111 

264.112(a)&(b) 

264.112(c) 

264.112(d) 

264.112(e) 

264.113 

264.114 

264.115 

264.117 

264.120 

264.178 

264.197 

264.603 

Refer to footnotes at end of table. 

Description of Requirement 

Required aisle space 

Arrangements with local 
authorities 

Prevention of accidental ignition 
or reaction 

Traffic pattern, volume, and 
controls 

Seismic standard 

Floodplain standard 

Personnel training 

Closure and post-closure plans 

Closure performance standard 

Written content of closure plan 

Amendment of closure plan 

Notification of partial and final 
closure 

Removal of wastes and 
decontamination/dismantling of 
equipment 

Time allowed for closure 

Disposal/decontamination 

Certification of closure 

Post-closure care and use of 
property 

Certification of post-closure 

Closure of container storage 
areas 

Closure of tank systems 

Closure of miscellaneous units 
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Location in this 
Permit Application 

5.2.4 

5.2.5 and 7.2 

5.4 

2.3 

2.2.1 

2.2.2 

8.0 

9.0 

9.1.1 

9.2-9.5 

9.1.4 

9.1.2 

9.2-9.4 

9.1.3 

9.2-9.4 

9.1.6 

9.1.10 

9.1.10 

9.2 

9.3 

9.4 



Table 1·1 (Continued) 

Regulatory References and 
Corresponding Pennlt Application Location 

Regulatory Reference• 

20 NMAC 4.1, 
Subpart IX 

270.14(b){19){i){vi) 
(vii) & (x) 

270.14(b){19){ii) 

270.14(b){19){iii) 

270.14(b)(19)(iv) 

270.14(b){19){v) 

270.14(b){19){viii) 

270.14(b){19)(ix) 

270.14(b){19){xi) 

270. 14(b){ 19){xii) 

270.14(b){20) 

270.14(c) 

270.14(d){1) 

270.14(d){1)(i) 

270.14(d){1 ){ii) 

270.14(d){1 ){iii) 

270.14(d){1 ){iv) 

270.14(d){1 ){v) 

270.15 

270.15(a) 

270.15(b) 

270.15(c) 

270.15(d) 

270.16 

270.16(a) 

20 NMAC 4.1 I 

Subpart V 

264.18(b) 

264.14(b) 

264.90(a) 

264 Subpart I 

264.175 

264.175(c) 

264.176 

264.177 

264 Subpart J 

264.191 
264.192 

Refer to footnotes at end of table. 

Description of Requirement 

Topographic maps 

1 00-year floodplain 

Surface waters 

Land use 

Wind rose 

Access control 

Wells 

Drainage barriers 

Location of operational units 

Other federal laws 

Ground-water monitoring 

Requirements for solid waste 
management units (SWMU) 

Location of SWMUs on 
topographic map 

Types of SWMUs 

Structural description of SWMUs 

Dates of operation 

Waste types managed at 
SWMUs 

Containers 

Containment system 

No free liquids 

Ignitable or reactive wastes 

Incompatible wastes 

Tank systems 

Written assessment and 
certification 
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Location in this 
Permit Application 

2.1.2 

2.2.2 

2.1.3 

2.1.5 

2.1.4 

5.1 

2.1.3 

5.3 

2.1 

11.0 

2.2.5 

10.0 

Figure 10-1 

10.1 

10.1 

10.1 

10.1 

4.1 and 4.2.1 

4.1, 4.3.3, and 4.5.2 

4.1 .1 - 4.1 .1 0 

4.2.4 and 5.4 

4.2.4 and 5.4 

4.3 

4.3.1.2, 4.3.2.2, and 
Attachments 4-2 and 4-3 



Table 1·1 {Continued} 

Regulatory References and 
Corresponding Permit Application Location 

Regulatory Reference• 

20 NMAC 4.1, 
Subpart IX 

270.16{b) 

270.16{c) 

270.16{d) 

270.16{e) 

270.16{f) 

270.16{g) 

270.16{i) 

270.160) 

270.23 

270.23{a){1) & {2) 

270.23{b) 

270.23{c) 

270.23{d) 

20 NMAC 4.1, 
Subpart V 

264.191 
264.192 

264.192 

264.192 

264.193 

264.194 

264.198 
264.199 

264 Subpart X 

264.601 

264.601 

264.602 

Description of Requirement 

Capacity/dimensions 

Systems and controls 

Piping and process flow 

External corrosion protection 

Installation 

Secondary containment 
system 

Spill prevention 

Ignitable, reactive, or 
incompatible wastes 

Miscellaneous units 

Detailed unit description 

Hydrologic, geologic, and 
meteorologic assessments 

Potential exposure pathways 

Demonstration of treatment 
effectiveness 

Monitoring, analysis, 
inspection, response, 
reporting, and corrective action 

Document: LANL TA·55 Part B 
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Location in this 
Permit Application 

4.3.1 and 4.3.2 

4.3.1 and 4.3.2 

4.3.1 and 4.3.2 

4.3.1.1 and 4.3.2.1 

4.3.1.2 and 4.3.2.2 

4.3.3 

4.3.1.1 and 4.3.2.1 

4.4.1 and 5.4 

4.5 

4.5.1 

4.6.3 

4.6.3 

4.6.2 and Attachment 4-6 

4.6.3 

• 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 {1995). 20 NMAC 4.1, 
Subparts V and IX, contain equivalent regulations to 40 CFR Parts 264 and 270, respectively. 

b The 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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WASTE ANALYSIS PLAN FOR HAZARDOUS AND 
MIXED WASTE STORAGE AND TREATMENT 

AT TECHNICAL AREA 55 
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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)(1 0), revised 
November 1, 1995]. 

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 (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 
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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 

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 T A-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 T A-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. 

2-2 



Document: LANL TA-55 Part 8 
Revision No.: ~0 . .:..0 __,..,,..--,....,....,...--
Date: June 28, 1996 

Units that are permitted for hazardous waste storage and treatment include the following: 

• Container storage areas and treatment/storage tanks at T A-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 {TAU) 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, 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 T A-53. 

• A mixed waste treatment unit {waste solidification/cementation) at T A-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. 
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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 348 in the south wing of TA-50-1. TA-50-1-348 is a high bay that can 

accommodate equipment of all sizes, including heavy equipment. T A-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. 

2.1.1 TA-55 Waste Management Units 

T A-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 8 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 

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: 
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Unlt(s) Waste Types Stored 

Areas 1 through 5 Hazardous waste, TAU mixed waste, and low-level 
mixed waste 

Area 6 TAU mixed waste 

Area 7 Hazardous waste, TAU mixed waste, and low-level 
mixed waste 

Areas 8, 9, and 10 TAU mixed waste and low-level mixed waste 

Area 11 TAU mixed waste 

A container storage pad, located outside and west of TA-55-4 (Figure 2-3), is used to store 

hazardous waste, TAU 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, TAU 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 TAU 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 TAU mixed waste. 

2.1.2 Topographic 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 

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 theTA-55 Part A permit 
application. 

• A LANL-wide 1 00-year floodplain map is provided on page 36 of the report included as 
Appendix A. 
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• Surface waters, including intermittent streams, are shown on Map 3 of Revision 1.0 of 
theTA-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 T A-55 are shown on Map 2 of Revision 1 .0 of the T A-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 theTA-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 1 0 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 

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(1), 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. 
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2.1.3 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 

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 theTA-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 

Calion de Valle and in Guaje, Los Alamos, Pajarito, and Water Canyons (Purtymun, 1975}. The 

flow volume from the spring$ 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. 
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2.1.4 Wind Rose [20 NMAC 4.1, Subpart IX, 270.14(b)(19}(v)] 

LANL TA-55 Part B 
0.0 
June 28, 1996 

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 

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 36ft 

(11 meters [m]) at four stations: TA-6; TA-49; TA-53; and TA-54/White Rock. The wind direction 

at 300ft (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). 
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2.1.5 Land Use [20 NMAC 4.1, Subpart IX, 270.14(b)(19)(iv)] 

LANL TA-55 Part B 
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June 28, 1996 

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 pinon 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)] 

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. 

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). 

2.2.2 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), revised November 1, 1995, the 

hazardous and mixed waste units addressed in this permit application are not located within the 

1 00-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. 
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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. 

2.2.3 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 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 learns (SM) and clay learns 

{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 {USGS) 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 (em) thick. The subsoil is a brown to reddish brown CL and clay (CH) 

approximately 40 em thick. The substratum, approximately 10 em thick, is a light brown, very tine 

SM (Figure 2-7). Permeability rates range from 1.5 to 5.0 em 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 em per em {em/em), 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 
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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 em thick. The subsoil is a reddish brown CL or CH, 

approximately 15 em thick. The substratum is a light brown silt ML, about 5 em 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 em/em, 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). 

2.2.4 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 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 
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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 Espanola basin of the Rio Grande rift, 

a major tectonic feature of the western United States. The eastern margin of the Espanola 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 Espanola 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 ~argins of and underlying the Espanola 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 2-9). Earliest sediments deposited 

in the Espanola basin are those of the Tertiary Abiquiu, Picuris, and Los Pinos 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-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 
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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. 

2.2.4.2.1 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 2-11). 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 Espanola 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 Espanola 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 Espanola 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 
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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 

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 
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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 Espanola 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 

faults. However, the overlying Bandelier Tuff is not obviously displaced by these buried faults. 
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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 1 o-2 em per second (cm/s} for sand to 104 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 
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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 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. 
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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 1 0 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 1 0 ft 

ranges from about 4 to 1 0 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. 

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 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). 
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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. 

2.3.2 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, 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. 

2.3.3 Routes 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 TAU mixed wastes currently inventoried at other sites within DOE), in the 

future, nuclear material and/or TAU mixed waste may be accepted from off site. 

2.3.4 Traffic Volumes 

According to a 1991 traffic study, the peak traffic periods are between 7:15 and 8:15a.m., 12:20 

and 1:20 p.m., and 4:25 and 5:25p.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, 
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the data presented in the study should reflect the existing traffic conditions in the T A-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 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. 

2.3.5 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 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. 

2.3.6 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 were constructed with a 1 0-in.-thick base overlain 

with a 5-in.-thick asphaltic concrete surface. They were designed and built in conformance with 
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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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Figure 2-10 
Physiographic Features of the Jemez Mountains 
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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. 
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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) transuranlc (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 0, 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 1 00 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 

TAU waste component (see definition). 

TRUPACT-11 Content (TRUCON) Code- A waste identification system developed by DOE to 

provide a consistent waste description for TAU and TAU mixed waste generated throughout all 

of DOE's facilities. These codes are intended to assist DOE in establishing the characteristics 

of TAU and TAU mixed waste to be certified for transportation to the Waste Isolation Pilot Plant. 
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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 1 00 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 4.1•, 

Subparts V, VIII, and IX Description of Requirement 

264.13(a)(1) Analysis information adequate to meet 
20 NMAC 4.1, Subparts V and VIII, revised 
November 1, 1995, storage requirements 

264.13(a)(2) Waste analysis data 

264.13(a)(3) Repeat analysis 

264.13(a)(4) Inspection and analysis after each 
movement of hazardous waste received 
from off-site 

264.13(b) Written waste analysis plan 

264.13(b)(1) Parameters and rationale for selection 

264.13(b)(2) Test methods 

264.13(b)(3) Representative sample collection method 

264.13(b)(4) Frequency for review or repeat of initial 
analysis 

264.13(b)(5) Waste analysis information agreed upon for 
waste sent to off-site facilities 

264.13(b)(6) Additional waste analysis requirements 

264.13(b)(7) Surface impoundments exempted under 
20 NMAC 4.1, Subpart VIII, 268.4(a), 
revised November 1 , 1995 

264.13(c) Inspection and analysis procedures for 
off-site facilities 

264.13(c)( 1) Procedures for identification of each 
movement of waste at off-site facilities 

Refer to footnote at end of table. 3-vi 

Location In the Waste 
Analysis Plan 

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 

3.2.3.2, 3.3.3.1' 3.4.3.1' 
and 3.5.3.1 

3.2.3.1' 3.2.4, 3.3.4, 
3.4.4, 3.5.3.1, and 3.5.4 

Not applicable (NA) 

Entire plan 

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 

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 

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 

3.2.3.1' 3.4.3.2, 3.5.3.1' 
3.5.3.2, and 3.5.4 

3.2.3.1' 3.2.3.2, 3.3.3.1' 
3.4.3.1, 3.5.3.1, and 

Figure 3-2 

3.1.5 

NA 

NA 

NA 
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LIST OF REGULATORY REFERENCES AND 
CORRESPONDING WASTE ANALYSIS PLAN LOCATION 

(Continued) 

Regulatory Reference 
20 NMAC 4.1•, Location In the Waste 

Subparts V, VIII, and IX Description of Requirement Analysis Plan 

264.13(c)(2) Sampling method for the waste to be NA 
identified at off-site facilities 

264.13(c)(3) For off-site landfills: procedures to NA 
determine whether a biodegradable sorbent 
has been added to containers 

268.7(a) Determination of whether waste is restricted 3.1.5.3 
from land disposal 

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 3.1.5.3 
the waste having concentration-based 
treatment standards specified in 20 NMAC 
4.1, Subpart VIII, 268.41, revised 
November 1 , 1995 

268.7(b)(2) Testing of treatment residues pursuant to NA 
20 NMAC 4.1, Subpart VIII, 268.32, revised 
November 1 , 1995 

268.7(b)(3) Testing of treatment residues of waste with 3.1.5.3 
concentration-based treatment standards 
specified in 20 NMAC 4.1 ,·Subpart VIII, 
268.43, revised November 1, 1995 

268.7(b)(4) Notice requirements 3.1.5.3 and Figure 3-1 

268.7(b)(5) Certification of compliance with 20 NMAC 3.1.5.3 
4.1, Subpart VIII, revised November 1, 1995 

268.7(b)(6) Notice and certification requirements for 3.1.5.3 
treatment facilities that ship treatment 
residues to a different treatment, storage, or 
disposal facility 

268.7(b)(7) Notice requirement for recycling facilities NA 
using materials in a manner constituting 
disposal 

268.7(c)(1) Record-keeping requirements for land NA 
disposal facilities 

268.7(c)(2) Testing requirements for land disposal NA 
facilities 

Refer to footnote at end of table. 3-vii 
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LIST OF REGULATORY REFERENCES AND 
CORRESPONDING WASTE ANALYSIS PLAN LOCATION 

{Continued) 

Regulatory Reference 
20 NMAC 4.1•, 

Subparts V, VIII, and IX Description of Requirement 

268.7(d)(1) Notification requirements for excluded 
debris (i.e., pursuant to 20 NMAC 4.1, 
Subpart II, 261.3, revised November 1, 
1995) 

268.7(d)(2) Updated notification requirements for debris 

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 

270.14(b)(2) Chemical and physical analyses 

270.14(b)(3) Waste analysis plan 

Location In the Waste 
Analysis Plan 

NA 

NA 

NA 

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 

Entire plan 

a New 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 26Q-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 (LOR) 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 LOR requirements). Sections 3.2, 3.3, 3.4, and 3.5 address specific waste 

analysis requirements for TAU mixed waste storage, TAU mixed waste treatment, low-level mixed 

waste storage, and hazardous waste storage, respectively. Specific waste analysis requirements 

include the following: 
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• Waste-generating processes and activities 
• Identification of hazardous or mixed waste managed 
• Waste parameters 
• Waste characterization 
• Hazardous or mixed waste verification analysis. 

3.1 GENERAL WASTE ANALYSIS REQUIREMENTS 

General waste analysis requirements applicable to hazardous, TAU mixed, and low-level mixed 

waste types managed at TA-SS's storage and treatment units to be permitted are described in the 

following sections. 

3.1.1 Facility Description 

LANL is located in Los Alamos County in north-central New Mexico. It is approximately 60 miles 

north-northeast of Albuquerque and 2S 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-SS 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-SS'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 TAU mixed wastes currently inventoried 

at other sites within the DOE complex. TA-SS'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-SS 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 TAU mixed 

wastes generated at LANL or at other DOE facilities. 
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3.1.2 Description 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, TAU mixed waste, and low-level mixed 
waste (TA-55, Building 4 (TA-55-4], Basement; Areas 1 through 5) 

• A container storage area for TAU mixed waste (TA-55-4, Basement; Area 6) 

• A container storage area for hazardous waste, TAU mixed waste, and low-level mixed 
waste (T A-55-4, north end of Basement; Area 7) 

• Container storage areas for TAU mixed waste and low-level mixed waste (TA-55-4, 
Room 401 (TA-55-4-401], Areas 8 and 9) 

• A container storage area for TAU mixed waste and low-level mixed waste (T A-55-4-433, 
Area 10) 

• A container storage area for TR U mixed waste (T A-55-4-432, Area 11) 

• A container storage pad for hazardous waste, TAU mixed waste, and low-level mixed 
waste near T A-55-4 

• A container storage area for hazardous waste, TAU 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. 

3.1.3 Sample 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. 
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3.1.4 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 

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) 

• Information requirements (e.g., verify compliance with LOR 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 

characteristics 1, according to SW-846, or documented equivalent methods. 

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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3.1.5 Special 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 LOR, are described below. 

3.1.5.1 Procedures 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. 

TAU 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. 

3.1.5.2 Procedures 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. TAU 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 

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. 
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3.1.5.3 Procedures 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 LOR requirements are retained within T A-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. 

3.2 WASTE ANALYSIS REQUIREMENTS FOR THE STORAGE OF TAU MIXED WASTE 

Specific waste analysis requirements for the storage of TAU mixed waste are provided in the 

following sections. 
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3.2.1 Facility Waste-Generating Processes. Activities. and Identification of TAU Mixed Wastes 
Stored 

TAU 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 TAU mixed waste-generating processes is provided 

in Section 3.2.1.1. 

For waste characterization purposes, TAU 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 TAU mixed waste 

based on the time of generation, TAU 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 TAU 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 TAU mixed waste 

generated at TA-55. Table 3-5 cross references the matrix parameter codes with the waste 

identification system, known as the TRUPACT-11 Content (TRUCON) Code system, described 

below. 

TRUCON codes were developed by DOE to provide a consistent waste description for TAU and 

TAU mixed waste generated throughout all of DOE's facilities. The TRUCON codes are intended 

to assist DOE in establishing the characteristics of TAU and TAU 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 
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waste packaging, source, or waste type. Proposed TAUCON codes for TAU mixed waste 

generated at TA-55 are provided in Section 3.2.1.1. These TAUCON 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. 

Each matrix parameter code includes a number of TAUCON codes. TAUCON codes currently 

generated at TA-55 and listed in LANL's TAU mixed waste inventory are described below. The 

basis for hazardous waste classification for each TAUCON code is provided in Table 3-6. 

Because TAUCON 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 

TAU 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. 

3.2.1.1 LANL TAUCON Codes 

This section provides a brief description of the TAUCON-coded TAU mixed waste streams 

currently stored at TA-55. All existing (i.e., currently generated} TAU mixed waste at TA-55 is 

assigned a TAUCON code. 

TAUCON Code LA 114 

TAUCON 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. 
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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). 

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 :5;1 0% 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 T A-55-4 to form a noncorrosive solid matrix. 
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3.2.2 Waste Parameters [20 NMAC 4.1, Subpart V, 264.13{a)(1)] 

Characterization is performed prior to storing TAU 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. 

3.2.2.1 Proposed 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 TAU 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 TAU 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 SV0Cs2 

• Sampling to determine the presence of characteristic hazardous waste 
ignitability 
corrosivity 

3.2.2.2 Criteria and Rationale for Parameter Selection [20 NMAC 4.1, Subpart V, 264.13(b)(1 )] 

Waste analysis parameters are selected to characterize TAU mixed waste in conformance with 

20 NMAC 4.1, Subpart II, revised November 1, 1995, and to ensure that all criteria for disposition 

at WIPP will be met. Waste characterization procedures for WIPP are specified in the "TAU 

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. 

2Refer to Footnote 1. 

3-10 



Document: LANL TA-55 Part 8 
Revision No.: ..,..o.""-o...-,-~-----
Date: June 28, 1996 

3.2.3 Characterization 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. 

3Refer to Footnote 1. 
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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. 

Existing TAU mixed waste stored at T A-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 TAU 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 (ATA), and visual examination. Heterogeneous existing TAU 

mixed waste is characterized using process knowledge, which may be supplemented with 

headspace gas sampling, ATA, and visual examination performed at other appropriate LANL 

facilities (LANL, 1995a). 

Future homogeneous TAU 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 TAU mixed waste, knowledge of the waste-generating process will be strictly controlled 

by a QAIQC 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 QAIQC 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 
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different waste containers. These measures will provide knowledge of the types and 

concentrations of chemical constituents in individual waste streams. 

3.2.3.1 Waste 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) 
• 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 TAU 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 
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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. 

3.2.3.2 Acceptable 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 TAU mixed waste forms for storage at TA-55 

because all TAU 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 TAU mixed waste forms and the limited number of analytical laboratories make the 

collection and analysis of TAU mixed waste samples difficult. For generation of future TAU 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 LOR status. EPA guidance 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. 

4Refer to Footnote 1. 
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• 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. 

• 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 Ill requirements). 

• Documented site personnel interview information. 

5Refer to Footnote 1. 
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• 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 TAU mixed waste 

stream. Because data for a low-level mixed waste stream may be more readily attainable, it may 

be useful for characterizing the TAU mixed waste stream. Sampling nonradioactive inputs or 

outputs from processes may also provide data that are useful for characterizing a similar TAU 

mixed waste stream. 

The physical nature of some heterogeneous TAU 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 

approach to characterizing debris waste. 

The acceptable knowledge approach to characterizing TAU mixed debris waste is supported by 

EPA guidance (EPA, 1994b). A conservative approach is used to determine if a waste is a 
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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 TAU 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 ACAA-regulated metals6
• 

3.2.3.3 Sampling and Analysis for TAU 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 TAU mixed wastes. The approach described for characterizing TAU 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 TAU 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 TAU 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 TAU mixed waste characterization. Additionally, further characterization such 

as ATA, 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 TAU mixed waste. Specific waste sampling methods and 

sample handling procedures are described below. 

3.2.3.3.1 Visual Examination [20 NMAC 4.1, Subpart V, 264.13(b)(2), and Subpart IX, 
270.14(b)(2)] 

The contents of all TAU 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. 

6Refer to Footnote 1. 
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3.2.3.3.2 TAU 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 TAU 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; QNQC; and occupational safety and health are followed, personnel 

involved in sampling and analysis of TAU solid mixed waste will 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 3-2. 

For purposes of collecting a representative sample of TAU 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 concentratioh 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. 

3.2.4 Verification Analysis for TAU 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 TAU 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 TAU 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 
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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). 

3.3 WASTE ANALYSIS REQUIREMENTS FOR THE TREATMENT OF TAU MIXED WASTE 

Specific waste analysis requirements for the treatment of TAU mixed waste are provided in the 

following sections. 

3.3.1 Facility Waste-Generating Processes, Activities, and Identification of TAU Mixed Wastes 
Managed 

TAU mixed waste treated in the cementation unit by solidification is generated primarily from R&D 

activities and processing and recovery operations. Specifically, TAU 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). 

3.3.1.1 TRUCON Codes 

The TAU CON-coded TAU mixed waste streams generated and subsequently treated at T A-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. 

3.3.2 Waste Parameters [20 NMAC 4.1, Subpart V, 264.13{a){1 )] 

Characterization is performed prior to treating TAU 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. 

3.3.2.1 Proposed 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 TAU 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. 

3-19 



Document: LANL TA-55 Part B 
Revision No.: .:;:0·:::..0 .....,.,....-~--
Date: June 28, 1996 

3.3.2.2 Criteria and Rationale for Parameter Selection [20 NMAC 4.1, Subpart V, 264.13(b)(1)] 

Waste analysis parameters are selected to characterize TAU 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. 

3.3.3 Characterization of Treated TAU 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 TAU mixed waste at TA-

55, in accordance with 20 NMAC 4.1, Subpart V, 264.13, revised November 1, 1995. 

Characterization of TAU mixed waste is accomplished by applying process knowledge and by 

obtaining chemical analytical data from representative samples of TAU liquid waste (i.e., 

evaporator bottoms solutions) to be treated by solidification. Preliminary TAU 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 TAU mixed waste cannot be adequately characterized 

because of insufficient process information, sampling and analysis are performed. 

Homogeneous solids and liquids are the only TAU 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 

7Refer to Footnote 1. 
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characterization methods by matrix parameter code. Parameters and analytical methods for 

specific hazardous constituents are presented in Table 3-2. 

Sampling of TAU 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 ATA, visual examination, and headspace gas analysis (LANL, 1995a). 

For future TAU 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. 

3.3.3.1 Acceptable Knowledge [20 NMAC 4.1, Subpart V, 264.13(a)(2), 264.13(b)(5), and 
Subpart IX, 270.14(b}(2)] 

TAU mixed waste currently generated and treated at TA-55 is characterized primarily by using 

acceptable knowledge because TAU 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 TAU mixed waste forms and the 

limited number of analytical laboratories capable of accepting and analyzing TAU mixed waste 

makes the collection and analysis of TAU mixed waste samples difficult. For additional 

information regarding the use and sources of acceptable knowledge, refer to Section 3.2.3.2. 

3.3.3.2 Sampling and Analysis for TAU 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 TAU mixed 

wastes. The approach described for characterizing TAU 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 TAU 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 TAU 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 TAU mixed waste characterization prior 

to treatment. 
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3.3.3.2.1 TAU 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 TAU 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. 

3.3.3.2.2 TAU Liquid Mixed Waste Sampling and Analysis 

TAU 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, QAIQC, and occupational safety and health are followed, personnel 

involved in 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-AEC. Specific information relative to sampling, parameters, and analytical methods 

is outlined in Tables 3-1 and 3-2. 

3.3.4 Verification Analysis for TAU 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 TAU 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 TAU 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 
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to support waste characterization information provided on the WPF and the radioactive and mixed 

waste certification information. 

3.4 WASTE 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. 

3.4.1 Facility 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. 

3.4.1.1 Homogeneous 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 

manufacturer's containers. Many of these containers are unopened but are suspected to have 

radioactive surface contamination. 
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3.4.1.2 Heterogeneous 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 KimwipesTM 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 

80ft-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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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. 

3.4.1.3 Low-Level Liquid Mixed Wastes 

Low-level liquid mixed waste streams generated and subsequently stored at T A-55 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 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. 
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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. 

3.4.2 Waste 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. 

3.4.2.1 Proposed 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 

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. 
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3.4.2.2 Criteria and Rationale for Parameter Selection [20 NMAC 4.1, Subpart V, 264.13(b)(1 )] 

Waste analysis parameters are selected to characterize 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. 

3.4.3 Characterization 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. 
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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 TAU mixed waste. 

3.4.3.1 Acceptable 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 T A-55 are characterized primarily by using 

acceptable knowledge because many wastes stored at T A-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 

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. 

3.4.3.2 Sampling 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 
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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 

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. 
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3.4.3.3 Sampling 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. 

3.4.4 Verification 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. 

3-30 



Document: LANL TA·55 Part B 
Revision No.: .;:0·::...0 ___,.,.....,..,..,...,..--
Date: June 28, 1996 

Process knowledge documentation applicable to heterogeneous low-level mixed waste streams 

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. 

3.5 WASTE ANALYSIS REQUIREMENTS FOR THE STORAGE OF HAZARDOUS WASTE 

Specific waste analysis requirements for the storage of hazardous waste at T A-55 are provided 

in the following sections. 

3.5.1 Facility 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. 

T A-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. 
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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 3-1 0. 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. 

3.5.1.1 Hazardous 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 atTA-55 include R&D activities, laser research, organic and inorganic 

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 T A-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. 
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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 Liguid Wastes 

Corrosive liquid wastes consist of acidic or alkaline solutions contaminated with organics, 

in organics, metals, oils, and other contaminants. Waste-generating activities at T A-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; sold~rs 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 atTA-55 include vacuum pump maintenance, analytical spectrometry, 

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 atTA-55 include lamp replacement, chemical research, mercury spill cleanup, 

and equipment cleaning and maintenance. 
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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. 

3.5.2 Waste 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 LOR requirements. Characterization is performed 

using the procedures described in Section 3.5.3. 

3.5.2.1 Proposed 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. 

3.5.2.2 Criteria and Rationale for Parameter Selection [20 NMAC 4.1, Subpart V, 264.13{b}{1 }] 

Waste analysis parameters are selected to characterize hazardous waste in conformance with 

20 NMAC 4.1, revised November 1, 1995. These parameters are based on knowledge of raw 

3-34 



Document: LANL TA-55 Part 8 
Revision No.: -70.;.;;..0---=:::--:-=--
0ate: June 28, 1996 

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. 

3.5.3 Characterization 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 T A-

55, in accordance with 20 NMAC 4.1, Subpart V, 264.13, revised November 1, 1995. 

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 TAU mixed waste. 
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3.5.3.1 Acceptable 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 T A-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. 

3.5.3.2 Sampling 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 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. 
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• 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. 

3.5.4 Verification 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 th~ 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 3-1 0 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. 

3-39 



Document: LANL TA·55 Part B 
Revision No.: .::O·::o_.,...,....__,.. _____ _ 
Date: June 28, 1996 

Table 3-1 

Recommended Sample Containers•, Preservation Techniques, and Holding Tlmesb 

Analyte Class and Sample Type 

Volatile Organics 

Concentrated Waste Samples 

Liquid Samples 

No residual chlorine present 

Residual chlorine present 

Acrolein and Acrylonitrile 

Soli/Sediments and Sludges 

Container 

250-milliliter [ml]) WMc-Gd vial 
with Teflon™-lined lid 

2 x 40-ml G vials 
with Teflon™-lined septum caps 

2 x 40-ml G vials 
with Teflon™-lined septum caps 

2 x 40-ml G vials 
with Teflon™-lined septum caps 

125 ml WM-G 

Semivolatile Organics/Organochlorine Pesticides and Herbicides 

Concentrated Waste Samples 

Soli/Sediments and Sludges 

Refer to footnotes at end of table. 

250 ml WM-G vial 
with TeflonTM·Iined lid 

250 ml WM-G vial 
with TeflonTM·Iined lid 

Preservative Holding Time 

None 14 days 

Cool to 4 degrees Celsius (0 C)•. 14 days 

Collect sample in a 4-oz soil volatile 14 days 
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. 

Adjust to pH1 of 4-5. Cool to 4°C. 14 days 

Cool to 4°C. 14 days 

None 

Cool to 4°C. 

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

Samples must be 
extracted within 14 days 
and analyzed within 
40 days following 
extraction. 
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Table 3-1 (Continued) 

Recommended Sample Containers-, Preservation Techniques, and Holding Tlmesb 

Analyte Class and Sample Type Container Preservative Holding nme 

Liquid Samples 

No Residual Chlorine Present 4 x 1 liter (L) AG9 container Cool to 4°C. Saf1l)les must be 
with Teflonm lined lid extracted within 7 days 

and extracts analyzed 
within 40 days following 
extraction. 

Residual Chlorine Present 4 X 1-L AG Add 3 ml 1 0% sodium thiosulfate Saf1l)les must be 
with TeflonrM lined lid solution per gallon.h Cool to 4°C. extracted within 7 days 

and extracts analyzed 
within 40 days following 
extraction. 

Metals 

Liquid Samples (except 1-L pi or G Add nitric acid to pH of less than 2. 180 days 
hexavalent chromium and 
mercury) 

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, 28 days 
Cool to 4°C. 

SoU/sediments and Sludges 500-ml WM-P or G Cool to 4°C. 180 days 
(except hexavalent chromium and 
mercury) 

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 

Refer to footnotes at end of table. 2 
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Table 3-1 (Continued) 

Recommended Sample Containers-, Preservation Techniques, and Holding Tlmesb 

• Smaller sample containers may be required due to health and safety concerns associated with potential radiation exposure; transportation requirements; and waste management 
considerations. 

b U.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. 

• WM • Wide-mouth 
d G. Glass 
• Adjust to pH (see footnote f) of less than 2 with sulfuric acid, hydrochloric acid, or solid sodium bisulfate. 
1 A term used to describe the hydrogen-ion activity of a system. 
g AG • Amber glass 
h Pre-preservation may be performed in the laboratory prior to field use. 
i P = Polyethylene 
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Table 3-2 

Summary of Waste Characterization Techniques for Transuranlc Mixed Waste 

Parameter Method Numbers Test Methods Rationale 

Storage 

Physical Waste Form Waste inspection procedures Verify waste container 
contents 

Visual examination 

Process knowledge 

Volatile organic compounds ASTM Method 04547·91" Total and/or toxicity Determine the 
(VOC) in waste matrix: U.S. EPAI540/4·91/001b characteristic leaching presence or absence 

SW-846 (1311, 82408, 8260A)0 or equivalent methodsd 
procedure (TCLP) VOC of VOC in samples 

Spent halogenated analysis by gas 
solvents chromatography/mass 

spectrometry (GCIMS) 
Spent nonhalogenated 
solvents Process knowledge for debris 

wastes 

Semivolatile organic compounds SW-846 (1311, 8250A, 82708)0 or equivalent methods Total and/or TCLP SVOC Determine the 
(SVOC) in waste analysis by GC/MS presence or absence 

of SVOC in samples 
Process knowledge for debris 
waste 

Metals in waste: SW-846 Total and/or TCLP metals Determine total or 
analysis TCLP metals 

Arsenic (1311, 6010A, 7060A, 7061A)0 concentration in 
Barium (1311, 6010A, 7080A, 7081)0 Inductively-coupled plasma samples 
Cadmium (1311, 6010A, 7130, 7131A)0 spectroscopy 
Chromium (1311, 6010A, 7190, 7191 )0 

Lead (1311, 6010A, 7420, 7421)0 Atomic absorption 
Mercury (1311, 7470A, 7471A)0 spectroscopy 
Selenium (1311, 6010A, 7740, 7741A, 7742)0 

Silver (1311, 6010A, 7760A, 7761)0 Cold vapor atomic absorption 
or equivalent methods spectroscopy 

Process knowledge for debris 
wastes 

lgnitability SW-846 (1010 and 1020A)0 or equivalent methods Pensky-Martens closed cup Determine ignitability 

Seta Flash closed cup 

pH SW-846 (90408 and 9041A)" or equivalent methods pH electrometric Determine corrosivity 
measurement 

pH paper 

Treatment 

Physical Waste Form Waste inspection procedures Verify waste container 
contents 

Visual examination 

Process knowledge 

Metals in waste: SW-846 Total and/or TCLP metals Determine total or 
analysis TCLP metals 

Arsenic (1311, 6010A, 7060A, 7061A)0 concentration in 
Barium (1311, 6010A, 7080A, 7081)0 Inductively-coupled plasma samples 
Cadmium (1311, 6010A, 7130, 7131A)0 spectroscopy 
Chromium (1311, 6010A, 7190, 7191 )0 

Lead (1311, 6010A, 7420, 7421)0 Atomic absorption 
Mercury (1311' 7470A, 7471A)" spectroscopy 
Selenium (1311, 6010A, 7740, 7741A, 7742)0 

Silver (1311, 6010A, 7760A, 7761)" Cold vapor atomic absorption 
or equivalent methods spectroscopy 

Refer to footnotes at end of table. 
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Table 3-2 (Continued) 

Summary of Waste Characterization Techniques for Transuranlc Mixed Waste 

Parameter Method Numbers Test Methods Rationale 

pH SW-846 (90408 and 9041A)0 or equivalent methods pH electrometric Determine corrosivity 
measurement 

pH paper 

• American Society for Testing and Materials (ASTM), 1991, "Standard Practice for Sampling Waste and Soils for Volatile Organic Compounds,· ASTM 
04547-91, Annual Book of ASTM Standards, Philadelphia, Pennsylvania, American Society for Testing and Materials. 

b U.S. Environmental Protection Agency (EPA), 1991, "Soil Sampling and Analysis for Volatile Organic Compounds," EPA/54014-91100 1, Office of Research 
and Development, U.S. Environmental Protection Agency. 

c U.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. 

d Equivalent 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 Teat Method Rationale 

Solid Wastes 

Volatile organic compounds ASTM Method 04547-91" Total and/or toxicity Determine total or TCLP 
(VOC) in waste matrix: U.S. EPAI540/4-91/001b characteristic leaching VOC concentration in 

procedure (TCLP) VOC samples of solid 
Acetone SW-846 (1311, 82408, 8260A)0 or equivalent methodsd analysis by gas process residues and 
Methyl ethyl ketone chromatography/mass soils 
Methyl isobutyl ketone spectrometry (GC/MS) 
Spent halogenated 

solvents Process knowledge for 
Spent nonhalogenated heterogeneous wastes 

solvents 
1,1,1-Trichloroethane 
Xylene 

Semivolatile organic compounds SW-846 (1311, 82708)0 or equivalent methods Total and/or TCLP SVOC Determine total or TCLP 
(SVOC) in waste: analysis by GC/MS SVOC concentration in 

samples of solid 
1 A-Dichlorobenzene Process knowledge for process residues and 

heterogeneous waste soils 

Metals in waste: SW-846 Total and/or TCLP metals Determine total or TCLP 
analysis metals concentration in 

Arsenic (1311, 6010A, 7060A, 7061A)" samples of solid 
~rium (1311, 6010A, 7080A, 7081)0 Inductively-coupled plasma process residues and 

admium (1311, 6010A, 7130, 7131A)0 spectroscopy soils 
Chromium (1311, 6010A, 7190, 7191)0 

Lead (1311, 6010A, 7420, 7421)0 Atomic absorption 
Mercury (1311, 7470A, 7471A)0 spectroscopy 
Selenium (1311, 6010A, 7740, 7741A, 7742)" 
Silver (1311, 6010A, 7760A, 7761)0 Cold vapor atomic 

or equivalent methods absorption 
spectroscopy 

Process knowledge for 
heterogeneous wastes 

Refer to footnotes at end of table. 1 
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Table 3-3 {Continued} 

Summary of Waste Characterization Techniques for Low-Level Mixed Waste 

Parameter Method Numbera Rationale 

LiquidWastas 

VOCs in waste matrix: ASTM Method D4547-91" Total and/or TCLP and Determine total or TCLP 
EPA/540/4·91/001b VOC analysis by GCIMS VOC concentration in 

Acetone samples of liquid 
Benzene SW-846 (1311, 82408, 8260A)" or equivalent methods 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1 ,4-Dichlorobenzene 
1,2-Dichloroethane 
Ethyl acetate 
Hexachlorobutadiene 
Hexachloroethane 
lsobutanol 
Methanol 
Spent halogenated solvents 
Spent nonhalogenated solvents 
Methyl ethyl ketone 
Methylene chloride 
Nitrobenzene 
Pyridine 
Tetrachloroethylene 

:>luene 
. ,1,1-Trichloroethane 
Trichloroethylene 
Vinyl Chloride 
Xylene 

SVOCs in waste: SW-846 (1311, 8250A, 82708)" or equivalent methods Total and/or TCLP SVOC Determine total or TCLP 
analysis by GCIMS SVOC concentration in 

2,4-Dinitrotoluene samples of liquid 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
2,4,6-Trichlorophenol 

Metals in waste: SW-846 Total and/or TCLP metals Determine total or TCLP 
analysis metals concentration in 

Arsenic (1311, 6010A, 7060A, 7061A)" samples of liquid 
Barium (1311, 6010A, 7080A, 7081)" Inductively-coupled plasma 
Cadmium (1311, 6010A, 7130, 7131A)" spectroscopy 
Chromium (1311, 6010A, 7190, 7191)" 
Lead (1311, 6010A, 7420, 7421)" Atomic absorption 
Mercury (1311, 7470A, 7471A)" spectroscopy 
Selenium (1311, 6010A, 7740, 7741A, 7742)" 
Silver (1311, 6010A, 7760A, 7761)" Cold vapor atomic 

or equivalent methods absorption spectroscopy 

Refer to footnotes at end of table. 2 
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Summary of Waste Characterization Techniques for Low-Level Mixed Waste 

Parameter Method Numbers Test Method Rationale 

Liquid Westes (Continued) 

lgnitability SW-846 (1010 and 1020A)0 or equivalent methods Pensky-Martens closed cup Determine ignitability 

Setaflash closed cup 

pH SW-846 (90408 and 9041A)0 or equivalent methods pH electrometric Determine corrosivity 
measurement 

pH paper 

• American Society for Testing and Materials (ASTM), 1991, "Standard Practice for Sampling Waste and Soils for Volatile Organic Compounds,· ASTM 04547-91, 
Annual Book of ASTM Standards, Philadelphia, Pennsylvania, American Society for Testing and Materials. 

b U.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. 

c U.S. Environmental Protection Agency (EPA), 1994, "Test Methods for Evaluating Solid Waste, PhysicaVChemical Methods," SW-846, Office of Solid Waste 
and Emergency Response, U.S. Government Printing Office, Washington, D.C .. 

d Equivalent methods, subject to EPA approval, may be substituted. 
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Table 3-4 

Summary of Waste Characterization Techniques for Hazardous Waste 

Parametr Method Numbers Test Methods Rationale 

Volatile organic compounds (VOC) in ASTM Method D4547-91b Total or toxicity characteristic Detennine total or 
waste matrix: U.S. EPA/540/4-91/001° leaching procedure (TCLP) VOC TCLP VOC 

analysis by gas chromatography/ concentration in 
Acetone SW-846 (1311, 82408, 8260A)d or equivalent methods' mass spectrometry (GCIMS) samples of solids or 
Benzene liquids 
Carbon tetrachloride Acceptable knowledge for 
Chlorobenzene heterogeneous wastes 
Chlorofonn 
1 ,2-Dichloroethane 
F-listed solvents 
Methyl ethyl ketone 
Methylene chloride 
1,1, 1-Trichloroethane 
Trichloroethylene 
Tetrachloroethylene 
Xylene 

Semivolatile organic compounds SW-846 (1311, 8250A, 8270B)d or equivalent methods Total or TCLP SVOC analysis by Detennine total or 
(SVOC) in waste: GC/MS TCLP SVOC 

concentration in 
2,4-Dinitrotoluene Acceptable knowledge for samples of solids or 
Hexachlorobenzene - heterogeneous wastes liquids 
Hexachlorobutadiene 
Hexachloroethane 
'itrobenzene 
yridine 

2,4,6-T richlorophenol 

Metals in waste: SW-846 Total and/or TCLP metals analysis Detennine total or 
TCLP metals 

Arsenic (1311, 6010A, 7060A, 7061A)d Inductively-coupled plasma concentration in 
Barium (1311, 6010A, 7080A, 7081)d spectroscopy samples of solids or 
Cadmium (1311, 6010A, 7130, 7131A)d liquids 
Chromium (1311, 6010A, 7190, 7191)d Atomic absorption spectroscopy 
Lead (1311, 6010A, 7420, 7421)d 
Mercury (1311, 7470A, 7471A)d Cold vapor atomic absorption 
Selenium (1311, 6010A, 7740, 7741A, 7742)d spectroscopy 
Silver (1311, 6010A, 7760A, 7761)d 

or equivalent methods Acceptable knowledge for 
heterogeneous wastes 

Reactive Sulfide SW-846, Test Method to Determine Hydrogen Sulfide Colorimetric or titrametric Detennine 
Released from Wastes' measurement of hydrogen sulfide concentration of 
SW-846 (9010A, 9012, 9013)d or equivalent methods released from waste following reactive sulfides 

reflux distillation under acidic 
conditions 

lgnitability SW-846 (1010 and 1020A)d or equivalent methods Pensky-Martens closed cup Detennine ignitablity 

Setaflash closed cup 

pH SW-846 (90408 and 9041A)d or equivalent methods pH electrometric measurement Detennine 
corrosivity 

pH paper 

• lnfonnation contained in this column is from the Los Alamos National Laboratory Chemical Science and Technology Division Waste Profile Fonn database. 
b American Society for Testing and Materials (ASTM), 1991, "Standard Practice for Sampling Waste and Soils for Volatile Organic Compounds,· ASTM 04547-91, 

Annual Book of ASTM Standards, Philadelphia, Pennsylvania. 
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Table 3-4 (Continued) 

Summary of Waste Characterization Techniques for Hazardous Waste 

• U.S. Environmental Protection Agency (EPA), 1991, "Soil Sampling and Analysis for Volatile Organic Compounds," EPA/54014-91001, Office of Research and 
Development. 

d U.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. 

• Equivalent methods subject to EPA approval may be substituted. 
1 SW-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-11 Content Codes 

Matrix Paramete,. Code/ 
Description 

S3000-Homogeneous Solids 

S5000-Debris Wastes 

TRUPACT·II Content 
(TRUCON) Codes 

LA 114 

LA 126 

LA 116 

LA 117 

LA 118 

LA 123 

LA 125 

Waste Descriptions 

Solidified inorganic process solids and liquids 

Solidified organic process solids and liquids 

Combustible waste 

Noncombustible metal waste 

Glass waste 

Leaded gloves 

Mixed combustible/noncombustible waste 

a Information in this column was extracted from the U.S. Department of Energy (DOE), 1995, "TAU Waste Characterization Quality 
Assurance Program Plan," CA0-94-1010, Rev. 0, Carlsbad Area Office, Carlsbad, New Mexico. 



TRUPACT·II 
Content 

(TRUCON) 
Waste Description Codes 

Solidified inorganic process LA 114 
solids and liquids 

Combustible waste LA 116 

Noncombustible metal waste LA 117 

Glass waste LA 118 

Leaded glove waste LA 123 

Refer to footnotes at end of table. 

Table 3-6 

Transuranlc Mixed Waste Characterization Matrix 
for Currently Generated Waste at Technical Area 55 

Basis for Hazardous 
Waste Designation 
(knowledge anc:l/or 

Process Generating the Waste testing) 

Inorganic process solids and liquids may include process residue Knowledge"/ 
from evaporator bottoms and other discardable solutions, process- Testingd 
leached solids, ash, filter cakes, metal oxides, and fines, generated 
as a result of plutonium (Pu) processing operations, lhat are 
solidified in cement. 

Combustible solids (e.g., paper, rags, plastic, rubber) and a srnaU Knowledge/ 
traction of non-combustibles (e.g., metal scrap) generated from Pu Testing 
processing activities. 

Noncombustible metal waste (e.g., motors, pumps, tools, process Knowledge/ 
equipment) and glass with a small fraction of combustible waste Testing 
(e.g., plastics) generated from Pu processing activities. 

Glass waste (e.g., discarded laboratory glassware, windows, Knowledge/ 
bottles), and metal with a small fraction of combustibles (e.g., Testing 
plastics) generated from Pu processing activities. 

Leaded gloves discarded wilh a small traction of noncombustible Knowledge/ 
waste (e.g., motors, tools) generated from Pu processing activities. Testing 
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Potential Regulatory 
EPA" Potential Hazardous Llmltsb 

Hazardous Constituents In the (milligrams per 
Waste Numbers Waste liter) 

0007 Chromium 5.0 

0004 Arsenic 5.0 
0005 Barium 100.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
F001 Spent halogenated NA" 

solvents 
F002 
F003 
F005 

0005 Barium 100.0 
0006 Cadmium 1.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0011 Silver 5.0 

0008 Lead 5.0 
0009 Mercury 0.2 

0008 Lead 5.0 



Waste Description 

Mixed combustible/ 
noncombustible waste 

Solidified organic process 
solids and liquids 

TRUPACT-11 
Content 

(TRUCON) 
Codas 

LA 125 

LA 126 

• U.S. Environmental Protection Agency. 

Table 3-6 (Continued) 

Transuranlc Mixed Waste Characterization Matrix 
for Currently Generated Waste at Technical Area 55 

Process Generating the Waste 

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. 

Solidified organic process solids and liquids which, together with 
plastic packaging, result in >5% and normally s1 0% 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. 

Basis for Hazardous 
Wasta Designation 
(knowledge and/or 

tasting) 

Knowledge/ 
Testing 

Knowledge 

Potential 
EPA" 

Hazardous 
Wasta Numbers 

0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
F002 

0007 
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Potential Hazardous 
Constltuanta In the 

Wasta 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Spent halogenated 

solvents 

Chromium 

Regulatory 
Llmltab 

(milligrams par 
liter) 

5.0 
100.0 

1.0 
5.0 
5.0 
0.2 
1.0 
5.0 
NA 

5.0 

b A solid waste exhibits the characteristic of toxicity if the extract from a representative salll>le 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. 

• Knowledge indicates process knowledge used as the basis lor hazardous waste designation. 
• Testing: In reference to the basis for hazardous waste classification, indicates that sampWng and analysis has been performed, but either (1) the documentation is not available or (2) the data exist but are not verifiable. 
• Not applicable: Refers to the absence of regulatory limits for F-listed wastes. 

2 



Matrix Paramete,. 
Code/Description 

S3000--Homogeneous 
Solids 

S5000--0ebris Waste 

S3000--Homogeneous 
Solids 

-
-

-
-
-
-
-

-
-

Document: 
Revision No.: 
Date: 

Table 3-7 

LANL TA-55 Part B 
0.0 
June 28, 1996 

Parameters, Characterization Methods, and Rationale for 
Transuranlc Mixed Waste Stored and Treated at Technical Area 55 

Waste Description 

Solidified inorganic process 
solids and liquids 
Solidified organic process 
solids and liquids 

Combustible waste 
Noncombustible metal 
waste 
Glass waste 
Leaded glove waste 
Mixed combustible/ 
noncombustible waste 

Solidified inorganic process 
solids and liquids 
Solidified organic process 
solids and liquids 

-

-

Analytical 
Parameters 

Storage 

Physical form of the 
waste 

RCRA<-regulated 
metals 

- Volatile organic 
compounds (VOC) 
and semivolatile 
organic compounds 
(SVOC) 

- Physical form of 
the waste 

- RCRA-regulated 
metals 

- VOCs and SVOCs 

Treatment 

- Physical form of 
the waste 

- RCRA-regulated 
metals 

Characterization 
Methods 

- Visual examination 
- Acceptable knowledgeb 

- Sampling and analysis 

- Gas chromatography/ 
mass spectrometry 

- Acceptable knowledge 

- Visual examination 
- Acceptable knowledge 

- Acceptable knowledge 

- Acceptable knowledge 

- Visual examination 
- Acceptable knowledge 

- Sampling and analysis 

Rationale 

- Verify physical waste 
form 

- Determine toxicity 
characteristic 

- Determine concentration 
of metals 

- Determine toxicity 
characteristic 

- Determine concentration 
of organics 

- Verify physical waste 
form 

- Determine compliance 
with land disposal 
restriction (LOR) 
treatment standards, if 
applicable 

- Determine compliance 
with LOR treatment 
standards, if applicable 

- Verify physical waste 
form 

- Determine toxicity 
characteristic 

- Determine concentration 
of metals 

• Information in this column was extracted from the U.S. Department of Energy (DOE), 1995, ''TAU Waste Characterization Quality Assurance 
Program Plan," CA0-94-1010, Rev. 0, Carlsbad Area Office, Carlsbad, New Mexico. 

b Acceptable 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. 

c Resource 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. 



Document: LANL TA-55 Part B 
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Table 3-8 

Descriptions of Low-Level Mixed Waste Stored at Technical Area 55 

Potential Hazardous Regulatory 
Potential EPA" Constituents and/or Limitsb 

Basis for Hazardous Waste Characteristics in tha (milligrams 
Waste Description Waste-Generating Process Description Characterization Numbers Waste per liter) 

Homogeneous Solid Wastes 

Unused solid reagent chemicals Discarded off-specification unused reagent Knowledge• 0001 lgnitability NAd 
powders and crystalline materials. D002 Corrosivity NA 

D003 Reactivity NA 
0004 Arsenic 5.0 
0005 Barium 100.0 
D006 Cadmium 1.0 
D007 Chromium 5.0 
DOOS Lead 5.0 
D009 Mercury 0.2 
0011 Silver 5.0 

All P- or U-listed waste NA 
codes 

-- --

Heterogeneous Solid Wastes 

Contaminated bulk lead shielding Radiation shielding in laser applications and Knowledge D006 Cadmium 1.0 
and scrap materials from demolition and D007 Chromium 5.0 

decommissioning of research laboratories D008 Lead 5.0 
containing metal fittings, piping, and tools, with 
Uranium-238 contamination and/or heavy 
metal materials. 

Discarded bricks Lead bricks from radiation shielding and debris Knowledge D006 Cadmium 1.0 
from decontamination and decommissioning D008 Lead 5.0 
projects. 

------------- - - ------- --------

Refer to footnotes at end of table. 
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Table 3-8 (Continued) 

Descriptions of Low-Level Mixed Waste Stored at Technical Area 55 

Potential Hazardous Regulatory 
Potential EPA" Constituents and/or Umitsb 

Basis for Hazardous Waste Characteristics in tha (milligrams 
Waste Description ____ Waste-Generating Process Description Characterization Numbers Waste per liter) 

-----

Heterogeneous Solid Wastes (Continued) 

Organic-contaminated Absorbed oils, laboratory debris, and Knowledge 0004 Arsenic 5.0 
noncombustible solids discarded equipment. 0005 Barium 100.0 

0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0027 1 ,4-0ichlorobenzene 7.5 
0030 2,4-0initrotoluene 0.13° 
0032 Hexachlorobenzene 0.13° 
0033 Hexachlorobutadiene 0.5 
0034 Hexachloro!'lthane 3.0 
0042 2,4,6-Trichlorophenol 2.0 
F001 1,1, 1-Trichloroethane, NA 

Trichloroethylene' 
F002 Chlorobenzene', NA 

Methylene chloride, 
Tetrachloroethylene', 
Trichloroethylene' 

F004 Cresol', NA 
Nitrobenzene' 

F005 Toluene, NA 
Methyl ethyl ketone', 
Benzene' 

Mercury waste Free elemental mercury, mercuric compounds, Knowledge 0009 Mercury 0.2 
gels containing mercuric compounds, old U151 Mercury NA 
thermometers, hygrometers, vacuum tubes, 
fluorescent light bulbs, and other instruments 
and equipment containing unrecovered 
mercury. 

- - - ----------------- --- L___ - ---

Refer to footnotes at end of table. 2 



Document: LANL TA-55 Part B 
Revision No.: .::.0.:.:0~------
Date: June 28, 1996 

Table 3-8 (Continued) 

Descriptions of Low-Level Mixed Waste Stored at Technical Area 55 

Potential Hazardous Regulatory 
Potential EPA" Constituents and/or Limitsb 

Basis for Hazardous Waste Characteristics in the (milligrams 
Waste Description Waste-Generating Process Description Characterization Numbers Waste per liter) 

~ -- ~----

Heterogeneous Solid Wastes (Continued) 

Batteries Discarded battery cores (with potential Knowledge 0001 lgnitability NA 
residual liquid), including lead-acid, 0002 Corrosivity NA 
rechargeable nickel-cadmium, and mercury. 0003 Reactivity NA 

0004 Arsenic 5.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 

- -------- --

Liquid Wastes 

Spent solvents and contaminated Extraction operations, bench-scale Knowledge 0001 lgnitability NA 
solvent mixtures experimental inorganic chemistry, 0002 Corrosivity NA 

environmental analysis, and radiochemistry. D004 Arsenic 5.0 
0005 Barium 100.0 
0007 Chromium 5.0 
D008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0018 Benzene 0.5 
0019 Carbon tetrachloride 0.5 
0021 Chlorobenzene 100.0 
0022 Chloroform 6.0 
0027 1 ,4-Dichlorobenzene 7.5 
0028 1 ,2-Dichloroethane 0.5 
0030 2,4-Dinitrotoluene 0.13" 
0032 Hexachlorobenzene 0.13" 
0033 Hexachlorobutadiene 0.5 
0034 Hexachloroethane 3.0 
0036 Nitrobenzene 2.0 

~---- ---- - ~-~-- ----- - --- ~-----

Refer to footnotes at end of table. 3 
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Table 3-8 (Continued) 

Descriptions of Low-Level Mixed Waste Stored at Technical Area 55 

Potential Hazardous Regulatory 
Potential EPA" Constituents and/or Limitsb 

Basis for Hazardous Waste Characteristics in the (milligrams 
Waste Description Waste-Generating Process Description Characterization Numbers Waste per liter) 

-----··- -- -----

Liquid Wastes (Continued) 

Spent solvents and contaminated Extraction operations, bench-scale Knowledge 0042 2,4,6-T richlorophenol 2.0 
solvent mixtures (Continued) experimental inorganic chemistry, 0043 Vinyl chloride 0.2 

environmental analysis, and radiochemistry. F001 Tetrachloroethylene', NA 
Trichloroethylene', 
Methylene chloride, 
1,1, 1-Trichloroethane, 
Carbon tetrachloride, 
Chlorinated fluorocarbons 

F002 Tetrachloroethylene', NA 
Trichloroethylene'· 
1,1, 1-Trichloroethane, 
1,1 ,2-Trichloro-1 ,2,2-
tritluoroethane 

F003 Xylene, Acetone, NA 
Ethyl acetate, 
Ethyl ether, 
Methyl isobutyl ketone, 
n-Butyl alcohol, Methanol 

F005 Toluene, Methyl ethyl ketone', NA 
Carbon disulfide, 
lsobutanol, Pyridine', 
Benzene 

Corrosive liquid wastes Radiochemistry research, plutonium- Knowledge 0001 lgnitability NA 
processing operations, and analytical 0002 Corrosivity NA 
chemistry. 0007 Chromium 5.0 

0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0036 Nitrobenzene 2.0 

Refer to footnotes at end of table. 4 
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Table 3-8 (Continued) 

Descriptions of Low-Level Mixed Waste Stored at Technical Area 55 

Potential Hazardous Regulatory 
Potential EPA• Constituents and/or Llmitsb 

Basis for Hazardous Waste Characteristics in the (milligrams 
Waste Description Waste-Generating Process Description Characterization Numbers Waste per liter) 

Liquid Wastes (Continued) 

Nonaqueous, noncorrosive liquids Metal polishing operations, and radiochemistry Knowledge 0001 lgnitability NA 
contaminated with heavy metals research. Sampling and analysis8 0004 Arsenic 5.0 

0005 Barium 100.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 

Oil wastes Equipment maintenance operations. Knowledge 0004 Arsenic 5.0 
0005 Barium 100.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0028 1,2-0ichloroethane 0.5 
F001 Tetrachloroethylene', NA 

Trichloroethylene', 
Methylene chloride, 
1,1,1-Trichloroethane, 
Carbon tetrachloride', 
Chlorinated ftuorocarbons 

F002 Tetrachloroethylene', NA 
Trichloroethylene'· 
1,1,1-Trichloroethane, 
1,1,2-Trichloro-1,2,2-
trifluoroethane 

-------

Refer to footnotes at end of table. 5 
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Table 3-8 (Continued) 

Descriptions of Low-Level Mixed Waste Stored at Technical Area 55 

Potential Hazardous Regulatory 
Potential EPA" Constituents and/or Limitsb 

Basis for Hazardous Waste Characteristics in the (milligrams 
Waste Description Waste-Generating Process Description Characterization Numbers Waste per liter) 

Liquid Wastes (Continued) 

Oil wastes (Continued) Equipment maintenance operations. Knowledge F003 Xylene, Acetone, NA 
Ethyl acetate, 
Ethyl ether, 
Methyl isobutyl ketone, 
n-Butyl alcohol, Methanol 

F005 Toluene, Methyl ethyl ketone', NA 
Carbon disulfide, 
lsobutanol, Pyridine', 
Benzene' 

Unused liquid reagent chemicals Discarded off-specification unused liquid Knowledge D001 lgnitability NA 
reagent chemicals. 0002 Corrosivity NA 

All P- and U-listed Discarded commercial NA 
waste codes chemical products and 

off-specification species 

Photographic processing and Photographic film processing and Knowledge D001 lgnitability NA 
photocopier wastes photocopying operations. Sampling and analysis D002 Corrosivity NA 

D007 Chromium 5.0 
DOOS Lead 5.0 
D011 Silver 5.0 

• U.S. Environmental Protection Agency. 
b A 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. 
c Indicates process knowledge may be used as the basis for hazardous waste designation. 
d Not applicable: Refers to the absence of regulatory limits for ignitable, corrosive, and reactive characteristic wastes and F-, P-, and U-listed wastes. 
• 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, revised November 1, 1995). 
1 Process knowledge provided information that these constituents may have been used as solvents. Toxicity Characteristic (TC) regulatory levels may also apply and will be evaluated. 
9 Indicates that sampling and analysis may be used to characterize the waste stream. 

6 



Waste Description 

Unused solid reagent 
chemicals 

Contaminated bulk 
lead shielding and 
scrap 

Discarded bricks 

Organic-contaminated 
noncombustible solids 

Mercury waste 

Batteries 

- Spent solvents and 
contaminated 
solvent mixtures 

- Corrosive liquid 
wastes 

- Nonaqueous, 
noncorrosive liquids 
contaminated with 
heavy metals 

-Oil wastes 

Table 3-9 

Document: LANL TA-55 Part 8 
Revision No.: 0.0 

"':"'-~=-=--:-=:=---Date: June 28, 1996 

Parameters, Characterization Methods, and Rationale 
for Low-Level Mixed Waste Stored at Technical Area 55 

Analytical Paramete,.. Characterization Method 

Homogeneous Solid Wastes 

- ACRAb·regulated metals - Acceptable knowledge• 
- Sampling and analysis 

Heterogeneous Solid Wastes 

- RCRA-regulated metals - Acceptable knowledge 

- ACRA-regulated metals - Acceptable knowledge 

- ACRA-regulated metals - Acceptable knowledge 
- Volatile organic compounds 

(VOC) 
- Semivolatile organic 

compounds (SVOC) 

- RCAA-regulated metals - Acceptable knowledge 

- RCAA-regulated metals - Acceptable knowledge 

Liquid Wastes 

- Flash point - Acceptable knowledge 
-pH - Sampling and analysis 
- RCAA-regulated metals 
- VOCs 
- SVOCs 

- Flash point - Acceptable knowledge 
-pH - Sampling and analysis 
- ACRA-regulated metals 
- SVOCs 

- Flash point - Acceptable knowledge 
- RCAA-regulated metals - Sampling and analysis 

- RCAA-regulated metals - Acceptable knowledge 
- VOCs - Sampling and analysis 
- SVOCs 

Rationale 

- Determine characteristic for ignitability, 
corrosivity, reactivity, and toxicity 

- Determine presence of P- and/or U-listed 
unused commercial chemical products 

- Determine toxicity characteristic 

- Determine toxicity characteristic 

- Determine toxicity characteristic 
- Determine the presence of F-listed 

solvents 

- Determine toxicity characteristic 
- Determine presence of U-listed unused 

commercial chemical product 

- Determine characteristic for ignitability, 
corrosivity, reactivity, and toxicity 

- Determine characteristic for ignitability, 
corrosivity, and toxicity 

- Determine concentration of F-listed 
solvents 

- Determine characteristic for ignitability, 
corrosivity, and toxicity 

- Determine concentration of F-listed 
solvents 

- Determine characteristic for ignitability 
and toxicity 

- Determine characteristic for toxicity 
- Determine concentration of F-listed 

solvents 

Refer to footnotes at end of table. 1 



Waste Description 

- Unused liquid 
reagent chemicals 

- Photographic 
processing and 
photocopier wastes 

Document: LANL TA·SS Part B 
Revision No.: ~o.:.::;o___,,...,..---::-:,..,---
Date: June 28, 1996 

Table 3-9 (Continued) 

Parameters, Characterization Methods, and Rationale 
for Low-Level Mixed Waste Stored at Technical Area 55 

Analytical Paramete,. Characterization Method Rationale 

Liquid Wastes (Continued) 

- Flash point - Acceptable knowledge - Determine characteristic for ignitability 
-pH and corrosivity 

- Determine the presence of P- and U-
listed unused commercial chemical 
product 

- Flash point - Acceptable knowledge - Determine characteristic for ignitability, 
-pH - Sampling and analysis corrosivity, and toxicity 
- RCRA-regulated metals 

• Parameter selection is based on acceptable knowledge for each waste stream. Additional parameters may be selected for each waste stream 
as necessary. 

b Resource 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. 

c Acceptable 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 

Regulatory 
Potential EPAb Potential Hazardous Umits• 

Waste-Generating Basis for Hazardous Waste Constituents and/or (milligrams 
Waste Description" Procees Description• Characterization• Numbers Characteristics in the Waste per liter) 

Spent solvents and Research and development activities; Acceptable knowledged 0001 lgnitability NA' 
contaminated solvent laser research; organic and inorganic Sampling and analysis" 0002 Corrosivity NA 
mixtures chemistry research (e.g., solvent 0003 Reactivity NA 

extractions, liquid chromatography 0004 Arsenic 5.0 
solvents, polymer synthesis, and 0005 Barium 100.0 
distillations); cleaning; and degreasing 0007 Chromium 5.0 
operations. 0008 Lead 5.0 

0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0018 Benzene 0.5 
0019 Carbon tetrachloride 0.5 
0021 Chlorobenzene 100.0 
0022 Chloroform 6.0 
0028 1,2-0ichloroethane 0.5 
0030 2.4-0initrotoluene 0.139 

0032 Hexachlorobenzene 0.139 

0035 Methyl ethyl ketone 200.0 
0036 Nitrobenzene 2.0 
0038 Pyridine 5.09 

0040 Trichloroethylene 0.5 
0043 Vinyl chloride 0.2 
FOOl Tetrachloroethylene, NA 

Trichloroethylene, 
Methylene chloride, 
1,1,1- Trichloroethane, 
Carbon tetrachloride, 
Chlorofluorocarbons 

F002 Tetrachloroethylene, NA 
Trichloroethylene, 
1,1,1-Trichloroethane, 
1,1,2-Trichloro-1,2,2-trifluoroethane 

Refer to footnotes at end of table. 
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Table 3-10 (Continued) 

Descriptions of Hazardous Waste Stored at Technical Area 55 

Regulatory 
Potential EPAb Potential Hazardous Umits" 

Waste-Generating Basis for Hazardous Waste Constituents and/or (milligrams 
Waste Description• Procees Dascription• Characterization• Numbers Characteristics in the Waste per liter) 

Spent solvents and Research and development activities; Acceptable knowledge F003 Xylene, Acetone, Ethyl acetate, NA 
contaminated solvent laser research; organic and inorganic Sampling and analysis Ethyl ether, Methanol 
mixtures chemistry research (e.g., solvent Methyl isobutyl ketone, 
(Continued) extractions, liquid chromatography n-Butyl alcohol 

solvents, polymer synthesis, F005 Toluene, Methyl ethyl ketone, NA 
distillations); cleaning; and degreasing Carbon disulfide, lsobutanol, 
operations. Pyridine, Benzene 

Contaminated solid wastes Machining operations, chemistry Acceptable knowledge 0001 lgnitability NA 
research, decontamination and 0003 Reactivity NA 
decommissioning projects, metal 0004 Arsenic 5.0 
finishing operations, and general 0005 Barium 100.0 
maintenance operations. 0006 Cadmium 1.0 

0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0018 Benzene 0.5 
0022 Chloroform 6.0 
0030 2,4-0initrotoluene 0.139 

0032 Hexachlorobenzene 0.139 

0033 Hexachlorobutadiene 0.5 
0034 Hexachloroethane 3.0 
0036 Nitrobenzene 2.0 
0039 Tetrachloroethylene 0.7 
0040 Trichloroethylene 0.5 
0042 2,4,6-Trichlorophenol 2.0 

- ---- ----- -- --- ~ 

Refer to footnotes at end of table. 2 



Document: LANL TA·SS Part B 

Revision No.: ~0:.:.0'---::-=---:-::-::-=----
Date: June 28, 1996 

Table 3-10 (Continued) 

Descriptions of Hazardous Waste Stored at Technical Area 55 

Regulatory 
Potential EPAb Potential Hazardous Umits" 

Waste-Generating Basis for Hazardous Waste Constituents and/or (milligrams 
Waste Description• Process Dascrlption• Characterization• Numbers Characteristics in the Waste per liter) 

Contaminated solid wastes Machining operations, chemistry Acceptable knowledge F001 1,1,1-Trichloroethane, NA 
(Continued) research, decontamination and Carbon tetrachloride 

decommissioning projects, metal F002 1,1,1-Trichloroethane NA 
finishing operations, photographic film F003 Acetone, Methanol NA 
processing, and general maintenance F005 Toluene, Benzene NA 
operations. 

Paint and paint-related Painting and finishing operations, and Acceptable knowledge 0001 lgnitability NA 
wastes general facility maintenance. Sampling and analysis 0005 Barium 100.0 

0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0011 Silver 5.0 
F003 Xylene NA 
F005 Toluene NA 

Photographic processing Photographic film processing and Acceptable knowledge 0001 lgnitability NA 
and photocopier wastes photocopying operations. Sampling and analysis 0002 Corrosivity NA 

0007 Chromium 5.0 
0008 Lead 5.0 
0011 Silver 5.0 

----

Refer to footnotes at end of table. 3 
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Descriptions of Hazardous Waste Stored at Technical Area 55 

Regulatory 
Potential EPAb Potential Hazardous Umits• 

Waste-Generating Basis for Hazardous Waste Constituents and/or (milligrams 
Waste Description• Process Dascription• Characterization• Numbers Characteristics in the Waste per liter) 

Corrosive liquid wastes Analytical research and operations, Acceptable knowledge 0001 lgnitability NA 
electroetching, and electropolishing. Sampling and analysis 0002 Corrosivity NA 

0004 Arsenic 5.0 
0005 Barium 100.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0038 Pyridine 5.09 

F002 Tetrachloroethylene, NA 
Methylene chloride, 
T richloroethytene, 
1,1,1-Trichloroethane, 
Chlorobenzene, 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane, 
Ortho-dichlorobenzene, 
T richlorofluoromethane, 
1,1,2-Trichloroethane 

F003 Methanol NA 
F005 Toluene, Methyl ethyl ketone, NA 

Carbon disulfide, lsobutanol, 
Pyridine, Benzene, 
2-Ethoxyethanol, 2-Nitropropane 

----- ----

Refer to footnotes at end of table. 4 
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Table 3-10 (Continued) 

Descriptions of Hazardous Waste Stored at Technical Area 55 

Regulatory 
Potential EPAb Potential Hazardous Umita" 

Waste-Generating Basis for Hazardous Waste Constituents and/or (milligrams 
Waste Description• Process Description• Characterization• Numbers Characteristics in the Waste per liter) 

Solid metals and metallic Machining and cutting operations; Acceptable knowledge 0001 lgnitability NA 
compounds synthesis reactions; solder from Sampling and analysis 0003 Reactivity NA 

electronic manufacturing, repair, and 0004 Arsenic 5.0 
brazing operations; and grinding 0005 Barium 100.0 
operations. 0006 Cadmium 1.0 

0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 

Contaminated noncorrosive, Vacuum pump maintenance, Acceptable knowledge 0001 lgnitability NA 
aqueous and nonaqueous spectrometric operations, equipment Sampling and analysis 0003 Reactivity NA 
solutions and sludges, cleaning and maintenance, synthesis 0004 Arsenic 5.0 
including oils reactions, analytical operations, metal 0005 Barium 100.0 

polishing operations, and vehicle 0006 Cadmium 1.0 
maintenance. 0007 Chromium 5.0 

0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0018 Benzene 0.5 
0038 Pyridine 5.09 

0040 Trichloroethylene 0.5 

Refer to footnotes at end of table. 5 
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Table 3-10 (Continued) 

Descriptions of Hazardous Waste Stored at Technical Area 55 

Regulatory 
Potential EPAb Potential Hazardous Umlts" 

Waate-Generating Basis for Hazardoua Waste Conatituents and/or (milligram• 
Waate Description• Proceea Dascription" Characterization• Numbera Characteriatica In the Waate per liter) 

Contaminated noncorrosive, Vacuum pump maintenance, Acceptable knowledge F002 Tetrachloroethylene, NA 
aqueous and nonaqueous spectrometric operations, equipment Sampling and analysis Methylene chloride, 
solutions and sludges, cleaning and maintenance, synthesis Trichloroethylene, 
including oils reactions, analytical operations, metal 1,1,1-Trichloroethane, 
(Continued) polishing operations, and equipment Chlorobenzene, 

maintenance. 1,1,2-Trichloro-1,2,2-triftuoroethane, 
Ortho-dichlorobenzene, 
T richloroftuoromethane, 
1,1,2-Trichloroethane 

F003 Xylene, Acetone, Ethyl acetate, NA 
Ethyl benzene, Ethyl ether, 
Methyl isobutyl ketone, n-Butyl 
Alcohol, Cyclohexanone, Methanol 

F005 Toluene, Methyl ethyl ketone, NA 
Carbon disulfide, lsobutanol, 
Pyridine, Benzene, 
2-Ethoxyethanol, 2-Nitropropane 

Mercury wastes Lamp replacement, laboratory Acceptable knowledge 0009 Mercury 0.2 
operations, mercury spill clean-up, and Sampling and analysis U151 Mercury NA 
equipment cleaning and maintenance. 

Used batteries and battery Equipment maintenance. Acceptable knowledge 0002 Corrosivity NA 
fluids 0006 Cadmium 1.0 

0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0011 Silver 5.0 

·-· ---- -- - ------ -------

Refer to footnotes at end of table. 6 
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Table 3-10 (Continued) 

Descriptions of Hazardous Waste Stored at Technical Area 55 

Potential EPAb 
Waste-Genarating Basis for Hazardous Waste 

Waste Description• Process Dascription• Charactarization• Numbers 

Unused/oft-specification Laboratory research and spill residues. Acceptable knowledge 0001 
commercial chemical Sampling and analysis 0002 
products 0003 

0004 through 0043 

All P- and U-listed 
waste codes 

--

Denotes information from the Los Alamos National Laboratory Chemical Science and Technology Division Waste Profile Form database. 
U.S. Environmental Protection Agency. 

Regulatory 
Potential Hazardous Umita" 
Constituents and/or (milligrams 

Charactariatica in the Waste per liter) 

lgnitability NA 
Corrosivity NA 
Reactivity NA 
Toxicity characteristic leaching -c 

procedure wastes 

Discarded commercial chemical NA 
products and off-specification species 

A solid waste exhibits the characteristic of toxicity if the extract from a representative sample of the waste contains any of the contaminants listed (0004-0043) at a concentration equal to or greater 
than the respective value given in the New Mexico Administrative Code, Tide 20, Chapter 4, Part 1 (20 NMAC 4.1), Subpart II, Part 261, Subpart 0, revised November 1, 1995. 

d Indicates that acceptable knowledge may be used as the basis for the hazardous waste designation. · 
Indicates that sampling and analysis may be used to characterize the waste stream. 
Not applicable: Refers to the absence of regulatory limits for ignitable, corrosive, and reactive characteristic wastes and F-. P-, and U-listed wastes. 
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, revised November 1, 1995). 

7 



Waste Description• 

- Spent solvents and 
contaminated 
solvent mixtures 

- Contaminated solid 
wastes 

- Paint and paint-
related wastes 

- Photographic 
processing and 
photocopier wastes 

- Corrosive liquid 
wastes 

- Solid metals and 
metallic compounds 

- Contaminated 
noncorrosive, 
aqueous and 
nonaqueous 
solutions and 
sludges, including 
oils 

- Mercury wastes 

- Used batteries and 
battery fluids 

- Unused/off-
specification 
commercial 
chemical products 

Table 3-11 

Parameters, Characterization Methods, and Rationale 
for Hazardous Waste Stored at Technical Area 55 

Analytical Parametersb Characterization Methods 

- Flash point (for liquid waste) - Acceptable knowledged 
- pH (for liquid waste) - Sampling and analysis• 
- ACAAc·regulated metals 
- Volatile organic compounds (VOC) 
- Semivolatile organic compounds 

(SVOC) 

- RCRA-regulated metals - Acceptable knowledge 
- VOCs 
- SVOCs 

- Flash point (for liquid waste) - Acceptable knowledge 
- RCRA-regulated metals - Sampling and analysis 
- VOCs 

- Flash point (for liquid waste) - Acceptable knowledge 
- pH (for liquid waste) - Sampling and analysis 
- RCRA-regulated metals 

- Flash point (for liquid waste) - Acceptable knowledge 
- pH (for liquid waste) - Sampling and analysis 
- RCRA-regulated metals 
- VOCs 
- SVOCs 

- RCRA-regulated metals - Acceptable knowledge 
- Sampling and analysis 

- Flash point - Acceptable knowledge 
- RCRA-regulated metals - Sampling and analysis 
- VOCs 
- SVOCs 

- RCRA-regulated metal - Acceptable knowledge 
- Sampling and analysis 

- pH (for liquid waste) - Acceptable knowledge 
- RCRA-regulated metals 

- Flash point (for liquid waste) - Acceptable knowledge 
- pH (for liquid waste) - Sampling and analysis 
- ACAA-regulated metals 
- VOCs 
- SVOCs 

Refer to footnotes at end of table. 1 

Document: LANL TA-55 Part B 
Revision No.: ~0-:.:0_,..,.......,..,..,,.,...---
Date: June 28, 1996 

Rationale 

- Determine characteristic for 
ignitability, corrosivity, reactivity, 
and toxicity 

- Determine concentration of 
F-listed solvents 

- Determine characteristic for 
ignitability, reactivity, and toxicity 

- Determine concentration of 
F-listed solvents 

- Determine characteristic for 
ignitability and toxicity 

- Determine concentration of 
F-listed solvents 

- Determine characteristic for 
ignitability, corrosivity, and toxicity 

- Determine characteristic for 
ignitability, corrosivity, and toxicity 

- Determine concentration of 
F-listed solvents 

- Determine characteristic for 
ignitability, reactivity, and toxicity 

- Determine characteristic for 
ignitability, reactivity, and toxicity 

- Determine concentration of 
F-listed solvents 

- Determine characteristic for 
toxicity 

- Determine the presence of a 
U-listed unused commercial 
chemical product 

- Determine characteristic for 
corrosivity and toxicity 

- Determine characteristic for 
ignitability, corrosivity, reactivity, 
and toxicity 

- Determine presence of P-listed or 
U-listed unused commercial 
chemical products 



Table 3-11 (Continued) 

Parameters, Characterization Methods, and Rationale 
for Hazardous Waste Stored at Technical Area 55 

Document: LANL TA-55 Part B 
Revision No.: ~0.:=;0:-::=--::-::::-:----
Date: June 28, 1996 

• Information contained in this column is from the Los Alamos National Laboratory Chemical Science and Technology Division Waste Profile 
Form database. 

b Parameter selection is based on acceptable knowledge for each waste stream. Additional parameters may be selected for each waste stream 
as necessary. 

• Resource Conservation and Recovery Ad. 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. 

d Acceptable 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. 

• Indicates that sampling and analysis may be used to characterize the waste stream. 
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Los Alamos 
National Laboratory LAND DISPOSAL RESTRICTIONS 

NOTIFICATION FORM 

A copy of this form must be attached to each Waste Profile Form and to each Uniform Hazardous Waste Manifest required to transport waste within LAN L, 
pursuant to 40 CFR 268.7(a)(1). 

Waste Profile Form No. Chemical Waste/ 
Waste Disposal Record No. 

Uniform Hazardous Waste 
Manifest No. 

Date of Waste Pickup 

Check only one. 

D Non-wastewater 
D Wastewater [as defined in 40 CFR 268.2(f)) 

NOTIFICATION OF CALIFORNIA LIST APPLICABILITY 

Check all that apply. 

D Liquid hazardous waste containing PCBs at a concentration of <!50 ppm. 
D A D001- D0171iguid waste containing <!134 mg/L of nickel and/or <!130 mg!L of thallium. 
D A D001- D011 waste containing Halogenated Organic Compounds (HOCs) listed in 40 CFR 268, Appendix Ill, at <!1000 ppm. 

NOTIFICATION OF "D" CHARACTERISTIC EPA WASTE CODES 

Check all that apply. 

EPA Waste Code Waste Description and/or Subcategory (as needed) 

o Doof Ignitable characteristic wastes [except for the Section 261.21(a)(1) High TOC Subcategory) that are managed in non· 
CWA!non-CWA-equivalentlnon-Ciass I SDWA systems. 

D D001 High TOC Ignitable Characteristic Liquids Subcategory based on 40 CFR 261.21(a)(1)- Greater than 10% total organic 
carbon. 

o Dooi 
D D003 
D D003 
D D003 
D D003 
D D004 
D D005 
D D006 
D D006 
D D007 
D D008 
D D008 
D D008 
D D009 
D D009 
D D009 
D D009 
D D009 
D D009 
D D010 
D D011 

D D012 
D D013. 
D D014. 

D D015 
D D016. 
D D01i 
D D018 
D D019. 

Corrosive Characteristic Wastes that are managed in non-CWA!non-CWA-equivalentlnon-Ciass I SDWA systems. 
Reactive Sulfides Subcategory 
Reactive Cyanides Subcategory 
Water Reactive Subcategory 
Other Reactives Subcategory (based on 261.23(a)(1)) 

Wastes that exhibit the TC for cadmium 
Cadmium Containing Batteries Subcategory 

Wastes that exhibit TC for lead 
Lead Acid Batteries Subcategory 
Radioactive Lead Solids Subcategory 
High Mercury-Organic Subcategory (<!260 mglkg Hg with organics and not incinerator residues) 
High Mercury-Inorganic Subcategory (<!260 mglkg Hg [with inorganics)) 
Low Mercury Subcategory (<260 mglkg Hg) 
All D009 wastewaters 
Elemental mercury contaminated with radioactive materials. 
Hydraulic oil contaminated with Mercury Radioactive Materials Subcategory 

D D020. 

D D02f 
D D022 
D D023. 
D D024. 
D D025. 
D D026. 

D D02i 

D D028. 
D D029. 
o Doao· 
D D03f 
D D032" 
D D033" 
D D034. 
o Doas· 

D D036 
D D03i 
D D038 
D D039 
D D040 
D D041 
D D042 
D D043 

"All applicable Underlying Hazardous Constituents in these characteristic wastes must be checked in Table UTS. 

Form 1346A (11/94) Figure 3-1 
Land Disposal Restrictions Notification Form 

Page 1 of 6 



Los Alamos 
National Laboratory LAND DISPOSAL RESTRICTIONS 

NOTIFICATION FORM 

NOTIFICATION FOR F001- F005 SPENT SOLVENT WASTES 

Check all that apply. 

Spent solvent wastes with the following constituents only. 

EPA Waste Code Constituents in the waste 
D F001 D Acetone D Isobutyl alcohol 
D F002 D Benzene D Methanol 
D F003 D n-Butyl alcohol D Methylene chloride 
D F004 D Carbon disulfide (wastewater only) D Methyl ethyl ketone 
D FOOS D Carbon tetrachloride D Methyl isobutyl ketone 

D Chlorobenzene D Nitrobenzene 
D a-cresol D Pyridine 
D m-cresol D Tetrachloroethylene 
D p-cresol D Toluene 
D Cresol-mixed isomers (Cresylic acid) D 1,1,1-Trichloroethane 
D Cyclohexanone (wastewater only) D 1,1,2-Trichloroethane 
D a-Dichlorobenzene D 1,1,2-Trichloro - 1,2,2-trifluoroethane 
D Ethyl acetate D Trichloroethylene 
D Ethyl benzene D T richloromonofluoromethane 
D Ethyl ether D Xylenes- mixed isomers (o-, m-, p-xylene) 

Check all that apply. 

EPA Waste Codes Constituents in the waste 

D F003 D Carbon disulfide Note: Treatment standards for these constituents apply to F001 - FOOS wastes which 
D FOOS D Cyclohexanone contain .2!l!l one, two, or all three of these constituents. 

D Methanol 

Check only one, if applicable. 

EPA Waste Code Constituents in the waste 

D FOOS D Containing 2-nitropropane as the only listed F001 - FOOS solvent. 
D Containing 2-ethoxyethanol as the only listed F001 - FOOS solvent. 

NOTIFICATION FOR OTHER "F" WASTES 

Check only one, if applicable. 

D F006 
D F007 
D FOOS 
D F009 
D F027 

Form 1346A (11/94) 
Figure 3-1 (Continued) 

Land Disposal Restrictions Notification Form 
Page 2 of 6 



Los Alamos 
National Laboratory 

D P001 

D P002 

D P003 

D P004 

D P005 

D P006 

D P007 

D POOB 

D P009 

D P010 

D P011 

D P012 

D P013 

D P014 

D P015 

D P016 

D P017 

D P018 

D P020 

D P021 

D P022 

D P023 

D P024 

D P026 

D P027 

D P028 

D P029 

D P030 

D P031 

D P033 

D P034 

D P036 

D P037 

D P038 

D P039 

D P040 

D P041 

D P042 

D P043 

D P044 

D P045 

D P046 

D P047 

D P048 

D P049 

D P050 

Form 1346A (11/94) 

D P057 

D P058 

D P059 

D P060 

D P062 

D P063 

D P064 

D P065 

D P066 

D P067 

D P068 

D P069 

D P070 

D P071 

D P072 

D P073 

D P074 

D P075 

D P076 

D P077 

D P078 

D P081 

D P082 

D P084 

D P085 

D P087 

D P088 

D P089 

D P092 

D P093 

D P094 

D P095 

D P096 

D P097 

D P098 

D P099 

D P101 

D P102 

D P103 

D P104 

D P105 

D P106 

D P108 

D P109 

D P110 

D P111 

LAND DISPOSAL RESTRICTIONS 
NOTIFICATION FORM 

NOTIFICATION FOR "P" AND "U" LISTED WASTE CODES 

D P115 

D P116 

D P118 

D P119 

D P120 

D P121 

D P122 

D P123 

D U001 

D U002 

D U003 

D U004 

D U005 

D U006 

D U007 

D UOOB 

D U009 

D U010 

D U011 

D U012 

D U014 

D U015 

D U016 

D U017 

D U018 

D U019 

D U020 

D U021 

D U022 

D U023 

D U024 

D U025 

D U026 

D U027 

D U028 

D U029 

D U030 

D U031 

D U032 

D U033 

D U034 

D U035 

D U036 

D U041 

D U042 

D U043 

D U044 

D U045 

D U046 

D U047 

D U048 

D U049 

D U050 

D U051 

D U052 

D U053 

D U055 

D U056 

D U057 

D U058 

D U059 

D U060 

D U061 

D U062 

D U063 

D U064 

D U066 

D U067 

D U068 

D U069 

D U070 

D U071 

D U072 

D U073 

D U074 

D U075 

D U076 

D U077 

D U078 

D U079 

D UOBO 

D U081 

D U082 

D U083 

D U084 

D U085 

D U086 

D U087 

D U088 

Figure 3-1 (Continued) 

D U092 

D U093 

D U094 

D U095 

D U096 

D U097 

D U098 

D U099 

D U101 

D U102 

D U103 

D U105 

D U106 

D U107 

D U108 

D U109 

D U110 

D U111 

D U112 

D U113 

D U114 

D U115 

D U116 

D U117 

D U118 

D U119 

D U120 

D U121 

D U122 

D U123 

D U124 

D U125 

D U126 

D U127 

D U128 

D U129 

D U130 

D U131 

D U132 

D U133 

D U134 

D U135 

D U136 

D U137 

D U138 

D U140 

Land Disposal Restrictions Notification Form 

D U144 

D U145 

D U146 

D U147 

D U148 

D U149 

D U150 

D U151 

D U152 

D U153 

D U154 

D U155 

D U156 

D U157 

D U158 

D U159 

D U160 

D U161 

D U162 

D U163 

D U164 

D U165 

D U166 

D U167 

D U168 

D U169 

D U170 

D U171 

D U172 

D U173 

D U174 

D U176 

D U177 

D U178 

D U179 

D U180 

D U181 

D U182 

D U183 

D U184 

D U185 

D U186 

D U187 

D U188 

D U189 

D U190 

D U194 

D U196 

D U197 

D U200 

D U201 

D U202 

D U203 

D U204 

D U205 

D U206 

D U207 

D U208 

D U209 

D U210 

D U211 

D U213 

D U214 

D U215 

D U216 

D U217 

D U218 

0 U219 

0 U220 

0 U221 

0 U222 

0 U223 

0 U225 

0 U226 

0 U227 

0 U228 

0 U234 

0 U235 

0 U236 

0 U237 

0 U238 

D U239 

0 U240 

0 U243 

0 U244 

0 U246 

0 U247 

0 U248 

D U249 

0 U328 

D U353 

0 U359 

Page 3 of 6 



Los Alamos 
National Laboratory LAND DISPOSAL RESTRICTIONS 

NOTIFICATION FORM 

TABLE UTs-Unlversal Treatment Standards 
(Check the applicable underlying hazardous constituents for 0001, 0002, 

and 0012 -0043 characteristic wastes only.) 

Regulated constituent-common name 

D Acenaphthylene D Chloroform 

D Acenaphthene D bis(2-Chloroisopropyl)ether 

D Acetone D p-Chloro-m-cresol 

D Acetonitrile D 2-Chloroethyl vinyl ether 

D Acetophenone D Chloromethane (Methyl chloride) 

D 2 -Acetylaminofluorene D 2-Chloronaphthalene 

D Acrolein D 2-Chlorophenol 

D Acrylamide D 3-Chloropropylene 

D Acrylonitrile D Chrysene 

D Aldrin D a-Cresol 

D 4-Aminobiphenyl D m-Cresol (difficult to distinguish from p-cresol) 

D Aniline D p-Cresol (difficult to distinguish from m-cresol) 

D Anthracene D Cyclohexanone 

D Aramite D 1,2-Dibromo-3-chloropropane 

D alpha-BHC D Ethylene dibromide (1,2-Dibromoethane) 

D beta-BHC D Dibromomethane 

D delta-BHC D 2,4-D (2,4-Dichlorophenoxyacetic acid) 

D gamma-BHC D o,p'-DDD 

D Benzene D p,p'-DDD 

D Benz(a)anthracene D o,p'-DDE 

D Banzai chloride D p,p'-DDE 

D Benzo(b )fluoranthene (difficult to distinguish from D o,p'-DDT 

benzo(k)fluoranthene) D p,p'-DDT 

D Be nzo ( k)fluoran then e (difficult to distinguish from D Dibenz(a,h)anthracene 

benzo(b )fluoranthene) D Dibenz(a,e)pyrene 

D Benzo(g,h,i)perylene D m-Dichlorobenzene 

D Benzo( a)pyrene D a-Dichlorobenzene 

D Bromodichloromethane D p-Dichlorobenzene 

D Methyl bromide (Bromomethane) D Dichlorodifluoromethane 

D 4-Bromophenyl phenyl ether D 1,1-Dichloroethane 

D n-Butyl alcohol D 1,2-Dichloroethane 

D Butyl benzyl phthalate D 1, 1-Dichloroethylene 

D 2-sec-Butyl-4,6-dinitrophenol (Dinoseb) D trans-1,2-Dichloroethylene 

D Carbon disulfide D 2,4-Dichlorophenol 

D Carbon tetrachloride D 2,6-Dichlorophenol 

D Chlordane (alpha and gamma isomers) D 1,2-Dichloropropane 

D p-Chloroaniline D cis-1,3-Dichloropropylene 

D Chlorobenzene D trans-1,3-Dichloropropylene 

D Chlorobenzilate D Dieldrin 

D 2-Chloro-1,3-butadiene D Diethyl phthalate 

D Chlorodibromomethane D 2-4,Dimethyl phenol 

D Chloroethane D Dimethyl phthalate 

D bis(2-Chloroethoxy)methane D Di-n-butyl phthalate 

D bis(2-Chloroethyl)ether D 1 ,4-Dinitrobenzene 

Form 1346A (11/94) Figure 3-1 (Continued) Page 4 of 6 
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Los Alamos 
National Laboratory LAND DISPOSAL RESTRICTIONS 

NOTIFICATION FORM 

TABLE UTS-Universal Treatment Standards 
(Check the applicable underlying hazardous constituents for 0001, 0002, 

and 0012 -0043 characteristic wastes only.) 

Regulated constituent-common name 

D 4,6-Dinitro-o-cresol D Methapyrilene 

D 2,4-Dinitrophenol D Methoxychlor 

D 2,4-Dinitrotoluene D 3-Methylcholanthrene 

D 2,6-Dinitrotoluene D 4,4-Methylene bis(2-chloroaniline) 

D Di-n-cetyl phthalate D Methylene chloride 

D p-Dimethylaminoazobenzene D Methyl ethyl ketone 

D Di-n-propylnitrosamine D Methyl isobutyl ketone 

D 1 ,4-Dioxane D Methyl methacrylate 

D Diphenylamine (difficult to distinguish from diphenylnitrosamine) D Methyl methansulfonate 

D Diphenylnitrosamine (difficult to distinguish from diphenylamine) D Methyl parathion 

D 1,2-Diphenylhydrazine D Naphthalene 

D Disulfoton D 2-Naphthylamine 

D Endosulfan I D o-Nitroaniline 

D Endosulfan II D p-Nitroaniline 

D Endosulfan sulfate D Nitrobenzene 

D Endrin D 5-Nitro-o-toluidine 

D Endrin aldehyde D o-Nitrophenol 

D Ethyl acetate D p-Nitrophenol 

D Ethyl cyanide (Propanenitrile) D N-Nitrosodiethylamine 

D Ethyl benzene D N-Nitrosodimethylamine 

D Ethyl ether D N-Nitroso-di-n-butylamine 

D bis(2-Ethylhexyl) phthalate D N-Nitrosomethylethylamine 

D Ethyl methacrylate D N-Nitrosomorpholine 

D Ethylene oxide D N-Nitrosopiperidine 

D Famphur D N-Nitrosopyrrolidine 

D Fluoranthene D Parathion 

D Fluorene D Total PCBs (sum of all PCB isomers, or all Aroclors) 

D Heptachlor D Pentachlorobenzene 

D Heptachlor epoxide D PeCDDs (All Pentachlorodibenzo-p-dioxins) 

D Hexachlorobenzene D PeCDFs (All Pentachlorodibenzofurans) 

D Hexachlorobutadiene D Pentachloroethane 

D Hexachlorocyclopentadiene D Pentachloronitrobenzene 

D HxCDDs (All Hexachlorodibenzo-p-dioxins) D Pentachlorophenol 

D HxCDFs (All Hexachlorodibenzofurans) D Phenacetin 

D Hexachloroethane D Phenanthrene 

D Hexachloropropylene D Phenol 

D lndeno (1,2,3-c,d) pyrene D Ph orate 

D lodomethane D Phthalic acid 

D Isobutyl alcohol D Phthalic anhydride 

D lsodrin D Pronamide 

D lsosafrole D Pyrene 

D Kepone D Pyridine 

D Methacrylonitrile D Safrole 

D Methanol D Silvex (2,4,5-TP) 

Form 1346A (11/94) Figure 3-1 (Continued) >'age5of6 
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Los Alamos 
National Laboratory LAND DISPOSAL RESTRICTIONS 

NOTIFICATION FORM 

TABLE UTs-Unlversal Treatment Standards 
(Check the applicable underlying hazardous constituents for D001, D002, 

and D012 -D043 characteristic wastes only.) 

Regulated constituent-common name 

D 2,4,5-T (2,4,5-Trichlorophenoxyacetic acid) D Vinyl chloride 

D 1 ,2,4,5-Tetrachlorobenzene D Xylenes-mixed isomers (sum of 0-

D TCDDs (All Tetrachlorodibenzo-p-dioxins) concentrations) 

D TCDFs (All Tetrachlorodibenzofurans) D Antimony 

D 1,1, 1 ,2-Tetrachloroethane D Arsenic 

D 1,1 ,2,2-Tetrachloroethane D Barium 

D Tetrachloroethylene D Beryllium 

D 2,3,4,6-Tetrachlorophenol D Cadmium 

D Toluene D Chromium (Total) 

D Toxaphene D Cyanides (Tota1)1 

D Bromoform (T ribromomethane) D Cyanides (Amenable)1 

D 1 ,2,4-Trichlorobenzene D Fluoride 

D 1 , 1 , 1-Trichloroethane D Lead 

D 1,1 ,2-Trichloroethane D Mercury-Nonwastewater from Retort 

D Trichloroethylene D Mercury-All Others 

D Trichloromonofluoromethane D Nickel 

D 2,4,5-Trichlorophenol D Selenium 

D 2,4,6-Trichlorophenol D Silver 

D 1 ,2,3-Trichloropropane D Sulfide 

D 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane D Thallium 

D tris-(2,3-Dibromopropyl) phosphate D Vanadium 

m-, and p-xylene 

1 Both Cyanides (Total) and Cyanides (Amenable) for nonwastewaters are to be analyzed using Method 9010 or 9012, found in "Test Methods 
for Evaluating Solid Waste, PhysicaVChemical Methods", EPA Publication SW-846, as incorporated by reference in 40 CFR 260.11, with a sample 
size of 10 grams and a distillation time of one hour and 15 minutes. 

NOTIFICATION OF ADDITIONAL TREATMENT STANDARDS 

EPA Waste Code Waste Description and/or Subcategory (if applicable) 

Form 1346A (11/94) Figure 3-1 (Continued) ~.,ge 6 of 6 
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Los Alamos 
National Laboratory WASTE PROFILE FORM I I Reference Numbei 

For rapid processing, complete all sections In black or blue Ink and md this form to 
Waste SeMces Group at MS J579 

Waste Generator's Name (Print) Znumber Waste Management Coordinator's Name (Print) Znumber 

Generator's Group Generator's Telephone Generator's Mail Stop Waste Stream Technical Area Building Room 

Wast. Accumu•tlon 0 Satellite accumulation area -> site no.: 
Check as many as apply. 0 Less than 90 day accumulation area -> site no.: 

0 Radioactive Materials Management Area (RMMA) -> site no.: 
0 None of the above 

Method of Characterization 0 Acceptable Knowledge (AK) 0 MSOS atteched 
Check as many as apply. 0 Analysis attached -> sample/request no. 0 Request for analysis 

Section 1· Chemical and Physical Characteristics 
For help In completing this SIICtion ollhtl form, callS-WAST or 5-4000. ·-Wnt.Type Wnt.Catagory Wnt.Sourcea waa•uatrtx 

Check only one. Check as many as apply. Check as many as apply. Check only one. 

0 Un~unspent chemical 0 Research and development Q,:r; 

~c~aAaeac:Ud 

0 Process wastltt'spent chemical 
0 Solvent 0 Maintenance 0 ~ 1.5 Atmospheres 

CompWt .. of Section 1. 

Wast.c .. s ... 
Check as many as apply. 

0 On-going generation 

0 One-Ume generation 

0 Radioactive (complete Sec. 2) 

0 Non-radioactive 

0 Wastewater (complete Sec. 3) 

0 Classified/Sensitive 

Auoc•ted Documenatlon 
Check as many as apply. 

0 Process SOP -> no.: __ 

0 RMMAOP -> no.: __ 

0 WMSOP ··> no.: __ 

0 Other-> 

0 None ··> describe below 

Wasta/Proceu Description 

Form 1346 (1195) 

0 Oegreaser 0 ConsVuctlon 
0 Dioxin ' 0 Material processing 

0 Electroplating 0 Oeconldecom 

0 Treated hazardous waste 0 Investigation derived 
residue 0 Remediation 

0 Explosive process waste 0 UST • petroleum 

0 Infectious/biological waste 0 UST • non-petroleum 

0 Beryllium 0 Generator treatment 

0 Asbestos-friable 0 lnterlm'permitted treatment 

0 Asbestoe-nonfrlable 0 lnduatrlal sludge 

0 Empty containers 0 Sanitary sludge 

0 PCB (<50 ppm) 0 Abatement E§ PCB (50· 500 ,...) 
PCB (> 500 ppm) 

id. no.: 

0 Not applicable -> describe 
below 

-· 

Figure 3-2 
Waste Profile Form 

0 > 1.5 Atmospheres 

!J('JI.l!d 

0 Aqueous 

0 Organic 

['j Inorganic 

Sr..lld 

0 Powder/ash 

0 Solid 

0 Absorbed liquid 

Matrix Type 
Check only one. 

0 Homogeneous 

0 Heterogeneous ··>describe 
below 
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Section 1- Chemical and Physical Characteristics (continued) 
lgnltablllty (degrMS F.) Corroslvlty (pH) Reactivity Boiling Point (degrees F.) 
Check only one. Check only one. Check as many as apply. Check only one. 

0 <73 D .s2.o D Unstable D .s9s 

D 73-99 D 2.1-4.o D Water reactive D >9s 
D 1oo-139 D 4.1-6.o 0 Pyrophorlc 0 Not applicable 

D 14o.2oo D 6.1-9.o 0 Cyanide bearing 

D >200 0 9.1-12.4 0 Sulfide bearing 

0 Ignitable solid D ~ 12.5 D Shock sensitive 

0 DOT oxidizer D Uquid corrosive to steel D Explosive - class 

0 Not ignitable 0 Not aqueous 0 Non-reactive 

Identify preeence of contarnlnentL Minimum Maximum Unit Analytical method (ppm or % only) 

Toxicity Characteristic Metals 

Arsenic ONone 0< 5.0ppm to 0 TCLP 0 Total 
Barium ONone 0 < 1oo.oppm to 0 TCLP 0 Total 
Cadmium ONone 0< 1.0ppm to 0 TCLP 0Total 
Chromium ONone 0< 5.0ppm to 0 TCLP 0 Total 
Lead ONone 0< 5.0ppm to 0 TCLP 0 Total 
Mercury ONone 0< 0.2ppm to 0 TCLP 0 Total 
Selenium ONone 0< 1.0ppm to 0 TCLP 0 Total 
Silver ONone 0< 5.0ppm to 0 TCLP 0 Total 

Toxicity Cham:terlstlc Organic Compounds 
Benzene 0 None 0< O.Sppm to OTCLP 0 Total 
Carbon tetrachloride ONone 0< O.Sppm to OTCLP 0 Total 
ChlorobenZene ONone 0 < 100.0ppm to OTCLP 0 Total 
Chloroform 0 None 0< 8.0ppm to OTCLP 0 Total 
Craeol ONone 0 <200.0ppm to 0 TCLP 0 Total 
1 ,4-dichlorobenzene ONone 0< 7.5ppm to OTCLP 0 Total 
1 ,2-Dichloroethane 0 None 0< O.Sppm to OTCLP 0 Total 
1,1-Dichloroethylene ONone 0< 0.7ppm to OTCLP 0 Total 
2,4-Dinitrotoluene ONone 0 < 0.13ppm to 0 TCLP 0 Total 
Haxachlorobenzene 0 None 0 < 0.13ppm to 0 TCLP 0 Total 
Haxachlorobutadlene 0 None 0< O.Sppm to 0 TCLP 0 Total 
Hexachloroethane 0 None 0< 3.0ppm to 0 TCLP 0 Total 
Methyl ethyl ketone 0 None 0 <200.0ppm to 0 TCLP O Total 
Nitrobenzene 0 None 0< 2.0ppm to OTCLP O Total 
Pentachlorophenol ONone 0 < 100.0ppm to OTCLP 0 Total 
Pyridine 0 None 0< 5.0ppm to 0TCLP O Total 
Perchloroethytene or tetrachloroethylene 0None 0< 0.7ppm to OTCLP 0 Total 
Trichloroethylene 0None 0< O.Sppm to 0 TCLP 0 Total 
2,4,5-Trichlorophenol 0 None 0 <400.0ppm to OTCLP 0 Total 
2.4,6-Trichlorophenol 0None 0< 2.0ppm to 0 TCLP 0 Total 
Vinyl chloride 0None 0< 0.2ppm to 0TCLP 0 Total 

Additional Chemical Constituents and ContamlnMta (for hazardous constituents, ... AR 10-3, Appendix A) 
List all other consti1uents (including inerta) not Identified lbove and attach any applicable analyHa. 

Name of conati1uent 

Form 1346 (1/95) 

Cas no.( optional) 

Figure 3·2 (Contlnu~d) 
Waste Profile Form 

Minimum 
Unrt 

Maximum (ppm Of % only) 

to 

to 

to 

to 

to 

to 

to 

to 

to 
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Gene1'81 

0 Alpha 
D Beta 
0 Gamma 

...................................................... 

TRU riKIIonuclldes 

0 NonapreHI'It 

0 Am-241 
D Am-243 
0 ct-24& 
0 Cf-251 
D Cm-243 
D Cm-245 
0 Cm-247 
D Pu-238 
D Pu-23SJ 

D Pu-240 
D Pu-242 

...................................................... 

Fission products 

D Nonepraaent 

0 Ba-140 
0 Ca-144 
0 Ca-134 
0 Ca-137 
0 1-12a 
0 1·133 
0 Kr·85 
0 Nt>-a5 
0 Ru-108 
0 Sb-125 
0 Sr-90 
0 Tc-aa 
0 Zr-93 
0 Zr-95 

··------····-·---····--····-----··---··--······· 

ActJVIItlon products 

D NonepreHI'It 

0 As·74 
0 Ba-7 

C-14 
0 Co-58 8 Co-57 
0 Co-58 
0 Co-60 
0 Cr-51 

0 Eu-t52 
0 Mn-52 
0 Mn-54 

0 Nb-94 
D Ni-5SJ 
D Nl-63 

0 Rb-83 
D Rb-84 
D s.-15 
D Sr-82 
0 Sr-85 
0 V-48 
0 Y-88 
0 Zn-65 
0 Zr-88 

Form 1346 (1195) 

Section 2· Radiological Characteristics 
For help in completing this section of the form, caN 5-WAST or 5-4000. 

Ranga 
minimum maximum 

to 
to 
to 

............................................................................. 

to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 

............................................................................. 

to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 

··----·-·-···--·-·-·-·-····-·-·-·-·-·-·-·-·-·----·-

to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 

Unit Range 
( Cilg ()( Cio1) mNnum m«Ximum 

Other 

D NonepreHI'It 

0 Am-242 to 
0 Bi-207 to ........................................... 
0 e1-210 to 
D Cl-250 to 
0 Cl-252 to 
0 Cm-244 to 
D H-3 to 
0 Pa-231 to 
0 Pb-210 to 
D Po-210 to 
D Pu-238 to 
D Pu-241 to 
D Ra-22t to 
D Ra-228 to 
0 Th-230 to 
D Th-232 to 
0 U·232 to 
0 U-233 to 
0 U·234 to .......................................... D U-235 to 
D U-238 to 
D U·238 to 

········-·-·-·-·-·-·-·-·-·-····-·-·-·-·· -·--·-·-·-·-·-·--·-·-·-·-·-···················-····-········· 

Add'll'8dlonuclldH 

D No addltlolwl 
radlonuclkiM 
pr&Mnt 

to 

to 

to 

to 

to ·-·-·-·-·-·-·-·-·-·--·-·-·-
to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

Contamination Type: Checlc as many as apply. 

D 
D 

Figure 3-2 (Continued) 
Waste Profile Form 

Volume Contamination 

Surface Contamination 

Unit 
(Cilg or Cio1) 

··-·······- ················--·-·-··· 
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,.---------------~ ---~--~---~--------.. 
Section 3 - Wastewa~er Chart.ieteriatica­

For holp In completing this S6Ctlon of ths form, ca/17-4301. 

Identify preMnce of contaminanta 

Aluminum 
Boron 
Cobalt 
Copper 
Vanadium 
Zinc 

I Maximum dally flow when discharge occurs: 

·"-----~-~-~-------------·-------. 

Mini:io'J!'ll Unit 
Analytical method tJ~ ~im·n~ (ppm or "• only) 

-~~ ..... ··-----~---··-·r· --- . ········-- -·- -·--·"' r---....:-r------1 
0 None 0 < S.Oppm .. ·-·-- ·-···- .. tr ..... , .. _ . .. ---- 0 TCLP 0 Total 
0 None 0 < 5.0 ppm iv __ --- --- 0 TCLP 0 Total 
0 None 0 < 1.0ppm to---- 0 TCLP 0 Total 
0 None 0 < 1.0ppm to---- 0 TCLP 0 Total 
0 None 0 < 0.10ppm to---- __ OTCLP OTotal 
0 None 0 < i5.4 ppm _ to 0 TCLP 0 Total 

0 Gal~ns ll 
0 Liters Ave,.ge dally flow wht1n discharge occurs: 

0 Gallons I 
0 Liters . 

I Estimated number of days per year that discharge wiN occur: 

Estimated total volume per year discharged to the Radioactive Uquld Waste Collection System at TA-~ 1: 

For TA-55 UM only. Wastewater will be discharged through one of the following: 

0 Acidline 0 Caustic line 0 Industrial waste line 

~-==========~~~~~~========~ ;;;:::;;; 

Section 4 - Additional Information 
If additional Information Is available on the chemical, physical, or radlolog/c8J characf8r of ths waste not covered on this form, provide it below: 

WASTE GENERATOR CERTIFICATION: Based on fJ"Y kno~e of ths waste and/or chemlcaVpflys/cal_ snalvsis, I certify that the information 
on this form Is correct. 1 understand that this lnformat/oh wil be made available to ~J~g~Jiatory aaenCifis and that there are Significant penalties for 
submitting false information, Including the possibility of fines and imprisonment for lcriowing vloTatlons. 

Signature 

Form 1346 (1/95) 
Figure 3-2 {Continued) 

Waste Profile Form 

Date 
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Notice 

There are Unclassified Controlled Nuclear 
Information (UCNI) Documents included as part of 
this Part 8 Permit Application. 

Document Security Requirements: 
1. Maintain physical control when not in use. 
2. Store in a locked drawer 
3. Prevent unauthorized access or dissemination 

Access: 
Any authorized individual (a person who has a need to 

know the information in connection with the performance of 
official DOE-authorized activities) may have routine access 
to UCNI. 

These documents are not to be released to civilian 
"" population. Violation of the security requirements of UCN I 

may result in a civil penalty of up to $100,000 Criminal 
penalties may also apply under section 223 of the Atomic 
Energy Act. 

For access to these documents contact: 
Ms. Barbara Hoditschek, RCRA Permits Management 

Program Manager 
Mr. Robert S. (Stu) Dinwiddie, LANL Facility Manager 
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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. 

4.1 CONTAINER 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. 

4-1 
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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. 

4.1.1 Container Storage Areas 1, 2, and 3 

Areas 1, 2, and 3 are used to store containers of hazardous waste, transuranic (TAU) 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 

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 
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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. 

4.1.2 Container Storage Area 4 

Area 4 is used to store containers of hazardous waste, TAU 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. 

4.1.3 Container Storage Area 5 

Area 5 is used to store hazardous waste, TAU mixed waste, and low-level mixed waste solids. 

The container storage area is located in the northeast section of the basement at T A-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. 
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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. 

4.1.4 Container Storage Area 6 

Area 6 is used to store containers of TAU 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 1 0 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. 

4.1.5 Container Storage Area 7 

Area 7 may be used to store containers of hazardous waste, TAU 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 

4-4 



Document: 
Revision No.: 
Date: 

LANL TA·55 Part B 
0.0 
June 28, 1996 

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 

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 

1 0 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. 

4.1.6 Container Storage Areas 8 and 9 

Areas 8 and 9 may be used to store containers of TAU 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 6ft 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 1 0-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 1 0 percent of the volume of the potential 
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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. 7 Container Storage Area 1 0 

Area 10 may be used to store containers of TAU mixed waste and low-level mixed waste solids. 

The container storage area is located in T A-55-4-433, as shown on Figure 4-2. The floor of 

TA-55-4-433 is constructed of 1 0-in.-thick concrete and is coated with a chemical- and 

temperature-resistant epoxy primer and epoxy paint. Area 1 0 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 1 0 ft long by 2 ft wide. Area 1 0 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. 

4.1.8 Container Storage Area 11 

Area 11 may be used to store containers of TAU 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 

1 0-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, 
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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. 

4.1.9 Container Storage Pad 

A container storage pad, located outside and northwest of TA-55-4, is used to store containers 

of hazardous waste, TAU 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. 

4.1.1 0 Container Storage Are afT A-55-185 

The container storage area located in TA-55-185 may be used to store containers of hazardous 

waste, TAU mixed waste, and low-level mixed waste solids. TA-55-185 is located west of 
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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 

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. 

4.2 WASTE 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. 

4.2.1 Container 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 4.1.1 0 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. 
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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 TAU 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 

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 
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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. 

4.2.2 Storage 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 T A-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. 

4.2.3 Handling 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. 

4.2.4 Ignitable, 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. TAU mixed waste in Area 6 is stored 
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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 

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. 

4.2.5 Removal 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 
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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. 

4.3 MIXED WASTE STORAGE TANK SYSTEMS [20 N MAC 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., TAU 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. 

4.3.1 Evaporator 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 

installed at its present location in TA-55-4-401 in 1988. The tank system is used to store 
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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). 

4.3.1.1 Design, 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 28 

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 829, 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 

1 0-in.-thick concrete floor with anchor bolts. The 1 0-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," ACI315. The design 

construction and tolerance of the framework around the concrete is in accordance with ACI 347. 

Figures 4-7 through 4-1 0 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. 
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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 the 

vacuum trap are constructed of PYRE~ 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-stru~ support system. The Uni-stru~ 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. 
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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. 

4.3.1.2 Installation, 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. 

4.3.2 Cementation 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 
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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 1 0-in.-thick concrete floor within 

TA-55-4-401. The 1 0-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-strufl> support system. The 

Uni-struf!> 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. 

4.3.2.1 Design, 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 
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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, 

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, 
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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. 

4.3.2.2 Installation. 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 

{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. 
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4.3.3 Secondary 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 60ft long by 75ft wide. The 

containment area can accommodate over 20,000 L of liquids. The entire floor is constructed of 

1 0-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 (ACT) 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.) 
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4.4 WASTE 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 

wastes). 

4.4.1 Hazardous Characteristics of the Waste to be Stored [20 NMAC 4.1, Subpart IX, 
270.160); 20 NMAC 4.1, SubpartV, 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. 
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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. 

4.5 MIXED 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. 

4.5.1 Design, 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. 

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 3ft 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 PYRE~ 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 
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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 
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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 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. 

4.5.2 Secondary 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. 

4.6 WASTE 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. 

4.6.1 Hazardous 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 
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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. 

4.6.2 Treatment Effectiveness [20 NMAC 4.1, Subpart IX, 270.23{d)] 

The cementation unit is subject to the TAU 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. 

The treatment process itself is administratively controlled. Certification, packaging, storage, and 

transportation of TAU 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. 

4.6.3 Environmental 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 
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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. 

4.6.3.1 Protection 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 60ft long by 75ft wide. The capacity 

of the containment area is greater than 1 00 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 
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exceeds the annual precipitation. Section 2.2.3 of this permit application provides site-specific 

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 T A-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). 

4.6.3.2 Protection 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 
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National Pollutant Discharge Elimination System-permitted waste water discharge. Map 3 of 

Revision 1.0 of the T A-55 Part A Permit Application shows the locations of these surface waters. 

4.6.3.3 Protection 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. 

4.6.3.4 Protection 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. 
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4.7 RECORDKEEPING 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. 

4.7.1 Operating 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, 264.560), 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 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. 
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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 Ill, Part 262, revised November 1, 1995; 20 NMAC 4.1, Subpart V, 

Part 264, revised November 1, 1995; and 20 N MAC 4.1, Subpart VIII, Part 268, revised 

November 1, 1995. 

4.7.2 Biennial 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 8700-138. The report will cover facility activities during the previous 

calendar year and will include: 

• The EPA identification number, name, and address of the facility 

• 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 
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• 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. 

4.7.3 Additional 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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Table 4-1 

Transuranlc Mixed Waste Stored at Technical Area 55 

Potential Regulatory 
TRUPACT-11 EPA• Potential Hazerdous Limits• 

Content (TRUCON) Hazardous Waste Constituents In the (milligrams per 
Waste Description Codes Waste-Generating Process Description Numbers Waste liter) 

Solidified inorganic process solids LA 114 Inorganic process solids and liquids that may include process residue from 0007 Chromium 5.0 
and liquids• evaporator bottoms and other discardable solutions, process-leached 

solids, ash, filter cakes, metal oxides, and fines, generated as a resuh of 
plutonium (Pu) processing operations that are so~dified in cement. 

Combustible waste LA 116 Combustible solids (e.g., paper, rags, plastic, rubber) and a smal fraction 0004 Arsenic 5.0 
of noncombusti:>les (e.g., metal scrap) generated from Pu processing 0005 Barium 100.0 
activities. 0006 Cadmium 1.0 

0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
F001 Spent halogenated NAd 
F002 solvents 
F003 
F005 

Noncombustible metal waste LA 117 Noncombustible metal waste (e.g., motors, pumps, tools, process 0005 Barium 100.0 
equipment) and glass with a small fraction of combustible waste (e.g., 0006 Cadmium 1.0 
plastics) generated from Pu processing activities. 0008 Lead 5.0 

0009 Mercury 0.2 
0011 Silver 5.0 

Glass waste LA 118 Glass waste (e.g., discarded laboratory glassware, windows, botUes), and 0008 Lead 5.0 
metal with a small fraction of combustibles (e.g., plastics) generated from 0009 Mercury 0.2 
Pu processing activities. 

Leaded glove waste LA 123 Leaded gloves discarded with a small fraction of noncombustible waste 0008 Lead 5.0 
(e.g., motors, tools) generated from Pu processing activities. 

Mixed combustible/ LA 125 Mixtures of combustible and noncombustible waste including paper, rags, 0004 Arsenic 5.0 
noncombustible waste plastic, rubber, leaded glovebox gloves, glass, motors, pumps, tools, and 0005 Barium 100.0 

miscellaneous metal waste. 0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
F002 Spent halogenated NA 

solvents 
-------------------- ---- -

Refer to footnotes at end of table. 
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Table 4-1 (Continued) 

Transuranlc Mixed Waste Stored at Technical Area 55 

Potential Regulatory 
TRUPACT-11 EPA" Pot.ntlal Hazardous Limits~ 

Content (TRUCON) Hazardous Wasta Constituents In tha (milligrams par 
Wasta Description Codas Wasta-Generating Process Description Numbers Wasta lltar) 

Solidified organic process solids LA126 Solidified process solids and liquids which, together with plastic packaging, 0007 Chromium 5.0 
and liquids• result in >5% and normaly S10% 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. 

---~ 

,_ 
------------ ---~-- ----------- ------ - -- ----

• U.S. Environmental Protection Agency. 
• A 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 0, revised Noverrber 1, 1995. 
• At TA-55, these wastes may potentially contain liquids. 
• Not 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 

Potential Hazardous Regulatory 
Potential EPA• Constituents end/or Llmltsb 

Hazardous Waste Characteristics In tha (milligrams par 
Waste Description Waste-Generating Process Description Numbers Waste liter) 

Homogeneous Wastes 

Unused solid reagent chemicals Discarded off-specification unused reagent powders and 0001 lgnitabHity NA0 

crystalline materials. 0002 Corrosivity NA 
0003 Reactivity NA 
0004 Arsenic 5.0 
0005 Barium 100.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0011 Silver 5.0 

All P- or U-listed waste NA 
codes 

Heterogeneous Wastes 

Contaminated bulk lead shielding and scrap Radiation shielding in laser applications and materials from 0006 Cadmium 1.0 
demolition and decommissioning of research laboratories 0007 Chromium 5.0 
containing metal fittings, piping, and tools with Uranium-238 0008 Lead 5.0 
contamination and/or heavy metal materials. 

Discarded bricks Lead bricks from radiation shielding and debris from 0006 Cadmium 1.0 
_decontamination and decommissioning projects. 0008 Lead 5.0 

---------- -

Refer to footnotes at end of table. 
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Table 4-2 (Continued) 

Low-Level Solid Mixed Waste Stored at Technical Area 55 

Potendal Hazardous Regulatory 
Polandal EPA" Consdluenls and/or Llmllsb 

Hazardous Wasta Charec:t8rlsdcs In the (milligrams par 
Wast8 Daserlpdon Wasla·Ganaradng Process Description Numbers Wast8 Iller) 

Organic-contaminated noncombustible solids Absorbed oDs, laboratory debris, and discarded equipment. 0004 Arsenic 5.0 
0005 Barium 100.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0027 1 ,4-Dichlorobenzene 7.5 
0030 2,4-Dinitrotoluene 0.13 
0032 Hexachlorobenzene 0.13 
0033 Hexachlorobutadiene 0.5 
0034 Hexachloroethane 3.0 
0042 2,4,6-Triehlorophenol 2.0 
F001 1,1, 1-Trichloroethane, NA 

Trichloroethylene 
F002 Cholobenzene, NA 

Methylene chloride, 
Trichloroethylene, 
Tetrachloroethylene 

F004 Cresol, NA 
Nitrobenzene 

F005 Toluene, NA 
Methyl ethyl ketone, 
Benzene 

Mercury waste Free elemental mercury, mercuric CO!ll>Ounds, gels containing 0009 Mercury 0.2 
mercuric co111>0unds, old thermometers, hygrometers, vacuum U151 Mercury NA 
tubes, fluorescent light bulbs, and other instruments and 
equipment containing unrecoverable mercury. 

Batteries Discarded battery cores (with potential residual liquid), including 0001 lgnitability NA 
lead-acid, rechargeable nickel-cadmium, and mercury. 0002 Corrosivity NA 

0003 Reactivity NA 
0004 Arsenic 5.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 

--- -- --- - ~---- ------·· ----·-- --- -- ----- -

Refer to footnotes at end of table. 2 
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Table 4-2 (Continued) 

Low-Level Solid Mixed Waste Stored at Technical Area 55 

• U.S. Environmental Protection Agency. 
b A 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 Noverrber 1, 1995. 
• Not applicable: Refers to the absence of regulatory limits for ignitable, corrosive, and reactive characteristic wastes and F-, P-, and U-listed wastes. 

3 
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Table 4-3 

Solid Hazardous Waste Stored at Technical Area 55 

' 
Regulatory 

Potential Hazardous Umits0 

Potential EPAb Constituents and/or (milligrams 
Waste Description• Waste-Generating Process Description• Hazardous Waste Numbers Characteristics in the Waste per liter) 

Contaminated solid wastes Machining operations, chemistry research, 0001 lgnitability NAd 
i 

decontamination and decommissioning 0003 Reactivity NA 
projects, metal finishing operations, and 0004 Arsenic 5.0 
general maintenance operations. 0005 Barium 100.0 

0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0018 Benzene 0.5 
0022 Chloroform 6.0 
0030 2,4-0initrotoluene 0.13 
0032 Hexachlorobenzene 0.13 
0033 Hexachlorobutadiene 0.5 
0034 Hexachloroethane 3.0 
0036 Nitrobenzene 2.0 i 

0039 Tetrachloroethylene 0.7 I 

0040 Trichloroethylene 0.5 
0042 2,4,6-T richlorophenol 2.0 
F001 1, 1,1-Trichloroethane, Carbon tetrachloride NA 
F002 1, 1,1-Trichloroethane NA 
F003 Acetone, Methanol NA 
F005 Toluene, Benzene NA I 

Paint and paint-related wastes Painting and finishing operations, and genaral 0001 lgnitability NA 
I 

facility maintenance. 0005 Barium 100.0 
0006 Cadmium 1.0 ! 

0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0011 Silver 5.0 
F003 Xylene NA 
F005 Toluene NA 

Refer to footnotes at end of table. 



Document: LANL TA-55 Part B 
Revision No.: .::.0-:.::0:._ _____ _ 
Date: June 28, 1996 

Table 4-3 (Continued) 

Solid Hazardous Waste Stored at Technical Area 55 

Potential Hazardous 
Potential EPAb Constituents and/or 

Waste Description• Waste-Generating Process Description• Hazardous Waste Numbers Characteristics in the Waste 

Solid metals and metallic Machining and cutting operations; synthesis 0001 lgnitability 
compounds reactions; solder from electronic D003 Reactivity 

manufacturing, repair, and brazing operations; D004 Arsenic 
and grinding operations. D005 Barium 

D006 Cadmium 
D007 Chromium 
D008 Lead 
D009 Mercury 
D010 Selenium 
D011 Silver 

Mercury wastes Lamp replacement, laboratory operations, D009 Mercury 
mercury spill clean-up, and equipment U151 Mercury 
cleaning and maintenance. 

Used batteries Equipment maintenance. D002 Corrosivity 
D006 Cadmium 
D007 Chromium 
D008 Lead 
0009 Mercury 
D011 Silver 

Unused/off-specification Laboratory research and spill residues. D001 lgnitability 
commercial chemical products D003 Reactivity 

D004 through D043 Toxicity characteristic leaching procedure wastes 
All P- and U-listed waste codes Discarded commercial chemical products and 

off-specification species 

• Denotes information from the Los Alamos National Laboratory Chemical Science and Technology Division Waste Profile Form database. 
b U.S. Environmental Protection Agency. 

Regulatory 
Umits" 

(milligrams 
per liter) 

NA 
NA 
5.0 

100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

0.2 
NA 

NA 
1.0 
5.0 
5.0 
0.2 
5.0 

NA 
NA 
_c 

NA 

- ---

c A 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. 

d Not applicable: Refers to the absence of regulatory limits for ignitable, corrosive, and reactive characteristic waste and F-, P-, and U-listed wastes. 

2 



Document: LANL T A-55 Part B 

Revision No.: ~0.:..:0;__..,..,.......,..,~---
Date: June 28, 1996 

Table 4-4 

Low-Level Liquid Mixed Waste Stored At Technical Area 55 

Regulatory 
Potential EPA" Potential Hazardous Llmltsb 

Hazardous Waste Constituents and/or (milligrams 
Wasta Description Waste-Generating Process Description Numbers Characteristics In the Wasta par liter) 

Spent solvents and contaminated Extraction operations, bench-scale experimental inorganic 0001 lgnitability NA0 

solvent mixtures chemistry, environmental analysis, and radiochemistry. 0002 Corrosivity NA 
0004 Arsenic 5.0 
0005 Barium 100.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0018 Benzene 0.5 
0019 Carbon tetrachloride 0.5 
0021 Chlorobenzene 100.0 
0022 Chloroform 6.0 
0027 1,4-Dichlorobenzene 7.5 
0028 1,2-Dichloroethane 0.5 
0030 2,4-Dinitrotoluene 0.13 
0032 Hexachlorobenzene 0.13 
0033 Hexachlorobutadiene 0.5 
0034 Hexachloroethane 3.0 
0036 Nitrobenzene 2.0 
0042 2,4,6-Trichlorophenol 2.0 
0043 Vinyl chloride 0.2 
F001 Tetrachloroethylene, Trichloroethylene, NA 

Methylene chloride, 1,1,1-Trichloroethane, 
Carbon tetrachloride, Chlorinated fluorocarbons 

F002 Tetrachloroethylene, Trichloroethylene, 1,1,1-Trichloroethane, NA 
1,1,2-Trichloro-1,2,2-trifluoroethane 

F003 Xylene, Acetone, Ethyl acetate, Ethyl ether, Methyl isobutyl NA 
ketone, n-Butyl alcohol, Methanol 

F005 Toluene, Methyl ethyl ketone, Carbon disulfide, lsobutanol, NA 
Pyridine, Benzene 

Corrosive liquid wastes Radiochemistry research, plutonium-processing operations, 0001 lg nitability NA I 

and analy1ical chemistry. 0002 Corrosivity NA 
0007 Chromium 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0036 Nitrobenzene 2.0 

Refer to footnotes at end of table. 



Document: LANL TA-55 Part B 

Revision No.: .:;0::.0:..-~-------
Date: June 28, 1996 

Table 4-4 (Continued) 

Low-Level Liquid Mixed Waste Stored at Technical Area 55 

Regulatory 
Polanllal EPA• Polanllal Hazardous Limits~ 

Hazardous Wasta Constituents and/or (milligrams 
Waste Description Wasta-Generating Process Description Numbers Chareclarlsllcs In the Waste per lltar) 

Nonaqueous, noncorrosive liquids Metal polishing operations, and radiochemistry research. 0001 lgnitability NA 
contaminated with heavy metals 0004 Arsenic 5.0 

0005 Barium 100.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 

Oil wastes Equipment maintenance operations. 0004 Arsenic 5.0 
0005 Barium 100.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0028 1,2-Dichloroethane 0.5 
F001 Tetrachloroethylene, Trichloroethylene, NA 

Methylene chloride, 1,1,1-Trichloroethane, 
Carbon tetrachloride, Chlorinated fluorocarbons, 

F002 Tetrachloroethylene, Trichloroethylene, 1,1,1-Trichloroethane, NA 
1,1 ,2-Trichloro-1,2,2-trifluoroethane 

F003 Xylene, Acetone, Ethyl acetate, Ethyl ether, Methyl isobutyl NA 
ketone, n-Butyl alcohol, Methanol 

F005 Toluene, Methyl ethyl ketone, Carbon disulfide, lsobutanol, NA 
Pyridine, Benzene 

Unused liquid reagent chemicals Discarded off-specification unused liquid reagent chemicals. 0001 lgnitability NA 
0002 Corrosivity NA 

All P- and U-listed Discarded commercial chemical products and NA 
waste codes oft-specification species 

I 

Photographic processing and Photographic film processing and photocopying operations. 0001 lgnitability NA 
photocopier wastes 0002 Corrosivity NA 

0007 Chromium 5.0 
0008 Lead 5.0 
0011 Silver 5.0 

Refer to footnotes at end of table. 2 
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Low-Level Liquid Mixed Waste Stored at Technical Area 55 

• U.S. Environmental Protection Agency. 

Document: LANL TA-55 Part 8 
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b A waste exhibits the characteristic of toxicity if the extract from a representative S8f1llle of the waste contains any of the contaminants listed (0004-0043) 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 Novent>er 1, 1995. 

• Not applicable: Refers to the absence of regulatory Umits for ignitable and corrosive characteristic wastes and F-, P-, and U-Usted wastes. 

3 
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Liquid Hazardous Waste Stored at Technical Area 55 

Regulatory 
Potential Hazardous Umits0 

Waste-Generating Potential EPAb Constituents and/or (milligrams 
Waste Description• Process Description• Hazardous Waste Numbers Characteristics in the Waste per liter) 

Spent solvents and Research and development activities; laser 0001 lgnitability NAd 
contaminated solvent mixtures research; organic and inorganic chemistry 0002 Corrosivity NA 

research (e.g., solvent extractions, liquid 0003 Reactivity NA 
chromatography solvents, polymer 0004 Arsenic 5.0 
synthesis, and distillations); cleaning; and 0005 Barium 100.0 
degreasing operations. 0007 Chromium 5.0 

0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0018 Benzene 0.5 
0019 Carbon tetrachloride 0.5 
0021 Chlorobenzene 100.0 
0022 Chloroform 6.0 
0028 1 ,2-0ichloroethane 0.5 
0030 2,4-0initrotoluene 0.13 
0032 Hexachlorobenzene 0.13 
0035 Methyl ethyl ketone 200.0 
0036 Nitrobenzene 2.0 
0038 Pyridine 5.0 i 

I 
0040 Trichloroethylene 0.5 

I 0043 Vinyl chloride 0.2 
F001 Tetrachloroethylene, Trichloroethylene, Methylene chloride, NA 

1,1, 1-Trichloroethane, Carbon tetrachloride, 
Chlorofluorocarbons 

F002 Tetrachloroethylene, Trichloroethylene, 1,1, 1-Trichloroethane, NA 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

F003 Xylene, Acetone, Ethyl acetate, Ethyl ether, Methanol, Methyl NA 
isobutyl ketone, n-Butyl alcohol 

F005 Toluene, Methyl ethyl ketone, Carbon disulfide, lsobutanol, NA 
Pyridine, Benzene 

------------ ---------- --------- --

Refer to footnotes at end of table. 
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Table 4-5 (Continued) 

Liquid Hazardous Waste Stored at Technical Area 55 

Regulatory 
Potential Hazardous Umita" 

Waste-Generating Potential EPAb Constituents and/or (milligrams 
Waste Description• Process Description• Hazardous Waste Numbers Characteristics In the Waste per liter) 

Paint and paint-related wastes Painting and finishing operations, and 0001 lgnitability NA 
general facility maintenance. 0005 Barium 100.0 

0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0011 Silver 5.0 
F003 Xylene NA 
F005 Toluene NA 

Photographic processing and Photographic film processing and 0001 lgnitability NA 
photocopier wastes photocopying operations. 0002 Corrosivity NA 

0007 Chromium 5.0 
0008 Lead 5.0 
0011 Silver 5.0 

Corrosive liquid wastes Analytical research and operations, 0001 lgnitability NA 
electroetching, and electropolishing. 0002 Corrosivity NA 

0004 Arsenic 5.0 
0005 Barium 100.0 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0038 Pyridine 5.0 
F002 Tetrachloroethylene, Methylene chloride, Trichloroethylene, NA 

1,1,1-Trichloroethane, Chlorobenzene, 1,1,2-Trichloro-
1,2,2-trifluoroethane, Ortho-dichlorobenzene, 
Trichlorofluoromethane, 1,1,2-Trichloroethane 

F003 Methanol NA 
F005 Toluene, Methyl ethyl ketone, Carbon disulfide, lsobutanol, NA 

Pyridine, Benzene, 2-Ethoxyethanol, 2-Nitropropane 

Refer to footnotes at end of table. 2 
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Table 4-5 (Continued) 

Liquid Hazardous Waste Stored at Technical Area 55 

Regulatory 
Potential Hazardous Umits• 

Waste-Generating Potential EPAb Constituents and/or (milligrams 
Waste Description• Process Description• Hazardous Waste Numbers Characteristics in the Waste per liter) 

Contaminated noncorrosive, Vacuum pump maintenance, spectrometric 0001 lgnitability NA 
aqueous and nonaqueous operations, equipment cleaning and 0003 Reactivity NA 
solutions and sludges, maintenance, synthesis reactions, analytical 0004 Arsenic 5.0 
including oils operations, metal polishing operations, and 0005 Barium 100.0 

vehicle maintenance. 0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0010 Selenium 1.0 
0011 Silver 5.0 
0018 Benzene 0.5 
0038 Pyridine 5.0 
0040 Trichloroethylene 0.5 
F002 Tetrachloroethylene, Methylene chloride, Trichloroethylene, NA 

1, 1, 1-Trichloroethane, Chlorobenzene, 1, 1,2-Trichloro-
1 ,2,2-trifluoroethane, Ortho-dichlorobenzene, 
T richlorofluoromethane, 1, 1 ,2-Trichloroethane 

F003 Xylene, Acetone, Ethyl acetate, Ethyl benzene, Ethyl ether, NA 
Methanol, Methyl isobutyl ketone, n-Butyl alcohol, 
Cyclohexanone 

F005 Toluene, Methyl ethyl ketone, Carbon disulfide, lsobutanol, NA 
Pyridine, Benzene, 2-Ethoxyethanol, 2-Nitropropane 

Battery fluids Equipment maintenance. 0002 Corrosivity NA 
0006 Cadmium 1.0 
0007 Chromium 5.0 
0008 Lead 5.0 
0009 Mercury 0.2 
0011 Silver 5.0 

-------- ... ---

Refer to footnotes at end of table. 3 
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Table 4-5 (Continued) 

Liquid Hazardous Waste Stored at Technical Area 55 

Potential Hazardous 
Waste-Generating Potential EPAb Constituents and/or 

Waste Description• Process Description• Hazardous Waste Numbers Characteristics in the Waste 

Unused/off-specification laboratory research and spills residues. D001 lgnitability 
commercial chemical products 0002 Corrosivity 

D003 Reactivity 
D004 through D043 Toxicity characteristic leaching procedure wastes 

All P- and U-listed waste codes Discarded commercial chemical products and 
off-specification species 

• Denotes information from the Los Alamos National Laboratory Chemical Science and Technology Division Waste Profile Form database. 
b U.S. Environmental Protection Agency. 

----

Regulatory 
Umits• 

(milligrams 
I per liter) 

NA 
NA 

I NA 
_c 

NA 

- '--- --

• A 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, Part261, Subpart D, revised November 1, 1995. 

d Not applicable: Refers to the absence of regulatory limits for ignitable, corrosive, and reactive characteristic waste, and F-, P-, and U-listed wastes. 

4 



Wasta Description 

Solidified inorganic process solids and 
liquids• 

Solidified organic process solids and 
liquids• 

• U.S. Environmental Protection Agency. 

Table 4-6 

Transuranlc Mixed Waste Characterized for Treatment In the Cementation Unit 
at Technical Area 55 

TRUPACT-11 Potential 
Content EPA" 

(TRUCON) Hazardous Wasta 
Codas Wasta-Generating Process Description Numbers 

LA 114 Inorganic process solids and liquids lhat may include process residue from 0007 
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 soHdified in cement. 

LA126 Solidified process solids and liquids which, together wilh plastic packaging, 0007 
result in >5% and norrnaly S10% organics. These process solids may 
include process residue from evaporator bottoms and olher discardable 
solutions, process-leached solids, ash, filter cakes, metal oxides, and fines, 
generated as a result of Pu processing operations lhat are solidified in 
cement. 

-------
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I 

Regulatory 
Potential Hazardous Umltsb 
Constituents In the (milligrams par 

Wasta liter) 

Chromium 5.0 

Chromium 5.0 

b A solid waste exhibits the characteristic of toxicity if the extract from a representative sample of lhe waste contains any of the contaminants listed at a concentration equal to or greater than lhe respective value given in the 
New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, 261, Subpart D, revised November 1, 1995. 

• At TA-55, these wastes may potentially contain liquids. 
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PARKING 
AREA 

Index to Selected Buildings/Structures at Technical Area 55 
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761157\TA-55 PT-B A26 

Structure# Description 

1 
2 
3 
4 
5 
6 
7 
8 

28 
39 
41 
42 
114 
185 

Administration Building 
Support Office Building 
Support Building 
Plutonium Building 
Warehouse 
Utility Building 
Calcium Building 
Generator Building 
Nuclear Materials Building 
Educational Support Center 
Nuclear Materials Storage 
Process Support Building 
Office Building 
Drum Storage Building 
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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 28 

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 829, 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 83.0-41 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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REGISTERED PROFESSIONAL ENGINEER 
WRITTEN ASSESSMENT/CERTIFICATION 

(Continued) 

1 0-inch-thick concrete floor with anchor bolts. The 1 0-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 glove box 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 glove box 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 
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REGISTERED PROFESSIONAL ENGINEER 
WRITTEN ASSESSMENT/CERTIFICATION 

(Continued) 

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 

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-ROO, 

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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REGISTERED PROFESSIONAL ENGINEER 
WRITTEN ASSESSMENT/CERTIFICATION 

{Continued) 

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 theTA-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. 

Joh . Pietz, P.E. 
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 

1.1 Leak Detector: Helium Mass Spectrometer Leak Detector, with Sniffer Probe, 
University Approved. 

1.2 Helium: U.S.B.M. Grade A. 

1.3 Calibrated Helium Leak: 1 o·7 
- 1 o-s atm cc/sec leak rate. 

1.4 Manometer: water filled, open-ended J tube 1/2" i.d. min., max. pressure head 6" 
water, operating range 4" water. 

1.5 Helium pressure regulating valve: 2,000 psi/0-15 psi, with pressure relief valve set 
at 1-2 psig. 

1.6 Helium flowmeter, range 0-15 ft. 3/min. 

2.0 Procedure 

2.1 Seal glove box openings. Method of sealing of glove box openings shall be at the 
discretion of the seller. 

2.2 Attach helium fill tubing with shut off valve, to a port in the glove box on one end, 
or preferably on upper corner. 

2.3 Attach helium vent with shut off valve on opposite side of the box preferably lower 
corner diagonally opposite fill port. 

2.4 Attach manometer to convenient opening and fill with water. 

2.5 Calibrate He leak detector to minimum sensitivity with calibrated leak and 
determine sensitivity (S) as follows: 

s = ~--=Ls.,......,...~- atm - cc/sec/div 
Meter Divisions 

L
5 

= standard He leak rate (atm - cc/sec) 

2.6 Attach helium bottle, regulator, and flow meter to helium inlet on glove box. 

2.7 Flush He through box at a convenient rate (Q) so that the internal pressure of the 
box is always less than 6" H20, and determine the rate and pressure to be used. 
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HELIUM LEAK TEST FOR GLOVE BOXES, DROP BOXES, AND TUNNEL SECTIONS 
(Continued) 

2.8 Calculate 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), 

T min. = 2.3 V/Q 

2.9 Close the helium supply valve and close the helium vent valve. Adjust the helium 
inlet to get 4" water on the manometer. 

2.10 Ventilate the room to eliminate helium contamination in the room, then stop 
ventilation. 

2.11 A 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. 

2.12 Record 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 1 o-7 atm cc/sec. 
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Evaporator Project 
Operability Tests and Equipment Verification 

Checklist for equipment and instrumentation verified as 
operating properly and calibrated appropriately. 

ITEM VERIFIED 

Evaporator Enclosure 

Control loops 

• EV A Steam 
- Foxboro 761 PID controller 
- Control valve 

• EV A Level 
- Foxboro 761 PID controller 
- Control valve 

• EV B Steam 
- Foxboro 761 PID controller 
- Control valve 

• EV B Level 
- Foxboro 761 PID controller 
- Control valve 

Pneumatic valves 

• Feed 
- EV A, #6 and #7 
- EV B, #18 and #19 

• Distillate 
- EV A to hot tanks, 
- EV A to cold tanks, 
- EV B to hot tanks, 
- EV B to cold tanks, 

Flowmeters (Micromotion) 
- EV A feed 

EV B feed 
EV A distillate 
EV B distillate 

#23 
#21 

#24 
#22 

Feed pumps (Wilden diaphragm with 
air to 25 psig) 
- EV A 
- EV B 

Magnetic level meters 
-EVA 
- EV B 

DATE 

J#-t/7fl 

/t!- ~-8'1 

lo /Cf /~1 

IO ~~ fr:r 

1o/z./st:.t 
to/z. ff!J"t 
1oh .. /e"t 
II!J/L/r,tt 

,o!z.IS"I 
,o/z../e, 

LO/L/~1 
tl:>l'l.,ls, 

Evaporator Project Operability Tests and Equipment Verification 
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ITEM VERIFIED 

Visual sightglasses 
- EV A 
- EV B 

Density meters (0.9 to 1.5 SpG) 
- EV A 
- EV B 

Feed storage tanks and vent/vac 
traps leak tested 

Industrial water lines 
- EV A demistor, sightglass, 

reboiler 
- EV B demistor, sightglass, 

reboiler 

Temperature thermohms and gauge 
readouts 
- EV A bottoms 
- EV A steam 
- EV B bottoms 
- EV B steam 

Backup pneumatic valve control panel 

Steam systems 

• PRV set to 35 psig 
- Saltbox and steam candles 
- Evaporators 

• SRV set to 50 psig 
- Saltbox and steam candles 
- Evaporators 

• Traps on supply lines 
- Saltbox and steam candles 
- Evaporators 

• Condensate traps 
- EV A 
- EV B 

Zone 2 exhaust HEPA, DOP tested 

Zone 2 inlet HEPAs 
- South inlet 
- West inlet 

DATE 

((.')It. /sa, 
Lo/z]8'1 

LO I'+ 1'6'1 
to/t/'0 

, lz. 't /e'i 

/If ·'1-01 

fr!.rf· f1 

1 o/<t l<tl 
10 /tt-/~'j 
L'<> /t ~~ 
Lo:Jft/~ 

Jo/t../sc, 

fo -£/-PI 
(a- 9'- ?-7 

!tJ-tf-?1 
/tJ -C( -ij 
• 

toh/k't 
tofz_/et:j 

Overhead 1 ton craneS with limit switches. 
Load tested to 125% of capacity (X2) rc...ls'l'if'6' 

* ~ C.I"'C.,....Q.. ~+ f'C-.0.<-~Q.~ • 
Evaporator Project Operability Tests and Equipment Verification 
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ITEM VERIFIED 

Saltbox 

Configured glass columns 
- steam candles 
- vent/vac inlets (X2) 
- overhead hoist setup for column 

replacement 
- (two with thermocouples and wire 

screen cages) 

Offgas condenser 

Vent/vac trap with drain to feed tanks 
- EV A feed 
- EV B feed 

Heat tape on transfer line 

RTD 

Acid metering valves (X2) 

Shielded salt trays with NPCCW 
supply/return (X2) 

Filter boats, stainless steel (X2) 

Glovebox services . . ~ 
-compressed air (XY>4 
-industrial water 1 (X4) 
- 110/120V outlets (X2) 
- NPCCW supply and return (X2) 
- house vacuum with trap 

12" HEPA filters stacks (X3) 

8" inlet filters (X2) 

Sample port 

*~ He leCike~ c-ke(.~ec/ by LA"/L N1tkHIN£ SHoP 
)l,qA/~ ;.d ~/lc£. 

DATE 

~~.:;(~.-/~ 
1-:J h ... 7'(ij 

~~-z ... ;~, 
1 o/1.. /yc, 

I.:J(zj'ic, 

~ 0 

lo{J~1 

tob/sq 
toh/~'1 

tob LB.3. 
I 

16bLB.<J. 
• 

[.p -q-ftf. 
/0 ·1/-:r, 

fp-4-!::7 
{! -rl-81 
/t?- ¥-li 

~/z.'L/r~ 

t!-~--n 

toL3Lf!lt 
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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 t 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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REGISTERED PROFESSIONAL ENGINEER 
WRITTEN ASSESSMENT/CERTIFICATION 

(Continued) 

system (see Attachment 4-5). These components were constructed and installed to the American 

National Standards Institute (ANSI) 831.3 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 0002, 0006, 0007, and 0008). 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 1 0-inch-thick concrete floor within 

TA-55-4-401. The 1 0-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-stru~ 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 

Page 2 of 4 



REGISTERED PROFESSIONAL ENGINEER 
WRITTEN ASSESSMENT/CERTIFICATION 

(Continued) 

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 [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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REGISTERED PROFESSIONAL ENGINEER 
WRITTEN ASSESSMENT/CERTIFICATION 

(Continued) 

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 theTA-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. 

. Pietz, P .. 
Co lting 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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TIGHTNESS TESTING CERTIFICATION 

CERTIFICATION • JOHN M. PIETZ, P.E. 

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: 

• 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. 

as required by 20 NMAC 4.1, Subpart VI, 265.192(d). 

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 theTA-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, includin the possibility of fine and imprisonment for 
knowing violations. ~~ M. Pi~)' 

':1° ~ MEx1C! ~ 

Jo M. Pietz, .E. 
C nsulting Engineer 

Corporation 

~~0 

~ 

New Mexico Registered Professional Engineer No. 12833 
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 

1.01 DESCRIPTION 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 

2.01 MATERIALS 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 

3.01 TESTING 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 
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TIGHTNESS TESTING PROCEDURE 
(Continued) 

• 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. 

Page 4 of 6 



TIGHTNESS TESTING PROCEDURE 
(Continued) 

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. 

3.02 FAILED TEST PROCEDURES 

A change in vacuum greater than 2 percent of the testvacuum 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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I 

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 9:07A.M. 17.8 inches of mercury 

End 9:37A.M. 17.8 inches of mercury 

TEST 2(2) Start 9:47A.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 

I 

Note: 

(1) 

(2) 
Tightness tests were completed on May 30, 1996. 
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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INSTALLATION INSPECTION CERTIFICATION 
(Continued) 

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. 

Date 
Construction Supervisor 
Johnson Controls World Services, Inc. 
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Document: LANL TA-55 Part B 
Revision No.: ~0 . .;;..0 ~~,.,..,...---
Date: June 28, 1996 

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 T A-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 
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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 

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 theTA-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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WASTE-FORM DEVELOPMENT FOR CONVERSION 
TOPORTLANDCEMENTATLOSALAMOSNATIONALLABORATORY 

(LANL) TECHNICAL AREA 55 (TA-55) 

by 

G.W. Veazey, A.R. Schake, P.D. Shalek, D.A. Romero, and C.A. Smith 

ABSTRACT 
The process used at TA-55 to cement transuranic (TRU) waste has experienced 
several problems with the gypsum-based cement currently being used. 
Specifically, the waste form could not reliably pass the Waste Isolation Pilot 
Plant (WIPP) prohibition for free liquid and the Environmental Protection 
Agency (EPA)-Toxicity Characteristic Leaching Procedure (TCLP) standard 
for chromium. This report describes the project to develop a Portland cement­
based waste form that ensures compliance to these standards, as well as other 
performance standards consisting of homogeneous mixing, moderate hydration 
temperature, initial set within 24 hours, and structural durability. Testing was 
conducted using the two most prevalent waste streams reporting to the 
cementation operation of lean residue (LR)- and oxalate filtrate (OX)-based 
evaporator bottoms (EV). A formulation with a minimum cement-to-liquid 
(CIL)* ratio of 0.80 kg/1 for OX-based EV and 0.94 kg/1 for LR-based EV and 
a pH of 10.3 to 12.1 was found to pass the required performance standards. 
The Portland process was also found to result in a yearly cost savings for raw 
materials of more than $30,000. 

INTRODUCTION 

TA-55 houses a variety of operations related to plutonium purification. The intended 
destination of the TRU wastes generated from these operations is WIPP, and accordingly, 
these wastes must be in compliance with the WIPP-Waste Acceptance Criteria (W AC). 1 

The majority of the wastes meet the WIPP-WAC in their initial state. However, 
particulates# and free liquids (aqueous and nonpolar organic) require further treatment to 
meet the WIPP requirements designed to reduce dispersibility and respirability. The 
purpose of the TA-55 cementation operation is to convert these particulate and liquid 
wastes to a solid, cohesive form that meets the WIPP-WAC. 

Initially, Portland cement was used as the fixation agent in the TA-55 process, but in 
1983 a gypsum/polymer-based cement named Envirostone· was substituted. Envirostone's 

*The cement-to-liquid ratio is used in this report to express the quantitative relationship between cement 
and liquid. The liquid includes the water and ionic components used to prepare the surrogate wastes and 
NaOH solution. This ratio is used instead of the dimensionless water-to-cement ratio commonly used in 
the cement industry in order to remain historically consistent with TA-55 operations. 
Hnus work was performed under Revision 4 of the WIPP-WAC, which required the immobilization of 
particulates. Since this time, Revision 5 of the WIPP-WAC has been issued. Revision 5 does not require 
the immobilization of particulates, although it does not prohibit immobilization of particulates. 
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setting reaction involves the hydration of hemihydrated calcium sulfate (CaS04 • 112H20) 
to the dihydrated form (CaS04. 2H20). There were three reasons for the conversion to 
Envirostone. First, Envirostone was more compatible with the nonpolar organic liquid 
waste. Second, while Portland's setting reaction required an alkaline pH, Envirostone's 
was compatible with an acidic pH. Since the EV waste is highly acidic, less caustic 
solution was needed with Envirostone for pH adjustment. Third, the lower pH required for 
Envirostone eliminated the visibility problem that had resulted from generation of 
ammonia-based fumes at the higher pH of the Portland operation. 

Envirostone served TA-55's cementation needs well until the cementation operation 
came under the jurisdiction of the more stringent WIPP-WAC and the EPA-Resource 
Conservation and Recovery Act (RCRA) regulation concerning characteristic toxicity? It 
then became apparent that Envirostone exhibited several deficiencies that outweighed the 
benefits of its use. These deficiencies related to free-liquid generation in violation of the 
WIPP-WAC restriction on such and inadequate RCRA-metalleaching resistance. Portland 
cement was found to be a superior performer in these areas. 3.4 This report will review the 
investigation into the performance of Portland cement and describe the development of a 
Portland cement waste form to address the problems associated with Envirostone. 

RATIONALE FOR PURSUING PORTLAND CONVERSION 

Radiolytic Free-Liquid Generation: The first inadequacy with Envirostone became 
apparent in 1989 with the discovery that Envirostone cemented waste forms were 
generating free liquid several weeks after cementation. ~.6 This liquid generation resulted in 
the decertification of the TA-55 cementation process to produce waste forms acceptable 
for WIPP. A significant effort was subsequently initiated to find the cause of and arrest 
the phenomenon. 7'8'9 Several mechanisms capable of producing liquid were investigated 
and discarded. These included reversal of the calcium sulfate hydration reaction and 
delayed condensation-type polymerization.6'10 Dehydration was eliminated when x-ray 
powder diffraction analysis found no change in the CaS04 molecule following free-liquid 
generation. 11 Delayed polymerization was eliminated when Envirostone without the 
polymerization precursors (plaster ofParis) was found to likewise generate free liquid.6·11 

The free-liquid mechanism was ultimately shown to be irradiation-induced when it was 
found cemented surrogate-waste samples subjected to gamma irradiation produced free 
liquid, while unirradiated samples did not. 6 A mechanism that supported this scenario was 
radiolysis of the water in the pores of the cement structure. 12'13'14 In this mechanism, the 
H2 and 02 formed by disassociation of the water in the pores builds up sufficient internal 
pressure to force residual liquid to the surface. This mechanism was investigated at 
Hanford 1 ~· 16· 17· 18 and LANL for its potential to generate free liquid in cemented waste 
forms. Hanford workers showed that free-liquid generation is related to the waste form's 
compressive strength and permeabilty. 17 Work was also done at Hanford to develop a 
computer model to predict the occurrence ofradiolytic free liquid based on a waste form's 

*Envirostone is a trademark of the United States Gypsum Company. 
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permeability, gas generation rate, and internal pressurization. 18 Work at LANL with actual 
waste showed that increasing either the C/L ratio or mixing time reduced the occurrence 
and volume of free liquid, 6'

8
'
10 presumably due to a resulting decrease in permeability. Best 

results were achieved in the full-scale operation at LANL by extending the mix time into 
the setting stage until the mixer began to lose its ability to generate a surface 
vortex.3

•
6
•
7
•
10

'
19 Very few Envirostone waste forms produced with this technique generated 

free liquid. However, because some waste forms still generated free liquid, 3'
19 the 

extended-mix technique was not considered to have entirely solved the problem. 

To investigate the relative ability of the Portland cemented waste form to resist 
radiolytic free-liquid generation, surrogate EV waste forms made with Envirostone and 
Portland cements were subjected to gamma irradiation. Under irradiation by a 590 
rad/min. Co60 source, the Envirostone sample produced liquid after 2.5xl06 rads in 3 days. 
The test was concluded at 8.lxl07 rads (95 days) without the Portland sample producing 
free liquid. 20 The superiority of Portland-type cement was further supported when bench­
scale Portland samples prepared with actual waste were also found to produce no free 
liquid, while those prepared with Envirostone did. 21 

Leaching Resistance: The Envirostone waste form was discovered in 1992 to be unable 
to meet the nonhazardous limit for chromium as defined by the T ox.icity Characteristic 
Leaching Procedure (TCLP). This discovery resulted in a shutdown of the operation 
during the DOE-imposed moratorium on the production of mixed waste. This inadequacy 
of Envirostone waste forms was first indicated in leaching studies using surrogate EV 
waste22 and later confirmed with actual EV waste studies. 23 Both tests showed Portland 
waste forms had at least an order of magnitude higher leaching resistance for total 
chromium (Cr+3/Ct6

) in the TCLP. Portland cement also showed superior leaching 
resistance for cadmium and lead, two other metals found to have elevated concentrations 
in the EV waste. The graphical comparison of TCLP performance in the surrogate- and 
actual waste tests using Envirostone and Portland cement is shown in Figures 1 and 2. 
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Fig. 1. TCLP performance 
with surrogate EV waste. 
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Fig. 2. TCLP perfonnance with actual EV waste. TCLP limits: 
Cr = 5 ppm, Cd = 1 ppm, Pb = 5 ppm. 
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DEVELOPMENT OF THE PORTLAND WASTE FORM 

Waste stream characterization: The surrogate waste used in this project consisted only 
of the EV waste stream because of its predominance in T A-55's waste streams requiring 
cementation. In order to prepare surrogate mixtures that accurately reflect current 
conditions, a characterization analysis of the EV waste stream was necessary?4 

All EV wastes produced from April 1992 to February 1994 were analyzed for 
historically-present cations and anions, RCRA metals, and other components that can 
interfere with the setting reaction of Portland cement such as Cl ·t, so4-

2
, and N03"

1
. The 

results were sorted into the three major categories of EV waste: lean residue (LR)-based, 
oxalate filtrate (OX)-based, and hot distillate-based EV streams. The primary difference 
between the first two categories was the LR-based EV had a high concentration of calcium 
and magnesium, while the OX-based EV had a high concentration of sodium and oxalate. 
The composition of the hot distillate-based waste was similar to the LR-based waste 
composition. Due to this similarity, testing with hot distillate-based surrogate was not 
included in this project. The analytical data defining each of these waste streams is listed in 
Appendix 1. 

Waste Form Performance Standards: The following standards were devised to define 
satisfactory performance of the final waste form. These include regulatory-based standards 
to meet the EPA TCLP limits (to produce a non-mixed waste form) and the WIPP-WAC 
restrictions on free liquid and particulates. Oerational-based standards were included to 
ensure homogeneous mixing, efficient throughput, and safe operating temperatures for the 
drum packaging. 

1) Adequate mixability 
To ensure that the recommendations of this work will provide consistent results, the 
mixing must be thorough enough to yield a homogeneous paste. Therefore, the viscosity 
of the cement paste must not be above the maximum viscosity at which the mixing 
equipment can provide thorough mixing. This limiting viscosity was defined as the 
maximum viscosity at which center-to-edge mixing of the cement paste could still occur. • 
Dilution was necessary for formulations with viscosities above this limit. 

2) No free liquid at ::=:,24 hours following cementation 
The requirement for absence of free liquid was necessary to meet the WIPP-WAC 

restriction on accessible free liquid.2~ The 24-hour limit was considered desirable to ensure a 
reasonable throughput efficiency. Free liquid could result from initial bleed water not 
reabsorbed or delayed generation of free liquid resulting from radiolysis. Adequate 
performance related to radiolysis would be defined by no generation of free liquid during 
gamma irradiation of 108 rads. 

*Center-to-edge mixing is defined as rotational movement of the cement surface extending to the point of 
contact with the wall of the mixing container. 
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3) Moderate hydration temperature 
The objective of this standard was to prevent the failure of the vinyl drum bag as a result 
of excessive heat from the hydration reaction of the cement. The conservative estimate 

bythe bag manufacturer for the failure temperature was 145 'i'?6 Since the temperature of 
the cement monolith reached during hydration in the drum-scale test would be higher 
than in the bench-scale test, an assumption had to be made on what temperature ceiling to 
select for the bench-scale tests. Using the industry standard of an increase of 15 'i' per 
100 lb of Portland cement/7 the assumption was made that an increase of as much as 45 
'i' could be seen on scale-up to the drum scale. This led to the range of acceptable 
temperatures being set at ::S100 'i' for the bench-scale experiments. All temperatures were 
taken at the center of the waste form. The actual full-scale temperature rise would be 
determined later in the full-scale test. 

4) Penetration resistance of ~500 psi at 24 hours following cementation 
To ensure a reasonable throughput efficiency, it was considered desirable that indication 
of a successful setting reaction should be seen within 24 hours after the start of cement 
addition. The condition used to indicate a successful set was 500 psi penetration 
resistance. This indicator was adopted from the American Society for Testing and 
Materials (AS TM) standard for determining the initial set of a cement sample. 28 

5) Sustained compressive strength of~ 500 psi at 28 days following cementation 
Minimum compressive strength was not needed to meet WIPP or EPA requirements. It 
was incorporated as a means to ensure the waste form was cohesive enough to resist 
breakdown to a particulate size prohibited by the WIPP-WAC. A minimum compressive 
strength of 500 psi was adopted for this study from the Nuclear Regulatory 
Commission's use of this level of strength as the best indicator of general physical 
durability for cemented waste. 29 The compressive strength data was collected according 
to the ASTM standard test method for compressive strength determination.30 An 
additional requirement was included after the start of this work that there be no 
significant decline in compressive strength during the 28-day monitoring period. This was 
done after an expansive phase phenomenon was discovered that resulted in complete 
strength failure in a sample after satisfactory early development (vide infra.). The 
objective was to detect and discard any samples undergoing this phenomenon that still 
had a 28-day compressive strength value above 500 psi. 

6) Pass EPA Leaching Standards for RCRA metals 
The EPA has jurisdiction over the on-site storage of mixed waste. Since mixed waste is 
much more costly to store than nonhazardous TRU waste, it is advantageous for a waste 
form to pass the RCRA leaching standard for nonhazardous waste. This standard is 
defined by the EPA as passing the TCLP.31 TCLP testing was performed at LANL 
according to EPA protocol. 
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EXPERIMENTAL EVALUATION 

The goal of this project was to develop a simple cement formulation using only Type 
1/II Portland cement. Type 1/II is the most readily available type of Portland cement, and 
its sole use would simplify the procurement of the raw materials. Another advantage to a 
one-component system would be the prevention of segregation problems that can occur in 
multicomponent systems in vibrating silos such as the one at TA-55. Other cement types 
and additives would be investigated only if required to address significant problems in 
areas such as slow setting, inadequate leaching resistance, or excessive temperature rise. 

Surrogate preparation: The surrogates of the LR- and OX-based waste streams were 
prepared to approximate the median concentrations found in the waste stream 
characterization study listed in Appendix 1. The OX-based surrogate was prepared with the 
listed RCRA metals to evaluate the TCLP performance of the cemented waste form. The 
LR-based surrogate was prepared without RCRA metals. The concentrations of the LR- and 
OX-based surrogates are listed in Table 1. 

Table 1: Composition of Surrogates 
(in gil except as noted)* 

LR-based OX-based 
Fe 9.03 8.56 
Ca 58.39 16.88 
K 18.51 6.38 
Mg 54.77 21.40 
Na 6.85 26.98 
AI 4.75 1.75 
NH3 0.028 0.09 
H+(molar) 1.40 4.55 
Cl 1.02 0.27 
N03 630 398 
804 1.55 1.00 
C204 3.2 33.8 
F 6.0 1.7 
Cd 0 0.0028 
Cr 0 2.45 
Pb 0 0.056 
Ag 0 0.0014 
Ba 0 0.0355 
Ni 0 1.205 

*calculated from weight of dry chemicals 
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Equipment & Data Acquisition: The bench-scale equipment was assembled to match 
the design and proportions of the TA-55 full-scale process as much as possible. A 
programmable laboratory mixer (Lightnin Lab master TSM251 0) was used as the mixing 
device. The mixing profile was matched to those of theTA-55 process with the rpm being 
ramped up from 250 rpm to 400 rpm as paste viscosity dictated. The mixer power, mixer 
rpm, and mixing time were recorded for each test. For the full-scale test, the mixing 
container consisted of a 1/4-inch thick polyvinyl chloride rigid liner, inside a 12-mil vinyl 
bag, inside a 55-gal. drum (DOT 17-C). This was identical to the mixing container used in 
the TA-55 operations minus the lead between the bag and drum. The mixer (Lightnin 
XJ350), mixer shaft, and propellers (12.4-inch diameter A100) were identical to those 
used in the TA-55 process. The two propellers were separated on the shaft by one 
propeller diameter with the lower propeller being one-half diameter above the bottom of 
the liner. The full-scale test had a mixing rpm of 400 during the entire test. The mixing 
profile was not recorded during the full-scale test. 

The following equipment was used for data acquisition in the bench- and full-scale 
tests. The bench-scale mixing profiles were recorded by a Compac Model M84 personal 
computer through an RS-232 interface with the mixer. Temperature was monitored using 
a Yokogawa Model LR4120 strip chart recorder and a type-K, Omega thermocouple (# 
5TC-TT -K-24-36). The thermocouple was Teflon-coated to ease its removal from the 
hardened cement monoliths. The compressive strength of all waste forms was determined 
at 7, 14, and 28 days after cementation using a model C, 12-ton hydraulic press from the 
Carver Laboratory Press Company. The compressive strength data was taken on 2-inch 
cubes cast in H-2810 cube molds from the Humboldt Company. Penetration resistance 
was determined using a model H-3143 Acme hydraulic penetrometer from Humboldt. 
The gamma irradiation data for the bench-scale samples were collected with the use of a 
380 rad/sec. gamma source located at Sandia National Laboratories (SNL). 

Test Conditions: It was not the intention of this project to establish the failure boundary of 
all process parameters. Rather, it was to define a region of operability that will provide a 
confident expectancy for success. In this project, the process parameters of pH, CIL ratio, 
and dilution were varied to collect data on their influence on meeting the performance 
standards. Bench-scale testing was completed with LR-based surrogate before OX testing 
was begun. Conditions found to be unsatisfactory in the LR tests were not included in the 
OX tests. The pHs evaluated were 8.5, 9.6, 10.5, and 12.1 for the tests involving LR 
surrogate. The tests with OX-based surrogate were performed at a more limited range of 
9. 5, 10.5 and ll. 5 as a result of pHs 8. 5 and 12.1 being eliminated in the LR tests (vide 
infra.). All pH adjustment was accomplished using 10 molar NaOH solution. The CIL ratio 
was varied from 0.80 kg/1 to 0.99 kg/1. The amount ofwater dilution was varied from 13.0% 
to 34.3% in the LR samples and 0% to 10% in the OX samples. The pH, CIL ratio, and 
dilution values used in the bench-scale tests are listed in Table 2. 

A full-scale test was performed under conditions similar to a specific bench-scale sample 
to ascertain how scale-up would affect bench-scale results. A full-scale test was necessary 
because there are several areas in which bench-scale testing may not predict performance on 
the full scale. Bench-scale samples often do not show bleed water when full-scale samples 
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would. 32 Also, larger-scale samples exhibit a higher temperature rise during hydration that 
can produce cracks in the monolith. This damage can compromise performance in 
compressive strength development and leaching resistance. 32 In our case, the temperature 
was also a concern because of its potential to cause thermal damage to the vinyl drum bag. 

RESULTS AND DISCUSSION 

All bench-scale samples were evaluated for performance in mixability, bleed-water 
generation, initial set time, setting-temperature characteristics, and compressive strength. 
Evaluations of TCLP performance and radiolytic free-liquid generation were conducted only 
on OX samples. The performance in each category is discussed below. The results of the 
full-scale test follow those of the bench-scale tests. 

The LR samples were used for the mixability study in which the pH and dilution values 
were varied concurrently with each sample. Consequently, pH and dilution must be 
considered together (i.e., pH/dilution) when determining their influence on LR samples in 
the following performance categories. The OX tests were conducted with only one process 
parameter being altered at a time. Subsequently, they are more useful in determining the 
relative influence of each parameter. 

Bench-Scale Experiments: Mixability. The mixability limit was defined as the paste 
viscosity above which the mixing equipment lost its ability to achieve center-to-edge mixing. 
It was found that all LR samples exceeded this limit after the addition of the cement required 
for a C/L ratio of 0.80 kg/1. Dilution of these samples was required to allow addition of all 
of the cement. The required amount of dilution of the pre-cement solution was defined by a 
0.1-watt power demand by the mixer while mixing the pre-cement solution at 250 rpm. A 
study was conducted in which the amount of dilution required at each pH was determined. It 
was found that the final pH of the pre-cement solution had a large effect on viscosity. A 
higher pH required more dilution as a result of the precipitation of more salts. The pH­
dependent dilution values ranged from 13.0% to 34.3% and are reported in Table 2. 

The same type of comparison of dilution and pH was not conducted on OX samples. 
Instead, the dilutions in the OX samples were fixed at 0%, 5%, and 10%. Although, the 
viscosity of the OX samples with 0% dilution was considered excessive, no difficulty in 
mixing was observed in any sample at 5% or 10% dilution. This lower dilution requirement 
for the OX-based samples is due to the lower salt content of the OX-based surrogate. This 
lower salt content is reflected in the lower total dissolved solids (IDS) value of the OX 
waste stream reported in Appendix 1. 

Free liquid from Bleed-Water Generation. Although several samples initially generated 
bleed water, all bleed water was reabsorbed prior to the 24-hour limit. 

Initial Set Time. The LR tests showed a definite relationship between each sample's initial 
set time and the pH/dilution values. This can be seen in Figure 3a, which shows the initial set 
time decreasing as the pH/dilution values increase. The samples prepared at pH 8.5 and pH 
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9.6 had initial set times exceeding the 24-hour limit. Because the pH 8.5 sample greatly 
exceeded the 24-hour limit, it was eliminated from further study in the OX tests. 

The OX samples presented in Figure 3b show a lesser effect of pH on initial set time. 
Nevertheless, the results were consistent with the LR tests in that no sample prepared at 
~pH 9. 6 met the 24-hour standard. This finding removed pHs ~9. 6 from further 
consideration. Figure 3b also shows a definite relationship between CIL ratio and initial set 
time in that the set time increased as the CIL ratio decreased. This increase was enough to 
prevent all 0.80 kgll OX samples from meeting the 24-hour standard. Figure 3c shows the 
relationship of dilution to initial set time. As the dilution increased, the initial set time 
decreased. This decrease is presumably due to the decrease in the concentrations of set­
retarding constituents of the waste. This may indicate that the decrease in initial set time of 
the LR samples with higher pH/dilution values (Figure 3a) was due primarily to the influence 
of dilution. 
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Fig. Ja. Effect of pH/dilution on initial set time for 
LR samples. (see Table 2 for dilution values). 
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Temperature. The LR tests showed a definite relationship between each sample's 
pH/dilution values and the maximum hydration temperature and the elapsed time to 
maximum temperature. As the pH/dilution values increased, the maximum temperature 
increased and the elapsed time generally decreased. This can be seen in Figure 4a. The 
maximum temperature of 107 'l' reached by the sample with pH 12.1 and 34.3% dilution 
exceeded the 100 'l' temperature ceiling, thus causing a failure of this sample to meet the 
bench-scale temperature standard. 

The OX samples presented in Figure 4b showed no significant change in temperature 
behavior as the pH was varied. The temperature profile of all OX pHs looked similar, with a 
peak temperature of approximately 86 °F at 24 hours. The dilution values for these samples 
were held constant at 10%. Since no effect was seen due to pH, this may indicate that the 
changing temperature profiles of the LR samples in Figure 4a were due to the effect of 
dilution. 
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Fig. 4a. Temperature profile for LR samples 
LR14, LR15, LR16, & LR18. (C/L = 0.80 kg/1, 
see Table 2 for dilution values). 
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Fig. 4b. Temperature profile for OX samples OX4, 
OX8, & OX19. (C/L = 0.94 kg/1, dilution= 10%). 

Table 2: Parameters and Results 

Sample# pH CIL Ratio Dilution<1> Initial Set Compressive Strength (psi) 
(kg/1) (vol%) Time (hr.) 7-day 14-day 28-day 

LR15 8.5 0.80 13.0 58 450 0 0 
LRll 9.6 0.94 ND<2> 26 1200 1550 1775 
LR18 9.6 0.80 23.2 28 650 825 750 
LR16 10.5 0.80 30.8 20 750 700 850 
LR14 12.1 0.80 34.3 18 688 925 1075 
OX1 9.5 0.94 0 30.6 687 775 975 
OX2 9.5 0.94 0 33 650 825 950 
OX9 9.5 0.94 5 ND<2> 875 1100 1250 
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OX12 9.S 0.94 10 24.6 1S2S 1000 12SO 
OX19 9.S 0.94 10 24.2 600 87S 1000 
OX16 9.S 0.80 10 29.8 37S 4SO 6SO 
OX3 10.S 0.84 0 <24 6SO 800 1100 
OX14 10.S 0.80 10 26.9 300 soo 700 
oxs 10.S 0.99 0 ND<l> 97S 11SO 132S 
OX6 10.S 0.94 s 23.1 800 212S 1300 
OX17 10.S 0.94 s 26.7 700 82S 1100 
OX4 10.S 0.94 10 21.8 72S 92S 11SO 
OX10 10.S 0.94 10 2S.4 7SO 8SO 1100 
OX13 10.S 0.94 10 17.7 800 1000 11SO 
OX18 10.S 0.94 10 22 87S 1000 11SO 

OX7 11.S 0.94 s 26.8 8SO 1100 127S 
OX8 11.S 0.94 10 22.6 82S 9SO 1275 
OX11 11.S 0.94 10 24.6 9SO 102S 11SO 
OX1S 11.S 0.80 10 28.4 37S S2S 67S 
OX20<3> 4 1.80 0 <24 1000 92S 800 
OX21<4> 4 1.80 0 <24 1200 117S 1000 

(!)Dilution from water only (2)Not determined (3)Envirostone short mix (4)Envirostone long mix 

Compressive Strength. As expected, the compressive strength increased as the CIL ratio 
was increased. This relationship is shown for selected LR and OX samples in Figures Sa and 
Sb, respectively. The effect of dilution on compressive strength was inconclusive as seen in 
the data presented in Table 2 for OX samples prepared at pH 9.6 and 0.94 kg/1. Although 
the 28-day compressive strength values for these samples at S% dilution were greater than 
those at 1 o% dilution, the value for the sample at 0% dilution was less. The relationship of 
pH to compressive strength is shown for selected OX and LR samples in Figures 6a and 6b, 
respectively. This data shows the compressive strength increased with time and a higher pH 
produced a higher 28-day compressive strength. 

An exception to the above trend occurred in the pH 8.S LR sample (see Table 2 and 
Figure 6b ). Here a phenomenon was observed that allowed satisfactory early strength 
development, but resulted in cube expansion and complete structural failure (strength = 0 
psi) at the 14- and 28-day strength determinations. It is possible that the LR sample 
prepared at pH 9.6 and 0.80 kg/1 (see Figure Sa) also exhibited some effects of this 
phenomenon. Although this sample did not technically fail because it had a strength above 
SOO psig at 28 days, the compressive strength at 28 days was lower than at 14 days. This 
may indicate that the waste form would have self destructed at a later time. The OX samples 
did not experience this delayed expansion phenomenon at the tested pHs of 9.S, 10.5, and 
11. S. The explanation for this phenomenon in the LR samples is not certain. Since this 
occurred only in the LR samples with the lowest dilutions, the effect may be linked to a high 
concentration of one or more of the ions that are present in lower concentrations in the 0 X 
surrogate. 
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TCLP Results. TCLP testing was done only on OX samples. The OX samples were 
analyzed for the RCRA metals Cd, Cr, Pb, Ba, and Ni. The RCRA metals not included in 
the TCLP testing were present in concentrations that would be well below the TCLP limit 
even if 100% of each metal leached out in the TCLP extraction procedure. The samples for 
TCLP analysis were taken from the pH categories of 9.5, 10.5, and 11.5 and included the 
sample with the lowest compressive strength in each category. The sample with the lowest 
compressive strength was considered the worst-case condition for leaching resistance 
because of the connection of compressive strength to leaching resistance through a common 
dependency on permeability. The analytical results in Table 3 show that all samples passed 
the TCLP standards for nonhazardous waste. 
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SampJe ID 
TCLP limit 

OX7 
oxs 
OX9 
OX14 
OX15 
OX16 
OX17 
OX18 
OX19 

Table 3: TCLP Results for Oxalate Surrogate Samples 
(all concentrations in ppm) 

Cd Cr Pb Ba 
1 5 5 100 

<0.003 0.11 <0.011 2.6 
<0.003 0.12 <0.011 2.4 
<0.003 0.12 <0.011 3.0 
<0.003 0.10 <0.011 2.7 
<0.003 0.13 <0.011 2.6 
<0.003 0.11 <0.011 2.7 
<0.003 0.14 <0.011 2.7 
<0.003 0.11 <0.011 2.9 
<0.003 0.17 <0.011 2.8 

Ni 
100 
0.01 
0.01 

<0.01 
0.01 

<0.01 
<0.01 
0.01 
0.01 
0.05 

Radiolytic Free-Liquid Generation. The testing for suppression of radiolytic free-liquid 
generation was conducted with OX samples. Gamma irradiation was used to simulate the 
radiolytic degradation caused by alpha irradiation in the actual wastes. It should be noted 
that gamma irradiation is less efficient than alpha irradiation due to the smaller size of the 
nuclear particle. To achieve 108 rads quickly, the test was conducted at SNL using a 380 
radlsec. gamma source. The samples were taken from the pH categories of 9.5, 10.5, and 
11.5 and included the sample with the lowest compressive strength in each category. 
Compressive strength was again used as the worst-case indicator because of its connection 
to free-liquid generation through permeability. The test results, presented in Table 4, show 
that no Portland cement samples produced free liquid during the 108 rad irradiation test. 

Two Envirostone-cemented samples were also included in this test, a short-mixed 
(OX20) and a long-mixed (OX21) sample. These were included to investigate a correlation 
found in previous work between longer mixes and suppression of radiolytic free-liquid 
generation in Envirostone cemented waste forms. 3

'
6

'
7

'
10

'
19 During the irradiation test, free 

liquid was found in both samples, the short-mix sample at 1.7x107 rads and the long-mix 
sample at 4.4x107 rads. The liquid generated by the long-mix sample was actually greater in 
volume than that by the short-mix sample. Based on these results, it can be concluded that 
the long-mix technique can not be consistently relied upon to suppress radiolytic free-liquid 
generation in Envirostone cemented waste forms. 

Table 4: Gamma Irradiation 

Cumulative 
Dose: (rad) 8.3x106 1.7x107 4.4x107 5.3x107 7.2x107 9.8x107 

Sample ID Liquid? Liquid? Liquid? Liquid? LLquid? Liguid? 

OX14 no no no no no no 
OX15 no no no no no no 
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OX16 no no no no no no 
OX17 no no no no no no 
OX18 no no no no no no 
OX19 no no no no no no 
OX20 short-mix no Yes Yes Yes no no 
Envirostone (damp*) (1.55g) (3.35g) 
OX21 long-mix no no Yes Yes no no 
Envirostone (3.59g) (4.91g) 
*weights in parentheses are totals since start of free-liquid generation. 

Full-Scale Testing: The full-scale test was conducted with LR-based surrogate and was 
designed to approximate the bench-scale sample LR16. The full-scale sample had a pre­
cement pH of 10.3 and a C/L ratio of 0. 80 kgll, which corresponded to 220 lb of Portland 
cement. The EV, NaOH, and water volume percentages in the full-scale sample were 41%, 
28%, and 31%, respectively. The full-scale test monitored all performance standards except 
RCRA-metal leaching resistance and radiolytic generation of free liquid. Compressive 
strength was used as an indicator of performance in these nonmonitored areas because of its 
common dependence with them on permeability. The results relative to each performance 
standard are reported below. 

Mixability. The mixing equipment had no difficulty in providing center-to-edge mixing of 
the cement paste. 

Free Liquid. No bleed water was present at any time after cementation. 

Initial Set Time. Initial set occurred at 20.1 hours after cementation. This matched the 20-
hour initial set time ofLR16. The profile of the penetration resistance is shown in Figure 7. 

Temperature. The full-scale test was especially useful in illuminating several areas of 
uncertainty concerning temperature behavior. The temperature was monitored at the center 
and edge (1 inch in) of the cement monolith and between the rigid liner and bag. The 
temperature reached a maximum of 163 '1' at the center, 150 '1' at the edge, and 103 '1' at 
the bag. The full-scale temperature profile is shown in Figure 8. 

The maximum center temperature of the full-scale sample was 66 '1' higher than that of 
LR16. This corresponds to an increase of30 '1' per 100 lb of Portland cement ([66 '1'/220 
lb] x 1 00). This is twice as high as the industry standard of 15 '1' per 100 lb used to establish 
the temperature ceiling for the bench-scale tests. This difference is likely due to the industry 
standard being based on concrete in which the aggregate would act as a heat sink. Another 
meaningful finding was that the temperature at the bag location was 60 '1' lower than at the 
center of the monolith. This resulted in a temperature significantly below the 145 '1' bag 
failure temperature. This data can now be used to back-calculate a revised temperature 
ceiling for the bench-scale tests. Starting with 145 '1', adding the 60 '1' lower temperature at 
the bag and subtracting the 66 '1' higher center temperature yields a revised ceiling of 13 9 
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'l'. At this higher ceiling, the pH-12.1 LR sample, previously rejected as a result of having a 
maximum temperature of 107 'l', falls within in the acceptable temperature range. 

Compressive strength. The compressive strength values of the full-scale sample equaled or 
exceeded that ofLR16 at all times. This indicates no damage ofthe monolith occurred as a 
result of increased hydration temperature from scale-up. The compressive strength profiles 
of the full-scale sample and LR16 are shown in Figure 9. It can be seen that strength 
development occurred at a similar rate in both samples. 

TCLP. TCLP analysis was not performed on the full-scale sample, but the several 
considerations indicate TCLP performance would be as good or better than that of the OX­
based samples, which easily passed the TCLP standards. First, the higher compressive 
strength of the full-scale sample indicates the permeability should be less than that shown by 
the OX-based samples. Since leachability is dependent on permeability, the resistance to 
TCLP leaching should therefore be greater for the full-scale sample than for the OX-based 
samples. Second, because the dilution percentage of the full-scale sample was greater than 
the OX-based samples, the concentration of the RCRA metals would be less in the full-scale 
sample. 

Radiolytic Free-Liquid Generation. Testing for radiolytic free-liquid generation was not 
performed on the full-scale sample, but a conclusion can be drawn from compressive 
strength data. The work at Hanford showed that the susceptibility of a waste form to 
radiolytic free-liquid generation decreased as the compressive strength increased, 
presumably as a result of a corresponding decrease in permeability.17

'
18 Since the 

compressive strength of the full-scale sample was higher than the OX-based samples, 
resistance to radiolytic free-liquid generation should also be greater. 
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Fig. 7. Penetration resistance of full-scale test. Fig. 8. Temperature profile of full-scale test (center). 
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CONCLUSIONS 

The above results define a range of operability that can be used to produce a Portland­
based waste form meeting the performance standards identified in this project. The 
performance standards of principal importance were those addressing the inadequacies of 
Envirostone cement regarding free-liquid generation and failure to meet the TCLP limit for 
chromium. The Portland waste form was shown to be superior to both the short-mix and 
long-mix Envirostone waste forms in resisting gamma-induced free-liquid generation. The 
9.8x107-rad dose at which the Portland sample still suppressed free liquid exceeds the dose 
at which the short-mix and long-mix Envirostone samples began to generate free liquid by 
5.8 and 2.2 times, receptively (Table 4). The earlier work presented in Figures 1 and 2 had 
demonstrated that the Portland waste form was superior to Envirostone waste forms in 
chromium TCLP performance by at least an order of magnitude. The TCLP evaluation of 
the OX-based Portland samples in the present work showed TCLP performance similar to 
these earlier tests (see Table 3). 

The bench-scale results established the minimum C/L ratio as 0.80 kg of Type IIII 
Portland cement per liter of liquid for LR-based EV surrogate and 0.94 kg/1 for OX-based 
EV surrogate. The OX-based EV waste required a CIL ratio of 0.94 kg/1 solely due to a 
failure to meet the 24-hour initial set standard at 0.80 kg/1. The bench-scale tests established 
the acceptable pH range for the liquid (EV, NaOH, and dilution water) at 10.5 to 11.5. The 
full-scale test, conducted with LR surrogate at pH 10.3 and 0.80 kg/1, served as a 
confirmation of bench-scale results and demonstrated the pH range could be lowered to 
10.3. The full-scale test also provided revised temperature data that allowed inclusion of the 
pH 12.1 sample. 

Actual operations will present some areas for flexibility. One, the C/L ratio may be 
increased to the limit of the mixing equipment's ability to achieve adequate mixability. An 
increased C/L ratio will improve performance in leaching resistance, set time, and 
compressive strength performance. However, no improvements in these areas should be 
necessary with EV wastes similar to those used as surrogates in this project. Two, to 
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simplify operations, it is highly recommended that the dilution percentage not be based on 
the viscosity of each waste batch. Instead, a fixed dilution percentage should be chosen that 
will be adequate for the viscosity of all EV batches. If EV compositions remain similar to 
those in this project, this will result in the worst-case dilution being based on LR-based EV 
waste. Due to the effect of decreasing initial set time with increasing dilution (see Figure 
3c), this may result in waste forms with OX-based EV waste meeting the 24-hour standard 
for initial set time at 0.80 kgll. Additionally, 24 hours was established as a desired standard 
to achieve a reasonable process throughput and it may be extended without jeopardizing the 
physical integrity to the waste form. 

Waste loading will depend on how much drum volume is required by the other 
components making up the final waste form. In actual operations, the highest waste loading 
will be achieved by operating at the lowest acceptable C/L ratio and pH. A waste loading of 
33.5 vol% was achieved in this project's full-scale sample. This waste loading is 
approximately equivalent to that of the Envirostone-based operation. The lower C/L ratio of 
the Portland system did not result in a higher waste loading than for the Envirostone system 
because it was offset by the higher water and NaOH dilution required by Portland's higher 
pH. However, increased waste loading can be expected in actual operations if the EV waste 
contains less salts than the LR surrogate used in this project. 

The cement addition rate should be as high as possible in the TA-55 operation. Mixing 
should be continuous during the time of addition and ramped up to maximum rpm as the 
paste viscosity requires to maintain adequate mixing. To prevent overmixing, the paste 
should be mixed for only 4 minutes after the end of cement addition. Overmixing is to be 
avoided because it is known to interfere with an initial stage of the setting reaction, causing 
delayed set, slow curing, and even loss of final physical properties. 32 The presence of bleed 
water after completion of mixing is acceptable as long as reabsorption occurs within a 
reasonable time frame. The 24-hour standard for free-liquid reabsorption was selected as a 
desired standard to ensure a reasonable throughput for the cementation operation. An 
occasional extension of this time limit should not significantly impact process throughput. 

Quality Assurance: Some care must be taken in procuring the Type 1/II cement for the 
TA-55 cementation operation. Type 1/II Portland cement is defined by a range for each of its 
mineralogical and physical properties. The ranges are broad enough that variations in setting 
characteristics and sensitivity to chemical interferants are sometimes observed between Type 
1/II cements from different sources. It is recommended therefore that the QA program for 
this operation assure that procurement be from a source offering a Type 1/II cement with 
similar composition to that used in this development project. The particular cement used in 
this project is a low-alkali Type 1/II cement. The source of the cement was Rio Grande 
Portland Cement Corporation in Tijeras, New Mexico. The mineralogical composition and 
other pertinent physical characteristics for this cement are listed in Appendix 2. The 
composition from this source has been very consistent throughout the 2-year period 
presented in this appendix. 

This work was performed according to the LANL/TA-55 Quality Management Plan: 
Documents and Records Control Section, procedure number SS-TA-55-11 0-0-03.1-1. 
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Costs: For a production rate of 3 cement drums per week, the Portland cement required for 
operating theTA-55 cement process will be approximately 20.6 tons per year: The current 
delivered cost from Rio Grande Portland Cement Corporation is approximately $80 per bulk 
ton,33 resulting in a yearly cost of $1,648. This compares to $1,300 per ton and $40,225 per 
year for Envirostone cement, which equates to an overall reduction in cement cost of 
$38,577 per year.34 The cost for delivery from Rio Grande Portland Cement Corporation is 
for bulk powder cement. Bulk delivery is less costly and has the advantage of allowing 
pneumatic delivery into the TA-55 cement silo. Pneumatic delivery will also reduce the 
number of person-hours required to load the silo from approximately 20 hours to 1 hour per 
year. The increased volume ofNaOH solution should result in an increased cost of less than 
$5,000 per year. 

Other Wastes: The recommendations of this report should be compatible with the addition 
of dry, non-reactive particulate wastes. In the present TA-5 5 operation, this type of waste is 
added to a pre-established cement paste to prevent the solids from settling during mixing. 
Using this technique, the primary effect will be an increase in paste viscosity, which may 
require additional dilution to maintain adequate mixing. Slurries (wet particulates) with a pH 
outside the range recommended in this report should be pretreated to properly adjust the pH 
prior to addition to the cement paste. Low-density slurries that do not require addition to a 
pre-established paste can be combined and pH adjusted with the waste liquid prior to cement 
addition. Ion-exchange resins present an additional concern in that they have been reported 
to cause setting and free-liquid problems under certain conditions not related to pH 3s'

36 

Non-EV aqueous wastes may also cause chemical interferences with the Portland setting 
reaction. It is recommended additional studies be conducted before incorporation of ion­
exchange resins or non-EV aqueous wastes into the cementation operation. 

No testing was done with organic wastes in this development project. Portland cement is 
not as efficient as Envirostone in treating nonpolar organics, but methods exist that permit 
satisfactory treatment of some organics with Portland cement. 37 It generally is adequate for 
limited volumes of nonpolar organics if they are prepared in a well-dispersed oil-in-water 
emulsion. It does not perform well with inverse emulsions (water in oil) or pure solvents. 32 

Organics with high solubility (polar) generally are not immobilized well by Portland 
cement.32 It is recommended additional development be conducted before incorporation of 
organic wastes into the cementation operation. 
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Appendix 1 

Analysis of Evaporator Bottoms* 
(in g/1 except as noted) 

Lean Residue 

Fe 17.0 
Ca 61 
K 17.6 

Mg 58.7 
Na 7.4 
AI 4.6 

NH3 .025 
Cl 1.1 

N03 457 
so4 1.6 

C204 3.3 
F 5.4 

H+ (molar) 1.0 
TDS** 629 

Ag <.005 
As <.015 
Ba .035 
Cd .014 
Cr 3.0 
Hg <.025 
Ni 1.8 
Pb .19 
Se <.008 
Tl <.060 

*median values of all analyzed EV samples 
**total dissolved solids 

Oxalate Filtrate 

7.9 
10.5 
4.8 
13.3 
23.9 
2.3 
.090 
.265 
398 
<1 

33.8 
1.7 
4.6 
330 

<.001 
<.005 
.018 
.003 
1.94 

<.005 
1.205 
.056 

<.008 
<.020 
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Hot Distillate 

16.9 
39.1 
14.6 
41.9 
9.4 
4.7 
.035 
1.35 
419 
1.57 
11.3 
5.1 
1.75 
600 

<.002 
.010 
.029 
.014 
2.35 
.010 
1.60 
.125 
.009 
<0.60 
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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), 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 270.160), 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. 

5.1 SECURITY (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. 
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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 

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. 

5.2 PREPAREDNESS AND PREVENTION REQUIREMENTS [20 NMAC 4.1, Subpart V, 
Part 264, Subpart C) 

The following sections present how operations at T A-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 
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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. 

5.2.1 Required 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 T A-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 T A-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 

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 
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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 
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of 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 theTA-55 PA system is activated through the Operations 

Center. Personnel working at any of the units at T A-55 can also use conventional telephones to 

call the Operations Center to summon emergency assistance from the T A-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 tire 

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 
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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 T A-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); 

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-1 0) 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. 

5.2.2 Testing and Maintenance of Eguipment [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. 
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5.2.3 Access to Communications or Alarm System [20 NMAC 4.1, Subpart V, 264.34] 

Whenever waste is being handled at any of the hazardous and mixed waste units at T A-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 , T A-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. 

5.2.4 Aisle 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. 

5.2.5 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., 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" 

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 
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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. 

5.3 PREVENTIVE 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 T A-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 

1 0 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 
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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 theTA-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 

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, T A-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 T A-55. The depth to ground water at 

TA-55 is approximately 1,200 tt (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 
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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 

T A-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 T A-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 T A-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 T A-55-4. CAMs, the ventilation alarm system, 

and/or other air monitoring equipment are located in the vicinity of each unit located in T A-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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5.4 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), 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 theTA-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 theTA-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. 
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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-55-4-40 1. 

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. 

5.5 AIR EMISSIONS STANDARDS FOR EQUIPMENT LEAKS [20 NMAC 4.1, Subpart V, Part 
264, Subpart 88) 

The waste management units addressed in this permit application are not subject to 20 N MAC 

4.1, Subpart V, Part 264, Subpart 88, 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 
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waste management units at TA-55 contain or contact hazardous or mixed waste with organic 

concentrations of at least 1 0 percent by weight. 

In accordance with 20 NMAC 4.1, Subpart V, 264.1 064(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. 

5.6 ORGANIC 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 Register62896), 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 

closed during storage pursuant to 40 CFR 264.1 086(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 1 00 ppmw volatile organics will be subject to a visual inspection 
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and monitoring program as required by 40 CFR 264.1 088(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 264.1 088(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. 

6.1 GENERAL 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 
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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. 

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. 

6.1.1 Inspection 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. 

6.1.1.1 Inspection 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 
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inspection. Instructions included with the IRF provide specific guidance for each inspection 

parameter listed. 

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 correctiv.e 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. 

6.1.2 Inspection Frequency 

Inspection frequencies relevant to the hazardous and mixed waste units at T A-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. 

6.1.3 Actions 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. 
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6.1.3.1 Preventive 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 need for emergency response. Any preventive action taken in response to an inspection will 

be noted on the appropriate inspection form. 

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/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. 

6.2 INSPECTION 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 equipmenVsystems and 

the probability of adverse impact to human health or the environment if failure of the 

equipmenVsystems 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. 

6.2.1 Daily 

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 
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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 Number 

1-5 

6 

7 

13 

14 

15 

16 

17 

22 

23 

24 

28 

30 

39 

40-48 

ltem(s) 

General information 

No use 

(Un)loading areas 

Structural integrity of containers 

Covers/lids of containers 

Warning signs 

Labels 

Accumulation start date 

Secondary containment structures 

Appropriate aisle space and stacking 

Appropriate container segregation 

Wind sock 

Pallets 

Radiation safety 

General information 

6.3 INSPECTION 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 T A-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. 

6.3.1 Daily 

The storage tank systems (including ancillary equipment) at TA-55 are inspected at least once 

each operating day for the items listed below. 
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Block Number 

1-5 

6 

7 

9 

13 

15 

16 

22 

39 

40-48 

ltem(s) 

General information 

No use (if applicable) 

(Un)loading areas 
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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 

Structural integrity of tanks, valves, pipes, flanges 

Warning signs 

Labels 

Secondary containment structures 

Radiation safety 

General information 

6.4 INSPECTION 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. 

6.4.1 Daily 

The cementation unit at T A-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 Number 

1-5 

6 

7 

13 

ltem(s) 

General information 

No use 

(Un)loading areas 

Structural integrity of containers 
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14 

15 

16 

22 

39 

40-48 
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ltem(s) 

Covers/lids of containers 

Warning signs 

Labels 

Secondary containment structures 

Radiation safety 

General information 

6.5 INSPECTION PROCEDURES AND FREQUENCIES FOR AREA 6 ATTA-55 [20 NMAC 4.1 I 

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 I 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. 

6.5.1 Daily 

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. 
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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 

• 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. 

6.5.2 Area 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). 
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6.5.3 Material 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. 

6.5.4 Safeguards 

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. 

6.6 ADDITIONAL 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 
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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 

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 "T A-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 ss• 

UNIT TYPE ENTRIES ON INSPECTION RECORD FORM 
I 

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 
i 

CEMENTATION UNIT 

EACH WORKING DAY Blocks 1-5, 7, 13, 14, 15, 16, 22, 39, 40-48 
I 

a All inspection requirements apply when hazardous or mixed waste is present at the unit. 
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HAZARDOUS AND MIXED WASTE FACILITY INSPECTION RECORD FORM 

I FACIUTY 2 0 <90 DAY, GENERA TOR STORAGE 

0 TREATMENT, STORAGE, DISPOSAL 

3STARTDATE 4ENDDATE 

s 0 Containers 0 Landfill 0 Sutface Impoundment 0 Waste Pile 0 Thermal Treatment 0 Chem/Phys/Bio. Treat. 

0 Incinerator 0 Misc. Unit 0Tank 0 UST 0 Land Treatment 0 Underground Inj. 

PART I - Enter condition of item inspected (OK or AR *) in column for day inspected. 

ITEM INSPECTED FOR SUN MON TUE WED THU FRI SAT 

6NOUSE CHECK IF NOW ASTE IS PRESENT 

7 (UN)LOADING AREA SPILLS AND 

TANKS/CONTAINERS DETERIORATION 

8 COMMUNICATION EQUIPMENT PROPERLY 

(PHONE/RADIO/ALARMS) FUNCTIONING 

9 TANKS (ALL ABOVE DISCHARGE CONTROLS 

GROUND PORTIONS) CONDITION, LEAKS, LEVEL 

MONITORING DATA (6" FREEBOARD), CORROSION 

10 SURFACE IMPOUNDMENTS FREEBOARD (2ft) 

AND CONTAINMENT SUDDEN DROPS IN LEVEL 

11 PORT A BERM LEAKS, CONDITION 

12EYEWASH LEAKS, FUNCTIONING 

SAFETY SHOWERS 

13 STRUCTURAL INTEGRITY DETERIORATION AND LEAKS, 

OF CONTAINERS/TANKS, CORROSION, DAMAGE 

VALVES, PIPES, AND FLANGES 

14 COVER/UD OF CONTAINERS CLOSED AND SECURED 

IS WARNING SIGNS POSTED & READABLE (BIUNGUAL) 

16LABELS "HAZARDOUS WASTE" PRESENT 

ON ALL CONTAINERS/TANKS 

17 ACCUMULATION START DATE PRESENT ON ALL CONTAINERS, 

TANKS, NONE EXCEED TIME 

RESTRICTIONS 

18 RUN ON/OFF CONTROL INTEGRITY, EROSION, 

(AREA L, G, H, P) PONDING 

LANDFILLS, DETONATION PADS 

19 COVER INTEGRITY (AREAL, G, EROSION, SUBSIDENCE, 

H, P), LANDFILLS WATER INTRUSION 

20SECURITY CONDITION, FENCE/GATES/LOCKS 

21 SITE UGHTING FUNCTIONS PROPERLY 

Attachment 6-1 
Hazardous and Mixed Waste Facility Inspection Record Form 
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HAZARDOUS AND MIXED WASTE FACILITY INSPECTION RECORD FORM 

ITEM INSPECTED FOR SUN MON TUE WED THU FRI SAT 

22 CONTAINMENT S1RUCTURES INTEGRITY, STANDING WATER, 

VEGETATION, EROSION 

23 AISLE SPACE, STACKING ADEQUACY, APPROPRIATENESS 

24 MANAGEMENT OF SEGREGATED ACCORDING TO 

CONTAINERS COMPATIBIUTY 

25 HOSE BIBS, WATER SUPPLY LEAKS, FUNCTIONING 

26 STORAGE SHEDS FLOOR DAMAGE, UQUID 

21 ROAD/WORK SURFACES CRACKS/POTHOLES 

28WINDSOCK DAMAGE, FUNCTIONING 

29 SHAFT COVER AND RAIL PRESENT, DAMAGE 

30PALLETS INTEGRITY, DAMAGE 

31 TREATMENT TANKS PROPER OPERATION, LEAKS 

32 REFRIGERATOR DAMAGED CONTAINERS, 

PROPER OPERATION 

33 SPILL CON1ROL, FIRE, AND PRESENT AND IN GOOD 

EMERGENCY EQUIPMENT WORKING ORDER 

34 INCINERATOR EMERGENCY PROPER OPERATING CONDITION OF 

WASTE FEED CUTOFF/ALARMS ALL SHUTDOWN CON1ROLS 

35 INCINERATOR PUMPS, VALVES, LEAKS/SPILLS(f AMPERING, 

PIPES, MONITORING CON1ROLS OPERATING WITHIN SPECS. 

36 PRESSURE VESSELS DETERIORATION AND 

(S-SITE) SAND CONDITION 

37 OIL BURN PANS (S-SITE) DETERIORATION & LEAKS 

38 HE BURN PADS DETERIORATION, 

(S-SITE) VEGETATION, SAND 

COND., EROSION 

39 RADIATION SAFETY SIGNS, MONITORING (a~ y 3H) 

40DATE DATE OF INSPECTION 

41 TIME TIME OF INSPECTION 

42 INSPECTOR INITIALS OF INSPECTOR 

Attachment 6·1 (Continued) 
Hazardous and Mixed Waste Facility Inspection Record Form 
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HAZARDOUS AND MIXED WASTE FACILITY INSPECTION RECORD FORM 
PART ll- For any AR (Action Required) in PART I above, describe below: action required, action taken, date of action. Attach additional sheets if necessary. 

(Note: Items 43-48 must be completed for all inspections.) 

43 INSPECTOR 45ZNUMBER 46GROUP 47 DATE 48 TIME 

(Printed Name) 

44INSPECfOR 

(Signature) 

Attachment 6-1 (Continued) 
Hazardous and Mixed Waste Facility Inspection Record Form 
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Part I 

Document: LANL TA-55 Part B 
Revision No.: ..:::.:0·;::..0 --::-::"""":":~--
Date: June 28, 1996 

Instructions for Use of the Hazardous and 
Mixed Waste Facility Inspection Record Form 

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 it 
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 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. 

1 
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Instructions for Use of the Hazardous and 
Mixed Waste Facility Inspection Record Form 

(Continued) 

10. Surface impoundments must be operated with a minimum of 24 inches (60 em) 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. 

2 
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Instructions for Use of the Hazardous and 
Mixed Waste Facility Inspection Record Form 

{Continued) 

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, 
pending, 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. 

3 
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Instructions for Use of the Hazardous and 
Mixed Waste Facility Inspection Record Form 

(Continued) 

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. 

41. Inspectors will record the time of the current inspection. 

42. Inspectors will initial each daily inspection. 

4 
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Instructions for Use of the Hazardous and 
Mixed Waste Facility Inspection Record Form 

(Continued) 

LANL TA-55 Part B 
0.0 
June 28, 1996 

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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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 theTA-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. 

7.1 TA-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 T A-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. 

7-1 
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7.2 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 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 

(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 
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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. 

Amendments to the contingency plan are discussed in Section 7 .14. 
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7 .2.1 TA-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 T A-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) 191 0.120{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 T A-55 to practice specific skills and ensure preparedness in the event of 

an emergency. 
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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 theTA-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 

(e.g., plumbing, electrical) as well as provide support to the TA-55 FIC (or Facility Branch 

Director). 

7.2.2 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 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 ). 
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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. 

7 .2.3 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 
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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 191 0.120(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 .2.4 Other 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 .2.4.1 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. 

7.2.4.2 Water 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. 
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7 .2.4.3 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, surface water runoff, and sediments) 

to determine environmental effects of exposure. 

7 .2.4.4 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 .2.5 Other LANL Response Resources 

7 .2.5.1 CST 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 .2.6 Contracted 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. 

7.2.6.1 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. 

7 .2.6.2 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 duties of the Recovery Manager are discussed in 
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Section 7.11.) The Utilities Control Center (UCC) at TA-3-223 is maintained by JCI personnel 

24 hours a day. 

7 .2.6.3 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 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 

191 0.120(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. 

7.2.7 LANL Support Groups 

7.2.7.1 Health 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. 

7.2.7.2 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 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. 
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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. 

7.2.7.3 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. 

7.2.7.4 Criticality 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. 7.5 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 .2.8 Outside 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. 
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7 .2.8.1 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 G. 

7 .2.8.2 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-1 0 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. 

7.3 EMERGENCY EQUIPMENT AND COMMUNICATIONS [20 NMAC 4.1, Subpart V, 
264.52{e)] 

7 .3.1 Emergency 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 theTA-55 ERT, the LACFD, JCI, and ESH-2. 

7.3.2 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 

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. 
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7 .3.2.1 TA-55 Operations Center 

TheTA-55 Operations Center is located at TA-55-4 and is manned by NMT-8 personnel24 hours 

a day. In an emergency at TA-55-4, theTA-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 T A-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 .3.2.2 Emergency 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) 
• 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 .3.2.3 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 
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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: 

• 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 
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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. 

7.4 CONTINGENCY 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. 

7.4.1 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 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. 
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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. 

7 .4.2 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 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-1 0, 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. 
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7.4.3 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 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 
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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. 

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. 

7.5 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 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. 
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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 (TAU) 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 

• 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 theTA-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 T A-55 Operations Center will 

immediately call up the Facility Incident Command and will contact theTA-55 Spill Coordinator, 

the EAT, 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. 
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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. 

7.5.1 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 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. 

7.5.1.1 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. 
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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 .5.1.2 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, revised November 1, 1995. 

7 .5.1.3 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. 

7.5.2 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) 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 
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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 N MAC 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 
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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. 

7.6 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 

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 

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 theTA-55 Operations Center and the EM& A 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. 

7.7 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. 
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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 T A-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, theTA-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. 

7.8 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 .8.1 Responsibility 

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 

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. 
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7.8.2 Nonsudden 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 T A-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. 

7.8.3 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, 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. 
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7.9 EXPOSURE 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 theTA-55 Operations Center and the EM&R Office. Appropriate 

first aid should be administered immediately. An EM&R Office representative will notify ESH-1 0 

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 
• 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. 

7.10 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. 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. 

7.1 0.1 Emergency 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 
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on location, ESH-1, ESH-5, and/or ESH-1 0 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. 

7.1 0.1.1 TA-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. 

7.1 0.2 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 7-41ists 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 theTA-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 T A-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. 

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. 
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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 FIG 

designee will take attendance at the assembly/muster area and report personnel accountability 

to the FIG. 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. 

7.11 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 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. 
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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 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 tor 

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. 

7.12 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 representatives in the building/area in which the emergency occurred, and with LANL 

management to determine the adequacy of the response. 
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7.13 EMERGENCY RESPONSE RECORDS AND REPORTS [20 NMAC 4.1, Subpart V, 
264.560)] 

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) 
• 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. 

7.14 CONTINGENCY 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-1 0. 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. 
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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 

LANL a -Controlled 
Response Group 

NMT, Nuclear Materials Technology 
Division 

ESH-1 , Health Physics Operations 

ESH-2, Occupational Medicine 

ESH-5, Industrial Hygiene and Safety 

ESH-6, Criticality Safety 

ESH-7, Occurrence Investigation 

Refer to footnotes at end of table. 

Telephone 

667-2556 

667-5296 

667-7251 

667-4644 

665-4427 

667-4789 

667-0598 

Responsibilities 

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

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

Provides emergency medical 
treatment. 

Provides guidance on industrial 
hygiene equipment and on 
operational safety. 

Provides routine site 
evaluation/support field testing to 
determine the nature and extent of 
contamination (chemical). 

Provides technical expertise on the 
prevention and mitigation of criticality 
incidents. 

Reports occurrences and tracks 
follow-up actions. 
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Table 7·1 (Continued) 

Response Groups and Agencies Available to the 
Emergency Management and Response Office for 

Guidance and/or Emergency Assistance 

LANL a -Controlled 
Response Group 

ESH-1 0, Hazardous Materials Response 

ESH-17, Air Quality 

ESH-18, Water Quality and Hydrology 

ESH-19, Hazardous and Solid Waste 

ESH-20, Environmental Assessments and 
Resource Evaluations 

CST, Chemical Science and 
Technology Division 

PTLA, Protection Technology Los Alamos 

JCI, Johnson Controls World Services Inc. 

Refer to footnotes at end of table. 

Telephone 

665-5237 

665-8855 

665-0453 

667-0666 

667-0730 

667-7579 
667-6095 

667-4437 

667-6191 

2 

Responsibilities 

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. 

Provides information on 
meteorological conditions. 

Provides information on hydrologic 
conditions. 

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

Provides information on biotic 
conditions. 

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

Provides traffic control, security. 

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 

Non-LANL •-controlled 
Response Group 

Los Alamos County Fire Department 

Los Alamos County Police Department 

Los Alamos Medical Center' 

a Los Alamos National Laboratory. 

Telephone 

667-7080 

662-8222 

662-4201 
662-2455 

Responsibilities 

Dispatches firefighting personnel, 
equipment, and Emergency Medical 
Services. 

Provides traffic control on public 
access roads. 

Provides medical services. Provides 
and maintains Emergency Room. 

b Medical services related to hazardous and mixed waste injuries are provided under the direction of 
ESH-2. 

3 



Emergency Managersb 

Gary W. Bequette 

Cheryl S. Bequette 

Eugene Darling 

Douglas Tuggle 

George Van Tiemc 

Ed Nettlesc 
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Emergency Management and Response Office 
Emergency Managers• 

Laboratory Home 
Telephone Telephone Home Address 

667-6211 662-5636 1781 37th St., Los Alamos, NM 

667-6211 662-5636 1781 37th St., Los Alamos, NM 

667-6211 662-2521 1860 Camino Redondo, Los Alamos, NM 

667-6211 672-1231 117 Grand Canyon Drive, White Rock, NM 

667-6211 662-4623 197 El Viento St., Los Alamos, NM 

667-6211 662-5690 1461 Oakwood Lp., Los Alamos, NM 

a To ensure immediate response, the Emergency Manager may be reached at the Emergency Management and Response Office (667-6211 or 
after hours, 667-7080). 

b Assignments 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). 

c Alternate Emergency Manager. 



Parameter 

lgnitability 

Reactivity 

Corrosivity 

Toxicity characteristic 

Metals: 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Mercury 

Volatile organics 

Semivolatile organics 

Organochlorine 
pesticides 

Chlorinated 
herbicides 

Heat value 

Organic chloride 

Table 7-3 

Waste Analysis Parameters and Test Methods• 

Test Method 

Pensky-Martens closed-cup method 

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

Electrometric (pH of aqueous solution) 

Toxicity characteristic leaching procedure (TCLP) extraction 

Graphite furnace atomic absorption (AA) spectroscopy, gaseous hydride 
AA, or direct aspiration AA 

Manual cold-vapor technique 

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

GC/MS 
GC/MS capillary column technique 

TCLP extraction and GC 

Bomb calorimeter 

Halide titration of combustion residue 

Refer to footnotes at end of table. 
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Referenceb 

(L, S) SW1010 
(L, S) ASTM 093-80 

(L, S) SW, Section 7.3 

(L) SW9040B 

(S) SW1311 

(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 

(L, S) SW8240B 
(L, S) SW8260A 

(L, S) SW8250A 
(L, S) SW8270B 

(L, S) SW8080A 

(L, S) SW8150B 

(L) A006, ASTM 0240 

(L, S) A004, ASTM 02361 



Parameter 

Ash content 

Cyanide, free and total 

Total chromium 

Sulfide 

Total metalsc 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Mercury 

Free liquids 

Table 7·3 (Continued) 

Waste Analysis Parameters and Test Methods• 

Test Method 

Residue after combustion in muffle furnace 

Distillation and colorimetric ultraviolet 

Colorimetric method for hexavalent chromium 

Colorimetric titration 

Acid digestion 
Inductively coupled plasma atomic emission spectroscopy 

Manual cold-vapor technique 

Paint Filter Liquids Test 
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Referenceb 

(L) AOO 1 I ASTM 0482 
(S) A001 I ASTM 03174 

(L, S) SW9010A, SW9012 

(L, S) SW7196A 

(L, S) SW9030A 

(L) SW301 OA, (S) SW3050A 
(L, S) SW60 1 OA 

(L, S) SW601 OA 
(L, S) SW601 OA 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW601 OA 
(L, S) SW6010A 
(L, S) SW601 OA 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW601 OA 
(L, S) SW601 OA 
(L) SW7470A, (S) SW7471A 

(L, S) SW9095 

a At 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. 

c See also atomic absorption methods. 
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Table 7-4 

Evacuation Determination and Reentry Conditions 

Reason for Evacuation 

Fire 

Explosion 

Loss of ventilation 

Loss of electric power 

Extensive contamination 

Airborne contamination 

Escape or release of toxic or 
hazardous gas or fumes 

Bomb or bomb threat 

Evacuation Determination Made by 

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

Same as above 

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

Same as above 

Same as above or ESH-1 Representative 

Same as above or Radiation Monitor 

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

EM&R' or PTLA9 representative, R&D 
Section Leader or alternate, Senior Staff 
Member, or Lead Engineer 

a All 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-1 0" refers to the Hazardous Materials Response Group. 
" "R&D" refers to the Research and Development Section. 
' "EM&R" refers to the Emergency Management and Response Office. 
9 "PTLA" refers to Protection Technology Los Alamos. 
h "HOT" refers to the Hazardous Devices Team. 

Reentry Conditionsa 

Following survey by the Chief Fire 
Officer, ESH-1b, ESH-5c, and/or 
ESH-10d, and R&D" supervision 

Same as above 

Following survey by ESH-1 and/or 
ESH-5, and R&D supervision 

Same as above 

Same as above or ESH-1 0 

Same as above or ESH-1 0 

Same as above plus ESH-5 or 
ESH-10 

Following determination by the 
Emergency Manager or HOT" 
Leader 



EMPLOYEE DISCOVERS EMERGENCY, 
ACCIDENT, OR INCIDENT 

EMPLOYEE NOTIFIES THETA-55 OPERATIONS CENTER 

(665-5911) WHO CONTACTS THE CENTRAL ALARM STATION OPERATOR 
AND EMERGENCY MANAGEMENT AND RESPONSE (EM&R) OFFICE 

(667-6211) AND THEN THETA-55 FACILITY INCIDENT COMMAND FORMS 

THE FACILITY INCIDENT COMMANDER ORGANIZES 
THE ON-SCENE RESPONSE 
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Figure 7-1 
Emergency Notification Structure for Technical Area (TA) 55- Specific Emergency Responses 



EMPLOYEE DISCOVERS EMERGENCY, 
ACCIDENT, OR INCIDENT 

EMPLOYEE NOTIFIES THETA-55 OPERATIONS CENTER (665-5911) 
AND THE CENTRAL ALARM STATION OPERATOR (911) 

THETA-55 OPERATIONS CENTER NOTIFIES THE 
EMERGENCY MANAGEMENTAND 

RESPONSE (EM&R) OFFICE (667-6211) 
AND THEN OPERATING GROUP MANAGEMENT 

IF NOT ASSUMING CONTROL, EMERGENCY MANAGER FROM EM&R OFFICE 
ASSESSES SCENE AND DETERMINES WHETHER 

TO ASSUME CONTROL 

EMERGENCY MANAGER REMAINS AT SCENE j.­
TO SUPPORT THE FACILITY INCIDENT COMMANDER 

f 
OPERATIONS 

CHIEF 

IF ASSUMING CONTROL, EMERGENCY MANAGER 
BECOMES INCIDENT COMMANDER AND 

ORGANIZES THE UNIFIED COMMAND 

DEPENDING ON THE SEVERITY OF 
EMERGENCY, EMERGENCY OPERATIONS 

CENTER MAY BE ACTIVATED BY THE 
INCIDENT COMMANDER 

+ 
f 

LOGISTICS l 
CHIEF 

rl SAFETY OFFICER I 
I· I I ·I PUBLIC INFORMATION OFFICER I 

L___..j LIASON OFFICER I 

1 
--

Figure 7-2 
General Hazardous and Mixed Waste Emergency Notification Structure 
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0 Hospital 

6. Emergency Operations Center 

C:=J Shading indicates areas in which hazardous 
or mixed waste management units are 
located or planned for construction . 

• Not Los Alamos National Laboratory property. 

T A = technical area 

Figure 7-3 
Emergency Facilities 
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MESA RIM T A-55-4, First Floor: 
Container Storage Areas (4) 
for Mixed Waste; Storage Tank Systems (2) 
for Mixed Waste; and Cementation Unit 
for Mixed Waste 

T A-55-4, Basement: 

Muster Area 

Container Storage Areas (7) 
for Hazardous and/or Mixed Waste 

Muster Area for Personnel 
or Others in Anti-C Clothing 

for Personnel or Others 
Not in Anti-C Clothing 

Figure 7-4 

Evacuation Routes and Muster Area at Technical Area (TA) 55 
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Figure 7-6 
Evacuation Routes at Technical Area (TA) 55, Building 4, First Floor 

[This figure has been provided to the New Mexico Environment Department under 
separate cover as Unclassified Controlled Nuclear Information (UCNI) defined by 

Section 148 of the Atomic Energy Act.] 



Document: TA-55 Part B 
Revision No.: =0.=-0 _____ _ 
Date: ,_,Juo.:..:n=-e ..:..::19=96,__ __ 

Figure 7-7 
Evacuation Routes at Technical Area (TA) 55, Building 185 

[This figure has been provided to the New Mexico Environment Department under 
separate cover as Unclassified Controlled Nuclear Information {UCNI) defined by 

Section 148 of the Atomic Energy Act.] 
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Figure 7-5 
Evacuation Routes at Technical Area (TA) 55, Building 4, Basement 

[This figure has been provided to the New Mexico Environment Department under 
separate cover as Unclassified Controlled Nuclear Information (UCNI) defined by 

Section 148 of the Atomic Energy Act.] 
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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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Emergency Equipment 
(Continued) 
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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 1 0 and 11) In Rooms 432 and 433: 

FIRE CONTROL EQUIPMENT: 

Ten fire extinguishers 
Locations: 
3 17 -pound Halon in Room 401 
2 15-pound Metai-X in Room 429 
1 20-pound BC (carbon dioxide [C02]} 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 T A-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 T A-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 T A-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 T A-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 1 07 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 (11 0 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, Kwi~ 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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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 C02 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 0-6; 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-1 0 
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 
T A-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 T A-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 T A-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 T A-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 EAT emergency equipment 
cabinet are located east of the south entrance to Area G. 

See page 1 of this Attachment for equipment available in the HAZMAT vehicles and trailers. 
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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 C02 fire extinguisher located on Dock S-4 outside the south side of T A-55-4 
6 13-pound Halon located in TA-55-42 at the northwest corner of TA-55-4 
3 15-pound C02 located in T A-55-42 at the northwest corner of T A-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 T A-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 T A-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 T A-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 T A-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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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 T A-55-42 at the northwest corner of TA-55-4. 

One fire alarm pull box is located outside on the south side of T A-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 T A-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 T A-55-185. 

Personal pagers are issued to and carried by assigned personnel working at T A-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 T A-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 T A-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 theTA-55 Emergency Response Team: 

TA-55 Emergency Response Team: 

PERSONNEL: 

Emergency Medical Technician (EMT) Intermediates 
EMT Basics 
EMS First Responders 
HAZMAT Specialists 
HAZMAT Technicians 
HAZMA T 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 (02) 

Cabinet with emergency equipment and 0 2 

Portable emergency response bag with medical supplies 
Portable manual suction unit 
Portable stretchers (stokes baskets, back boards, gurney, folding) 
Wheelchairs 
0 2 tanks 
Manual resuscitators 
Portable sphygmomanometers 
Stethoscopes 
Anticontamination apparel 
Eye irritation solution 
Industrial first-aid kits 
Extrication and cervical collars 
Protective apparel 
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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, 1 0, 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 - M1 0 

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 
1 05-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 (11 OV) 
Truck-mounted welders 
Thawing machine 

Utilities Personnel 

Operators 
Pipe fitters 
Laborers 
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Emergency equipment and personnel at the Central Medical Facility, Occupational Medicine 
Group (ESH-2): 

At TA-3 CSM-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 0 2 

Portable physicians' bag with medications 
Portable suction unit 
Portable stretchers {ambulance, gurney, folding) 
Wheelchairs 
0 2 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) 
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Attachment 7-1 

Emergency Equipment 
(Continued) 

Emergency equipment and personnel at the Central Medical Facility, ESH-2 (continued): 

At TA-3 CSM-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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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. 

8.1 HAZARDOUS 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-1 0), Air Quality Group (ESH-17), Water Quality and Hydrology Group (ESH-18), 

Environmental Assessments and Resource Evaluations Group (ESH-20), and personnel in 
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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. 

8.2 TRAINING 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 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 
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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 

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 
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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. 

8.2.1 LANL-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. 

8.2.2 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 (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. 
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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. 

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. 

8.2.4 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 

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. 

8.3 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., 

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 
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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 develop.s 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. 

8.4 IMPLEMENTATION 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 
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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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Attachment 8-1 

Los Alamos National Laboratory-Wide Training Program 

Manager/Supervisor of Uncontrolled 
Hazardous/Mixed Hazardous/Mixed Emergenc~ Area Potential Release 

COURSEs• Waste Worker Waste Workers Responder Site Worker 

Criticality Safety Training 
(presents nuclear theory, criticality reactions, *c * * * 
characteristics, exposure protection principles, and 
criticality prevention measures) 

General Employee Training 
xd (includes familiarization with standard operating safety X X X 

guidelines) 
i 
I 

Hazard Communication Introduction 
(includes information on explosion/fire hazards, chemical X X X X burns, chemical compatibility, eye/skin hazards and 
protection, respiratory hazards and protection) 

I 
' 

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

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

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

HAZWOPER: Refresher for General Site Workers 
(provides general information on hazardous waste X 
operations to general site workers) 

HAZWOPER: Refresher for TSD1 Workers 
(provides general information on hazardous waste X X 
operations to TSD workers) 

Refer to footnotes at end of attachment. 
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Attachment 8-1 (Continued) 

Los Alamos National Laboratory-Wide Training Program 

Manager/Supervisor of Uncontrolled 
Hazardous/Mixed Hazardous/Mixed Emergenc~ Area Potential Release 

COURSEs• Waste Worker Waste Workers Responder Site Worker 

OSHAII Rights and Responsibilities 
(provides general information on worker's rights in relation X X X X 
to OSHA) 

RCRA h Personnel Training 
(includes an overview of Code of Federal Regulations 
Title 40, Parts 260-265, 268; New Mexico Administrative 
Code, Title 20, Chapter 4, Part 1, revised November 1, 

* * 1995; Department of Transportation shipping regulations; X X 
internal and external protocol for facility inspections; 
operating equipment, communication 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, X X 
modification/review of the contingency plan; provides 
required retraining) 

Refresher General Employee Radiological Training XI xi XI XI 
(provides refresher general radiological training) 

Radiological Worker I and II Training * * X X (requires recertification every two years) 

Refresher Radiological Worker I and II Training * * I 

(provides refresher radiological training) 
X X 

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

Waste Management Coordinator Requirements * * * (provides training on waste management to coordinators) 

Cardiopulmonary Resuscitation: Adult * * * * (requires annual recertification) 
-- -.- ---- --------· ---------- --------------

Refer to footnotes at end of attachment. 2 
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Attachment 8-1 (Continued) 

Los Alamos National Laboratory-Wide Training Program 

Manager/Supervisor of Uncontrolled 
I Hazardous/Mixed Hazardous/Mixed Emergenc~ Area Potential Release 

COURSEs• Waste Worker Waste Workers Responder Site Worker 

First Aid: Standard * * * * (requires recertification every three years) 

Health Physics Checklist Indoctrination * * X X (provides health physics information to new workers) 

HMPTI Training - General 
(includes introduction to HMPT regulations, identification * * and segregation of hazardous materials, packaging, 
placarding/labeling, manifesting/recordkeeping) 

Lockout!Tagout 
* * * * (provides information on lockouVtagout procedures and 

policy) 

Respirators: Air-Purifying 
* * * (provides required annual retraining for operation and X 

inspection of device, changing filters, donning and doffing) 

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

Waste Documentation Forms 
* * * (includes use of Waste Profile Form, use of waste 

disposal forms, use of manifest system, as applicable) 

a Additional 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. 

b Emergency responders at TA-55 are typically members of theTA-55 Emergency Response Team. 

* c indicates that a course may be required for specific job tasks and/or work areas. 
d X indicates a required course. 
8 HAZWOPER = Hazardous waste operations and emergency response 

TSD =Treatment, storage, and disposal 
g OSHA = Occupational Safety and Health Act 
'' RCRA = Resource Conservation and Recovery Act (42 USC 6901 et seq.) 

The Refresher General Employee Radiological Training is not required for personnel who have successfully completed Radiological Worker I and II Training. 
HM PT == Hazardous materials packaging and transportation 
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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 

9-1 
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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. 

9.1 GENERAL 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) 
U.S. Department of Energy (DOE) 
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 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. 
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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. 

9.1.2 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 

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-SS. Partial closure will 

consist of closing one or more of the regulated hazardous/mixed waste units at TA-SS, while 

leaving the other regulated hazardous/mixed waste units at TA-SS 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-SS's remaining regulated hazardous/mixed 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] 

Written notification will be provided to the NMED 4S 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, 199S, 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 N MAC 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 
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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. 

9.1.4 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 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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9.1.5 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}, 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. 

9.1.6 Closure Certification [20 NMAC 4.1, Subpart V, 264.115] 

Within 60 days after completion of closure activities for any hazardous or mixed waste 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). 

9.1.7 Security 

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. 

9.1.8 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 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. 
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9.1.9 Closure 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) 
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. 

9.1.1 0 Survey 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. 
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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. 

9.2 CLOSURE PROCEDURES FOR CONTAINER STORAGE AREAS [20 NMAC 4.1, 
Subpart V, 264.112] 

TA-55 lies at an elevation of between 7,1 00 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 T A-55 at LAN L. 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: 

Unlt(s) Waste Types Stored 

Areas 1 through 5 Hazardous waste, transuranic (TAU) mixed waste, and 
low-level mixed waste 

Area 6 TAU mixed waste 

Area 7 Hazardous waste, TAU mixed waste, and low-level 
mixed waste 

Areas 8, 9, and 1 0 TAU mixed waste and low-level mixed waste 

Area 11 TAU mixed waste 

Container Storage Pad Hazardous waste, TAU mixed waste, and low-level 
mixed waste 

TA-55-185 Hazardous waste, TAU 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. 
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9.2.1 Estimate of Maximum Waste in Storage 

The maximum inventory of waste in storage at any time at the T A-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: 

Unlt(s) Maximum Waste In Storage 

Areas 1 , 2, and 3 27,500 galt 

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 

t Total capacity for the three areas combined. 

9.2.2 Description 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. 

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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9.2.3 Removal 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. 

9.2.4 Closure 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 
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verification. The floor of each container storage area and any walls associated with a container 

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 
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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. 

9.2.5 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 (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. 

9.2.6 Decontamination 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 
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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. 

9.3 CLOSURE 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 TAU 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 

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. 
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9.3.1 Estimate 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. 

9.3.2 Description 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 waste2 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. 

9.3.3 Removal 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). 

9.3.4 Closure 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. 

2Refer to Footnote 1. 
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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 TAU waste in 

accordance with T A-55 TAU waste-specific SOPs. The dismantled, packaged components may 

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 TAU waste. The used wash water will be managed appropriately in accordance with 

LAN L 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 TAU waste in accordance TA-55 TAU 
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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. 

9.3.5 Decontamination 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 

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. 
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9.3.6 Decontamination Verification 

Sufficient sampling and analysis will be required to demonstrate that, after closure, the hazardous 

component of TAU 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, LAN L 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. 

9.4 CLOSURE 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. TAU 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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9.4.1 Estimate of Maximum Waste Capacity of the Cementation Unit 

The maximum inventory of TAU 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 theTA-55 Part A permit application (LANL, 1996) as the latter is designated 

in gal/day. 

9.4.2 Description of Waste 

TAU 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. TAU mixed waste is 

classified as such because RCRA-characteristic waste3 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. 

9.4.3 Removal of Waste 

Prior to the initiation of closure activities, any TAU solid and liquid mixed waste remaining in the 

cementation unit will be solidified using TA-55 TAU waste-specific SOPs. Once the TAU mixed 

waste has been treated, the drum(s) of solidified TAU 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. 

9.4.4 Closure 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 TAU mixed waste. The 

cementation unit mixer impeller and pH column will be disconnected, packaged, and managed 

as TAU 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 TAU 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) 

3Refer to Footnote 1. 
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waste acceptance criteria. All remaining equipment associated with the cementation unit will be 

removed and dismantled. This 0&0 waste will then be managed and packaged in accordance 

with TAU waste-specific SOPs and subsequently stored at an appropriate on-site facility. 

Before proceeding with any closure activities, the TAU 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 TAU 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. 

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 TAU 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 
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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. 

9.4.5 Decontamination 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. 

9.4.6 Decontamination 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 TAU 

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 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 
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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. 

9.5 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 chemical analyses) and in accordance with 

LANL's Inorganic Trace Analysis Group (CST-9) procedures (for radiological analyses). 

9.5.1 Soil 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. 
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9.5.1.1 Sampling 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 T A-55-4. 

Soil samples will be collected from a depth of six inches with a trowel or scoop or with a 

VeihmeyerTM soil sampler. 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 9-5). 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. 

• VeihmeyerTM 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 
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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. 

9.5.1.2 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. 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. 

9.5.2 Liquid 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. 

9.5.2.1 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, it 
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 
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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 

• 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. 

9.5.2.2 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. 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. 

9.5.3 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 
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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. 

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} 
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• 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. 

9.5.4 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 9-7 and 9-8, respectively. 

9.5.5 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 9-9. 
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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 QAIQC 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 -1 0 Days 

Receipt of final waste Day o 
Removal of final waste volume Day 30 

Perform washdown of walls adjacent to container storage areas (CSA) Day 40 
and collect samples from rinse water 

Perform washdown of CSA floors and the outside CSA pad and Day 45 
collect samples from rinse water 

Receive analyses on samples of rinse water used to wash down the Day 70 
walls 

Receive analyses on samples of rinse water used to wash down the Day 75 
CSA floors and outside pad 

Perform additional washdown (if necessary) Day 1 00 

Perform additional sampling (if necessary) Day 1 00 

Receive analyses on samples from additional sampling Day 130 

Perform final cleanup (e.g., removal of decontaminated equipment and Day 145 
decontamination wastes) 

Verify decontamination Day 150 

Submit final report to the NM ED Day 180 

a The 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 

Let contract request for proposals 

Notify the New Mexico Environment Department (NMED) 

Receive proposals 

Select contractor and award contract 

Treatment of final volume of waste 

Removal of final waste volume 

Flush tank systems and collect rinse water 

Sample rinse water from the tank systems 

Perform washdown of glovebox GB-438 and collect samples from 
rinse water 

Perform washdown of walls adjacent to the storage tank systems and 
the floor areas under these tank systems and collect samples from 
rinse water 

Receive analyses on samples of tank rinse water 

Receive analyses on samples of rinse water used to wash down 
glovebox 

Receive analyses on samples collected from washdown of the walls 
and floor areas associated with the storage tank systems 

Perform additional washdown (if necessary) 

Perform additional sampling (if necessary) 

Receive analyses on samples from additional sampling 

Equipment disassembly 

Perform final cleanup (e.g., removal of decontaminated equipment and 
decontamination wastes) 

Verify decontamination 

Submit final report to the NMED 

Maximum Time Requireda 

-90 Days 

-45 Days 

-30 Days 

-10 Days 

Day 0 

Day 5 

Day 10 

Day 10 

Day 15 

Day 20 

Day 40 

Day 45 

Day so 

Day 80 

Day 80 

Day 110 

Day 130 

Day 145 

Day 150 

Day 180 

a The schedule above indicates calendar days from the beginning by which activities will be completed. 
Some activities may be conducted simultaneously. 
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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 -1 0 Days 

Treatment and removal of final waste volume Day 5 

Perform washdown of glovebox GB-454 and collect samples from Day 15 
rinse water 

Receive analyses on samples from rinse water used to wash down Day 45 
glovebox 

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 1 00 

Perform final cleanup (e.g., removal of decontaminated equipment and Day 110 
decontamination wastes) 

Verify decontamination Day 125 

Submit final report to the NMED Day 180 

a The schedule above indicates calendar days from the beginning by which activities will be completed. 
Some activities may be conducted simultaneously. 



Parameter 

lgnitability 

Reactivity 

Corrosivity 

Toxicity characteristic 

Metals: 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Mercury 

Volatile organics 

Semivolatile organics 

Table 9-4 

Analytical Parameters and Test Methods• for Technical Area 55 
Container Storage Areas, Storage Tank Systems, and Cementation Unit 

Test Method 

Pensky-Martens closed-cup method 

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

Electrometric (pH of aqueous solution) 

Toxicity characteristic leaching procedure (TCLP) extraction 

Graphite furnace atomic absorption (AA) spectroscopy, 
gaseous hydride AA, or direct aspiration AA 

Manual cold-vapor technique 

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

GC/MS 
GC/MS capillary column technique 

Refer to footnotes at end of table. 
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Referenceb 

(L) SW1010 
(l, S) ASTM 093-80 

(L, S) SW, Section 7.3 

(L) SW9040B 

(L, S) SW1311 

(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 

(L, S) SW8240B 
(L, S) SW8260A 

(L, S) SW8250A 
(L, S) SW8270B 



Parameter 

Total metalsc 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Mercury 

Free liquids 

Table 9-4 (Continued) 

Analytical Parameters and Test Methods• for Technical Area 55 
Container Storage Areas, Storage Tank Systems, and Cementation Unit 

Test Method 

Add digestion 
Inductively coupled plasma atomic emission spectroscopy 

Manual cold-vapor technique 

Paint Filter Liquids Test 
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Referenceb 

(L) SW3010A, (S) SW3050A 
(L, S) SW601 OA 

(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW6010A 
(L, S) SW601 OA 
(L, S) SW601 OA 
(L, S) SW601 OA 
(L, S) SW601 OA 
(L, S) SW601 OA 
(L, S) SW601 OA 
(L) SW7470A, (S) SW7471A 

(L, S) SW9095 

a At 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, PhysicaVChemical Methods," SW-846. 
(L) refers to liquid waste. 
(S) refers to solid waste. 

c See also atomic absorption methods. 

2 



Analyte Group 

Target compound 
volatile organicsb 

Target compound 
semivolatile organicsb 

Target analyte metalsb 
(except mercury and 
hexavalent chromium) 

Mercury 

Hexavalent chromium 

Radioactivity screening 
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Table 9-5 

Sample Containers, Preservation, and Holding Times 
for Sediment/Soli/Sludge Samples 

Container 

125 milliliter (ml) 
WMc-Gd 

250 ml WM-G vial 
with Teflon"'-lined lid 

500 ml 
WM-P" or G 

500 ml 
WM-P orG 

500 ml 
WM-PorG 

120 ml 
Gvial 

Preservative Holding Time• 

Cool to 4 degrees Celsius (0 C} 14 days 

Cool to 4°C 14 days from field collection to preparative extraction 
40 days from preparative extraction to determinative 
analysis 

None 180 days 

Cool to 4°C 28 days 

Cool to 4°C Not established- analyze as soon as possible 

None Analyze upon receipt 

a Holding time information was taken from the U.S. Environmental Protection Agency, 1994, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," 
SW-846. 

b Target 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, PhysicaVChemical Methods," SW-846. 

c WM = Wide-mouth 
d G =Glass 
" P = Polyethylene 
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Table 9-6 

Sample Containers, Preservation, and Holding Times 
for Liquid Samples 

Analyte Group 

Target compound 
volatile organicsb 

Target compound 
semivolatile organicsb 

Target analyte 
metalsb 
(except mercury and 
hexvalent chromium) 

Mercury 

Hexavalent chromium 

Radioactivity 
screening 

Container 

2 x 40 milliliter (ml) 
Gc vials with 

TeflonlM·Iined septa 

4 x 1 liter 
AGe with TeflonlM·Iined lid 

1 liter 
P1 or G 

500 ml 
P orG 

500 ml 
P or G 

40 ml 
G vial, no septa 

Preservative 

HCid to pH <2 
Cool to 4 degrees Celsius (0 C) 

Cool to 4°C 

HN03
9 to pH <2 

HN03 to pH <2, Cool to 4°C 

Cool to 4°C 

None 

Holding Tirnea 

14 days 

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

180 days 

28 days 

24 hours 

Analyze upon receipt 

a Holding time information was taken from the U.S. Environmental Protection Agency, 1994, "Test Methods for Evaluating Solid Waste, PhysicaVChemical Methods," 
SW-846. 

b Target 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, PhysicaVChemical Methods," SW-846. 

c G =Glass 
d HCI = Hydrochloric acid 
e AG = Amber glass 
1 P = Polyethylene 
9 HN03 = Nitric acid 



Analyte 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Table 9-7 

Target Detection Limits, Analytical Methods, 
and Instrumentation for Metals Analysis 

Target Detection• EPA SW-846c 
Limit (Jlg/L)b Analytical Method 

10 6010A, 7060A, 7061A 

200 6010A, 7080A, 7081 

5 6010A, 7090, 7091 

2 6010A, 7130, 7131A 

10 6010A, 7190, 7191 

5 6010A, 7420, 7421 

0.2 7470A, 7471A 

40 6010A, 7520 

5 6010A, 7740, 7741A 

10 6010A, 7760A, 7761 

10 6010A, 7840, 7841 
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I nstrumentationd 

ICP, GFAA 

ICP, FLAA, GFAA 

ICP, FLAA, GFAA 

ICP, FLAA, GFAA 

ICP, FLAA, GFAA 

ICP, FLAA, GFAA 

CVAA 

ICP, FLAA 

ICP, GFAA, GHAA 

ICP, FLAA, GFAA 

ICP, FLAA, GFAA 

• Detection limits listed are for clean water. Actual detection limits may be higher depending on sample composition 
and matrix type. 

b Jlg/L = micrograms per liter 
c U.S. Environmental Protection Agency, 1994, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," 

SW-846. 
d ICP = Inductively coupled plasma emission spectroscopy 

GFAA =Graphite furnace atomic absorption spectroscopy 
FLAA = Flame atomic absorption spectroscopy 
CV AA = Cold-vapor atomic absorption spectroscopy 
GHAA = Gaseous hydride atomic absorption spectroscopy 



Table 9-8 

Target Detection Limits, Analytical Methods, and Instrumentation 
for Organics Analysis 

Analyte (Group) 

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

Target compound list semivolatiles + 20 TICs 

Target Detection Umits• 

10 mg/Ld water 
1 0-120 mg/kg• sediment 

1 0 mg/L water 
330-50,000 mg/kg sediment 

• Detection limits expressed as practical quantitation limits. 

EPA SW-846b 
Analytical Method 

82408 or 8260A 

8250A or 82708 

Document: LANL TA-SS Part B 

Revision No.: .;::0.:..::.0'--~--:-::=:----
Date: June 28, 1996 

lnstrumentationc 

GC/MS 

GC/MS 

b U.S. Environmental Protection Agency, 1994, "Test Methods for Evaluating Solid Waste, PhysicaVChemical Methods," SW-846. 
c GC/MS = Gas chromatography/mass spectrometry 
d mg/L = milligrams per liter 
• mglkg =milligrams per kilogram 



Quality Control 
Sample Type 

Trip blank 

Field blank 

Field duplicate 

Equipment rinsate 
blank 

Sample 
Matrix 

Water 

Water 

SoiVwater 

Water 

Table 9·9 

Summary of Field Quality Control Samples 

Applicable 
Analysis 

Volatile organic 
analytes (VOA) 

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

VOAs, 
SVOAs, 
metals, 
radionuclides 

VOAs, 
SVOAs, 
metals, 
radio nuclides 

Frequency 

One per shipping 
cooler containing 
samples to be 
analyzed for VOAs 

One sample daily per 
analysis (can prepare 
and hold pending 
sample results) 

One for every 20 
samples 

One sample per day 
(can prepare and hold 
pending sample 
results) 

Purpose 

Monitor sample 
contamination in field 
and laboratory 

Monitor field sample 
contamination/air 
contamination 

Monitor sample 
variability 

Monitor 
decontamination 
effectiveness and 
sample cross 
contamination 

a U.S. Environmental Protection Agency Functional Guidelines for Data Validation may apply. 
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Acceptance 
Criteria 

b 

b 

Analytical method 
criteria, if applicable 

b 

Corrective• 
Action 

Advisory--no action 
required 

Advisory--no action 
required 

Advisory--no action 
required 

Advisory--no action 
required 

b For 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. 



EPA SW-846b 
Analytical 

Parameter Method 

Target 82406 or 8260A 
compound 
volatile 
organics 

Refer to footnotes at end of table. 
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Table 9-10 

Summary of Laboratory Quality Control Procedures• 
by Analytical Method 

Quality Acceptance Corrective 
Control Check Frequency Criteria Action 

Instrument performance: Every 12 hours of Per method Repeat until 
mass calibration/ion analysis time acceptance criteria 
abundance pattern satisfied 

Initial calibration: instrument Five concentration Relative response factors Repeat calibration 
sensitivity and linearity of levels; after each (RRF) within method limits 
response instrument performance, 

check prior to sample 
analysis 

Continuing calibration Every 12 hours of Average RRFs <25 percent Repeat calibration 
analysis time (%) difference 

Internal standards All calibration standards, Extracted ion current profile Correct maHunction; 
samples, and blanks (EICP); D -50 to +100% reanalyze sample per 

Retention time shifts method criteria 
<0.50 minutes 

Method blank Every 12 hours of <5 times quantitation limit Determine source of 
analysis time for methylene chloride, contamination, and 

acetone, 2-butanone; all document corrective 
other compounds < or = to action; reextract and 
quantitation limit reanalyze samples 

System monitoring Every method blank, Check instrument and 
compounds sample, matrix spike, calculations; reanalyze per 

matrix spike duplicate; method criteria 
matrix specific, per 
method limits 



EPA SW-846b 
Analytical 

Parameter Method 

Target 8250A or 82706 
compound 
semi volatile 
organics 

Refer to footnotes at end of table. 
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Table 9-10 (Continued) 

Summary of Laboratory Quality Control Procedures• 
by Analytical Method 

Quality Acceptance Corrective 
Control Check Frequency Criteria Action 

Instrument performance: Every 12 hours Per method Repeat until 
mass calibration/ion acceptance criteria 
abundance pattern satisfied 

Initial calibration: instrument Five concentration RRFs within method limits Repeat calibration 
sensitivity and linearity of levels. After each 
response performance, check prior 

to sample analysis 

Continuing calibration Every 12 hours Average RRFs <25% Repeat calibration 
difference 

Internal standards All calibration standards, EICP D -50 to + 1 00% Correct malfunction; 
samples and blanks Retention time shifts reanalyze sample per 

<0.50 minutes method criteria 

Method blank Each group of samples <5 times quantitation limit Determine source of 
of similar matrix and for phthalate esters; all contamination; 
concentration level other compounds < or = to document corrective 
(soils) quantitation limit action; reextract and 

reanalyze samples 

Surrogate compounds Each sample, blank Matrix-specific per method Reextract and 
limits reanalyze per method 

criteria 

2 



Parameter 

Metals 

EPA SW-846b 
Analytical 
Method 

6010A 

Refer to footnotes at end of table. 
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Table 9-10 (Continued) 

Summary of Laboratory Quality Control Procedures• 
by Analytical Method 

Quality 
Control Check 

Surrogate compounds 
Instrument calibration 
lnitiaVcontinuing calibration 

lnitiaVcontinuing calibration 
blank 

Preparation blank 

Interference check sample 
(ICS) 

Duplicate sample analysis 

Laboratory control sample 
(LCS) 

Frequency 

Each sample and blank 
daily, or each setup 
after instrument 
calibration, 10% or every 
2 hours 

Every calibration, 1 0% or 
2 hours 

Each batch of digested 
samples 

Each run or twice per 
8-hour shift 

Once per field batch per 
matrix 

Once per field batch or 
each digest group 

3 

Acceptance 
Criteria 

60 - 150% recovery 
5% of true value 
1 0% of true value 

< contract-required 
detection limits 

< contract-required 
detection limits 

20% of true value 

0 - 20% relative difference 
when < five times detection 
limit; detection limit 
otherwise 

80- 120% recovery (except 
silver and antimony) 

Corrective 
Action 

Advisory only--no action 
Repeat calibration; 
correct problem; 
recalibrate and 
reanalyze previous ten 
samples 

Correct problem; 
recalibrate and 
reanalyze all samples 
since last blank 

Redigest and reanalyze 
all associated samples 
per method criteria 

Correct problem; 
recalibrate, reanalyze 
all samples since last 
ICS 

Flag data 

Correct problem; 
redigest and reanalyze 
all samples since last 
LCS 



EPA SW-846b 
Analytical 

Parameter Method 

Metals 6010A 
(cont'd) 

Table 9-10 (Continued) 

Summary of Laboratory Quality Control Procedures• 
by Analytical Method 

Quality 
Control Check Frequency 

Acceptance 
Criteria 
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Corrective 
Action 

Serial dilution analysis Once per field batch per 1 0% original determination Flag data 
matrix 

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 

a Source: 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. 

b U.S. Environmental Protection Agency, 1994, "Test Methods for Evaluating Solid Waste, PhysicaVChemical 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." 

10.1 SWMU DESCRIPTIONS 

Several types of SWMUs are present within T A-55. These SWMUs include those identified for 

corrective actions in Module VIII, as modified following a Class Ill permit modification effective 

May 19, 1994 {Section 1 0.1.1 ); 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 1 0.1.2); and SWMUs that are active hazardous/mixed waste management units, but were 

not identified in the 1990 SWMU Report {Section 1 0.1.3). SWMUs identified in Section 1 0.1.1 

that are also included in the 1990 SWMU Report will not be reiterated in Section 1 0.1.2. TA-55 

also contains SWMUs associated with TA-42, which was formerly located within the current TA-55 

boundary. From 1951 until1978, 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 T A-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). 

1 0.1.1 SWMUs 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 

10-1 
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unit and waste descriptions are also provided in Table 10-1. Figure 10-1 shows the locations of 

the SWMUs in TA-55. 

1 0.1.1.1 Incinerator Complex 

An incinerator designed to incinerate radionuclide-contaminated waste was located at T A-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). 

1 0.1.1.2 Decontamination 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). 

1 0.1.1.3 Septic 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 
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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). 

1 0.1.1.4 Sumps 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. 

1 0.1.1.5 Monitoring 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). 

1 0.1.2 SWMUs 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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1 0.1.2.1 Cementation Unifl 

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. 

1 0.1.2.2 Evaporators8 

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. 

1 0.1.2.3 Filtration Unifl 

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). 

a The 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 
SWM U Report. 

10-4 



Document: 
Revision No.: 
Date: 

LANL TA-55 Part B 
0.0 
June 28, 1996 

Solids are redissolved, when possible, and further processed in the evaporator or are sent to the 

cementation unit for treatment by solidification. 

1 0.1.2.4 Container 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 T A-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 T A-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 

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. 
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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 

1 0-in.-thick concrete walls and floor and has sufficient capacity to contain the entire volume of the 

tank (LANL, 1990; LANL, 1992). 

1 0.1.2.6 Glass 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). 

1 0.1.2.7 Thermal 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 TAU 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). 

1 0.1.2.8 Solvent Spill 

In 1984 a solvent spill was discovered while drilling boreholes about 6 to 8 ft from the southwest 

side of T A-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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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 TAU 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). 

1 0.1.3 Active 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. 

1 0.1.3.1 Container 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 55ft wide. The area is used to store hazardous waste, TAU 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 27ft long by 11 ft wide. The area is used to store hazardous waste, TAU 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 1 0 ft wide and is used to store hazardous waste, TAU 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, TAU mixed waste, and low-level mixed waste. 
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Area 5 is located in the northeast section of the basement adjacent to T A-55-4-8. This container 

storage area is approximately 45ft long by 17.5 ft wide and is used to store hazardous waste, 

TAU mixed waste, and low-level mixed waste. 

Area 6 is located along the eastern wall of the T A-55-4 basement. This area is approximately 

80ft long by 50.5 ft wide and is used to store TAU mixed waste. 

Area 7 is comprised of two narrow areas in the northern part of the T A-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 49ft long by 2ft wide. Area 7 may be used to store hazardous waste, TAU mixed 

waste, and low-level mixed waste. 

TA-55-4-401 contains two container storage areas designated as Areas 8 and 9. Area 8 is 6 tt 

long by 5.5 ft wide and may be used to store TAU 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 TAU mixed waste and low-level 

mixed waste. 

A container storage area for TAU 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 TAU 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, TAU mixed waste, and low-level mixed 

waste. 
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An asphalt container storage pad is located on the west side of T A-55-4. This pad has a 

trapezoidal shape with the four sides measuring 1 02 ft, 86 ft, 156 ft, and 105 ft. The area is used 

to store hazardous waste, TAU mixed waste, and low-level mixed waste. 

1 0.1.3.2 Oxygen 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. 

1 0.2 RELEASES 

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 radio nuclides 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 

No. 42-001 (b-e)] into Mortandad Canyon in 1952. The ash waste contained an estimated 

1 00 millicuries of radioactivity. Samples collected from Mortandad Canyon in 1952 confirmed that 

radioactive contamination had entered the canyon (LANL, 1992). 
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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). 

1 0.2.1 Characterization 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. 

1 0.2.2 Corrective 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 T A-55. Corrective action at T A-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) Descriptions• 

SWMU No. Unit Type Unit Description Waste Description 

42-001 (a)b Incinerator Cylindrical combustion chamber Radioactively-contaminated 
formerly housed in Technical wastes. 
Area (T A)-42-1 and used to 
incinerate radioactively-
contaminated waste; 
decommissioned in 1978. 

42-001 (b-c)b Holding Tanks Two 37,000-gallon holding tanks Radioactive ash from incinerator. 
associated with the incinerator; 
decommissioned in 1978. 

42-002(a)b Decontamination Area Main floor area of TA-42-1 which Radionuclides and possibly 
was used from 1956 until 1969 grease and oils. 
to decontaminate laboratory 
equipment; decommissioned in 
1978. 

42-002(b)b Decontamination Area Asphalt driveway formerly Radionuclides and possibly 
located adjacent to T A-42-1 and grease and oils. 
used to decontaminate large 
items that could not be 
decontaminated inside TA-42-1; 
decommissioned in 1978. 

42-003b Septic System Septic system that served Sanitary wastes and liquid wastes 
T A-42-1 ; the unit consisted of a containing plutonium, uranium, 
drainline from TA-42-1, a fission products, tritium, and 
55-gallon septic tank, a filter possibly solvents, acids, and 
trench, a leach field, and an greases. 
outfall; decommissioned in 1978. 

55-001 Cementation Unit Cementation unit housed inside Mixed waste liquids and solids. 
a glovebox in TA-55-4-401 and 
used to solidify transuranic 
(TRU) waste material in lead-
shielded 55-gallon drums. 

55-001 Storage Tanks Five storage tanks and ancillary Mixed waste liquids. 
equipment associated with the 
cementation unit in TA-55-4-401. 

55-002(a-b) Container Storage Rooms, gloveboxes, and Radioactively-contaminated 
dumpsters at TA-55-4 used to liquids and solids. 
store radioactive waste. 

Refer to footnotes at end of table. 
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Table 10..1 (Continued) 

Solid Waste Management Unit (SWMU) Descriptions• 

SWMU No. Unit Type 

55-003 Containment Area 

55-004 Evaporator 

55-004 Storage Tanks 

55-005 Filtration Unit 

55-006 Glass Breaker 

55-007 Thermal Treatment 

55-00Sb Sumps and Tanks 

55-oogb Sump 

55-010 Solvent Spill 

55-011(a-e) Drains and Outfalls 

55-012 Container Storage 

Refer to footnotes at end of table. 

Unit Description 

6,1 00 gallon nitric acid storage 
tank and associated secondary 
containment area located on the 
south side of T A-55-4. 

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. 

Storage tank and ancillary 
equipment associated with the 
evaporator in TA-55-4-401. 

Used in conjunction with the 
evaporator to remove nitrate 
salts from evaporator bottoms. 

Unit housed inside a glovebox in 
T A-55-4-133 and used to break 
glassware. 

Two thermal treatment units 
used to incinerate rags. 

Sumps and tanks used to 
contain and manage spills and 
mop water generated in T A-55-4. 

Inactive sump formerly used to 
monitor sanitary waste liquids 
produced at TA-55. 

Solvent-contaminated soil on the 
southwest side of TA-55-4 
resulting from an accidental spill 
of plasite paint. 

Catch basins, storm drains, and 
outfalls that make up the storm 
drainage system at TA-55. 

Inactive container storage area, 
formerly used to store 
approximately 1 00 milliliters of 
waste acid. 

2 

Waste Description 

Nitric acid (virgin material). 

Mixed waste liquids and solids. 

Mixed waste liquids. 

Radioactively-contaminated 
liquids and solids. 

Potentially radioactively­
contaminated glassware. 

Potentially radioactively­
contaminated rags. 

Small amounts of mixed wastes 
and potentially radioactively­
contaminated liquids. 

Sanitary wastes that may have 
contained chemicals and 
solvents. 

Methyl ethyl ketone, toluene, and 
methyl isobutyl ketone. 

Storm water potentially 
contaminated with radionuclides, 
solvents, ancl/or metals. 

Nitric acid contaminated with 
heavy metals. 
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Table 10-1 (Continued) 

Solid Waste Management Unit (SWMU) Descriptions• 

SWMU No. Unit Type Unit Description Waste Description 

55-013(a) Container Storage Active satellite accumulation area Acetone, trichloroethylene, tetra-
located inside a fume hood in hydrofuran, pyridine, toluene, 
T A-55-3-186. 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 Tetrahydrofuran, pyridine, and 
located inside a fume hood in dimethoxyethane (ethylene, 
T A-55-4-208. hexane, glycol, and dimethyl 

ether). 

TBDC Container Storage An approximately 61- by 55-feet Hazardous waste, TRU mixed 
area adjacent to Room 42 in the waste, and low-level mixed 
southwest quadrant of the waste. 
TA-55-4 basement (Area 1). 

TBD Container Storage An approximately 27· by 11-feet Hazardous waste, TRU mixed 
area adjacent to Room 38A in waste, and low-level mixed 
T A-55-4 basement (Area 2). waste. 

TBD Container Storage 26- by 1 0-feet area located in Hazardous waste, TRU mixed 
southwest quadrant of T A-55-4 waste, and low-level mixed 
basement (Area 3). waste. 

TBD Container Storage 16- by 13-feet area located just Hazardous waste, TRU mixed 
north of Room 7 in the TA-55-4 waste, and low-level mixed 
basement (Area 4). waste. 

TBD Container Storage An approximately 45- by Hazardous waste, TRU mixed 
17 .5-feet area adjacent to waste, and low-level mixed 
Room 8 in the TA-55-4 waste. 
basement (Area 5). 

TBD Container Storage An approximately 80- by TRU mixed waste. 
50.5-feet area located along the 
eastern wall of the T A-55-4 
basement (Area 6). 

Refer to footnotes at end of table. 3 
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Table 10-1 (Continued) 

Solid Waste Management Unit (SWMU) Descriptions• 

SWMU No. Unit Type Unit Description Waste Description 

TBD Container Storage Two narrow areas located east Hazardous waste, low-level 
of Room 4 in the TA-55-4 mixed waste, and TRU mixed 
basement; one area measures waste. 
approximately 33- by 3-feet and 
the other measures 
approximately 49- by 2-feet 
(Area 7). 

TBD Container Storage 6- by 5.5-feet area in TRU mixed waste and low-level 
TA-55-4-401 (Area 8). mixed waste. 

TBD Container Storage 6.25- by 5-feet area in TRU mixed waste and low-level 
TA-55-4-401 (Area 9). mixed waste. 

TBD Container Storage Two small areas in TA-55-4-433 TRU mixed waste and low-level 
(Area 10); one area measures 4- mixed waste. 
by 3-feet and the other 
measures 10- by 2-feet. 

TBD Container Storage Room 432 in TA-55-4 (Area 11). TRU mixed waste. 

TBD Container Storage An approximately 60- by 18-feet Hazardous waste, TRU mixed 
area in TA-55-185. waste, and low-level mixed 

waste. 

TBD Container Storage Trapezoidal-shaped asphalt pad Hazardous waste, TRU mixed 
located northwest of TA-55-4; waste, and low-level mixed 
the four sides of the pad waste. 
measure 1 02 feet, 86 feet, 
156 feet, and 1 05 feet. 

TBD Oxygen Sparging Unit A magnesium oxide crucible Waste salts potentially containing 
encased in a stainless steel, ignitable and/or reactive metals. 
ceramic-insulated shell and 
measuring 1.5 feet high by 1 foot 
in diameter. 

a Information 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. NM089001 0515," U.S. Environmental Protection Agency, 
Region 6, Hazardous Waste Management Division, Dallas, Texas; and Los Alamos National Laboratory, 1992, "RFI Woti< 
Plan for Operable Unit 1129," LA-UR-92-800, Los Alamos National Laboratory, Los Alamos, New Mexico. 

b SWMU 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. NM089001 0515," U.S. Environmental Protection Agency, Region 6, Hazardous Waste Management 
Division, Dallas, Texas. 

c TBD = 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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DETERMINATION OF 100-YEAR 
FLOODPLAIN ELEVATIONS AT LOS 
ALAMOS NATIONAL LABORATORY 

hy 

St<~plwn G. McLin 

ABSTRACT 

Uuder existing permit requirements. the US Euvirouwental P1·otection 
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 floodplaiu11 are located within un­
gaged watersheds that drain Pajarito Plateau. This report documents the 
floodplain computational mapping procedure and. along with supporting 
maps. is intended to satisfy 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 ~:over· 

,.a.p-~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-D profile is stored 
as a 3-D 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 Army 
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 floodplain 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 floodplain. The approach used here employs 
a 100-yr, 6-h design storm event for Los Alamos, but alternative floodplain 
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 this water surface inter• 
sects the ground, are read back into the MOSS system. This 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 floodplain. In this particular application, 11 separate watersheds 
traverse LANL lands: individual channels range up to 9 mi in length. The 
100-yr floodplain 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 a.nd Recovery 
Act (RCRA) operating permit. Under EPA authority, the ;\ew Mexico Environment Department 
issued the L"S Department of Energy (DOE) and Los Alamos National 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 pernut 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 270.14( b)( 11 )(iii )j. 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 waa mandated, these ftoodplain boundary locations had never been completely mapped 
within the LANL complex. This report describes a methodology that is recognized by the EPA 
and others (i.e .• FIA, tJS Army Corps of Engineers (COE), tJS Bureau of Reclamation, and lS Soil 
Conservation Service) aa being an approved technique for defining ftoodplain elevations in unga.ged 
watersheds. 

Actual floodplain-modeling efforts used the COE Hydrologic Engineering Center (HE C) 
computer-based Flood Hydrograph model (HEC-1) and the Water-Surface Profiles model (HEC-2). 
Both the HEC-1 and HEC-2 computer programs are classified u single-event simulation models, 
as opposed to continuous-simulation streamftow models like the Stanford or Kentucky Watershed 
~odels. 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 e\'ent for Los Alamos, although any alternative return-per1od 
e\'ent can easily be incorporated. A representative 100-yr, 6-h design storm event is recommended 
by the COE for defining 100-yr floodplains in northern New ~texico (M. ~fagnuson, t:S Army 
COE. Albuquerque. personal communication. 1989). Predicted HEC-1 hydrograph peaks at var1ous 
stream channel locations, along with stream channel geometry and watershed basin characteristics, 
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-~OSS). a 
graphic information system databue copyrighted by Autometric, Inc. About 65% of LANL has 
2-ft topographic-contour interval coverage, while 35% baa 10-ft coverage. Targeted stream channel 
segments were initially specified in the MOSS system, and topographic profiles of cross sections 
at user-designated intervals along segments were extracted automatically. Each 2-D topograph1c 
profile waa stored as a 3-0 MOSS line feature using ;\ew ~texico state plane coordinates. Th1s 
procedure wu initiated at the intersection of the eaatern DOE-LANL facility boundary and each 
watershed stream channel and waa 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 No. 1 attached to this 
report. 

HEC-2 is used to compute ftoodplain elevations that are associated with user-specified hydro­
graph peaks. Floodplain elevations for 11 separate watershed» that included all major tributaries 
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 Roods 
were also defined with HEC-1 for two additional watersheds ha\·ing a total of eight separate sub­
basins: however. these later watersheds do not cross th~ 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 elev.1.tions are 
contained on disks numbered 1 and 2 attached to tlus r~port. Parameter estimation proc~Jures and 
construction of input data files, including the At"TOGIS-~!OSS data extraction technique used to 
define topographical profiles of stream channel cross sections, a.re described in the sections below. 
Once aU fioodplains had been defined by HEC-2, then this information was read back into the 
:\fOSS system. These data were then transformed within MOSS to determine :-iew Mexico state 
plane &eographically referenced coordinates that uniquely define the 100-yr fioodpool at each stream 
cross section. Finally 1:4800-scale maps depicting the OOE-LA~L boundary and all 100-yr flood­
plains were prepared. This packet of maps is maintained on file in LA:'IiL's Facilities Engineering 
Planning Group office (E:"JG-2 File Number R-7160) and in the Geology and Geochemistry Group 
office (EES-1}. This report documents the identification of these fioodplain elevations and. a.long 
with the above-referenced maps, is intended to satisfy the RCRA/HSWA permit requirement that 
all 100-yr fioodplains within the OOE-LANL facility be mapped. 

IL COMPUTATIONAL METHODOLOGY 

Predicting peak discharge rates and synthesizing complete discharge hydrographs for use in defin­
ing fioodplain areas within ungaged watersheds are two challe~J3ing tasks in engineering hydrology. 
Most designs involve hydrologic analyses hued 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 flow records are not available to support these anal)·sea, although an exten­
sive rain gage network with a lengthy precipitation record lends aupport (Bowen 1990). Hence, one 
may be tempted to employ some regional analysis technique, or use empirical-correlative methods. 
Howe-ver these approaches may not acC"urately simulate the rainfall-runoff procea. An example 
illustrates this point. 

The US Geological Survey (USGS) has produced probabilistic techniques to estimate peak dts­
charges in :"lew Mexico's streams (Waltemeyer 1986; Thomu and Gold 1982; Scotr 1971: and 
Borlaad 1970). These USGS studies define the regional magnitude and fiood 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 valid 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 techniques were not intended to satisfy the RCRA/HSWA per· 
mit coodition requiring floodplain definition. A direct comparilon between the USGS and HEC-1 
hydrosraph peaks is presented later in this report. 

Other analytical toola are &lao available to perform floodplain analyses; Viessman, et al. (19ii) 
have summarized many of these approaches. However, the LANL site is contained within a sys­
tem of ungaged, interconnected, watersheds with ephemeral stream drainage. Hence, most of th~ 
alternative approaches would not produce acceptable resulta. The reaaon 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 di­
rection. This atypical watershed shape, coupled with variability in surficial soil type and \·egetatiOn 
cover, yields fairly typical rainfall-runoff' time-of-concentration values for each subbasin within 1\11 

individual watershed. Here, time of concentration is defined as che fiow time from the most remote 
point in a drainage subbasin area to its outlet point. However, as one moves downstream these 
subbuin time-of-concentration values and unusual watershed configurations combine to yield hy­
drograph peaks that are atypically amplified. Hence, one tends to actually observe longer-duration 
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 un1t 
hydrosraph theory commonly employed by the CS Army COE, the CS Soil Conservation Semce 
(SCS), and CS Bureau of ReclMtation is cle&rly 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 subbasin generates an individual unit 

4 



hydrog,raplt that simulates illl(•OI'L\IIt hydrokn.;1' r.1111Ldl-1 llllotf n-l~t '"'''''ll'"· whicl1 M,. , ..... !],., t.-J hy 
av .. ra.g~ subbasin charactt"ri~t 1c,;. !lldiviJtittl ,..u!.I,.\"III hydro~raph~ ar .. tlu•n ltydrau!tc:tll~ rout.-J 
downstream and combined \\'It h ur!, ... r ~~ r ... t~IIH'nllll ... tlt"d. !>lthl•:l.~tn ~~~ dro:.;r:1phs. The;;,.. HH ·.1 1• .. 1k 
h~:drograph v-alues are subs..qu ... ntly r,..ad into t !1~"" II LC-'L II!Od,..l a. .. a i'unrt ion of dtallll~""l d1~1 :uJCI" 

Hf:C-~ then simulates the 1!10-yr 1\'<\tf"r-surfacP ... , .. vatiou usill!; a st.-ady. gr:l.dua.lly variPU now ap­
prtt't1nl1n10rL-+\n iterative. st:tndard-,;rep lllethod w:t;, 11seJ to ror11pu1.- rhis water-surf:1.ce Pl ... vat!Oil 
a.s. a function of ('ha.uuel distilllrl". 

'Several kef· H EC-1 paraml"tl"rS r~>pr ... ~ent av .. raL; .. nonliuPt~r lt"illporal and spatial prorPSSt'S wit h1u 
t>aclt suiJbasin: they includ~ ante~:PJent 11101:-tur .. mnditious. sotltyp ... ,.,, aud la.ud rO\·,..r. III:_C-1 :d;,o 
requires that a. design ra111fall a111ount and t,..mpora.l Jist rthut ion he "l''"rifi,..d as input data. fl,.llc,.. 
the unit hydrograph approacla IS quilt' n .. xtld .... In a.dJitiou_ thf' UH'-1 ;uad HEC-'l IIJOdPI:. also 
require haste wa.tt>rsht>d topographic a11d !;t'Oittl'trtr charac:tf'ri,.,tics. t<,(H>graphic profil,.s of strf'allt 
cross sections. and hed-rou~hness f<lCtors <\Sa funrtaon of daanllt'l l"''t;,;th. All of tltis information 
for LA\ L watersheds was availablt! from the \lOSS 111app111g syst~m or wa.s readily obt a.ined durtn!!, 
short fit>ld invt"Stiga.tions. 

-III. HEC-1 FLOOD HYDROGRAPH PACKAGE 

A. General Model Description 

H EC-1 is the most widely a<"ceptt!d lllt!thod for systf'ma.t ica.lly computing runoff ltyJrographs 
tn complex watersheds. It is a gen~ral-purpo,.,.. ltlodel ron~isting uf a calling pro;rana and :.ix 
subroutines_ Two of the sub rout mes dt>t ,..rill lit!! tit" optuna.l unit ltydrogra.ph. chaunt""! lo~ rate. 
and streamflow-routing paralrlt!ters- Other snhrouttnes pt>rforua snowlllelt-runolf. uaut hycirogriiplt. 
hy:drograph-routing. and combin;u ion com put at tons and hyJrograph-halancing opt>rations. II ~:C-1 
is ~ulating a single-storm ra:iniall-runolf pro~ess or computing mulliplf' floods -for t-h,.. 
same watershed durmg planning studies. It ra.n ht> used to for~cast both pre- and post-constmrtion 
flOOding impacts associated with development activit~: -Output from the modefinrludes t!esi!;ll 
storm hydrogra.phs at specified channel locations wathin the watershed_ H F.C-1 output is th,..u uSt"<.l 
by the HEC-2 model as input da.ta. 

Table 1 summarizes major watersheds drainin~; the DOE-LA :XL facility compl~x. FigurP 1 ~haws 
approx1ma.te watershed locations: detaaled maps are rt!ferenced la.t~r 111 this report- 0Prause w<u .. r­
shed basins within thf' facility complex are ungageJ. the SCS synth~tic unit hydrograph tl"c:hniqut' 
was used to characteme the relationship between rainfall-runoff and flood peak disrharges. Al­
though HEC-1 can use either th~ Clark, Snyder. or SCS synthetic: uuit hydrograpla approach. the 
latter was selected for reasons listed below. Furtla"rmore, the SC'S raiufall-abatraction rate was also 
used, as this paper will describe later. Finally. hy using a variety of techniques. including modi­
fied Puis . .\luskingum. kinematic: wave, working R&D. aud level-pool r~rvoir routing, HEC-1 ca.u 
route computed flood flows through downstream subbasins. The Muskingum method was st!lected 
for channel routing because channel losses 1\nd ftood wave art~nuations in individual watersh~Js 
have not been fully characterized_ Hence. theSt! lo~>Sf'S were a.-;sumed to be zero. even though they 
are known to be relatively high in certain stream chann~l segmE-nts. It should be emphasized that 
a relatively conservative design philosophy was followed here; whenever specific observational data 
were not available, an approach that would tend to yi~ld larger peak hydrographs at "' particular 
channel location was taken. It should also be noted that the HEC-1 model is extremely flexible: 
however, only those particular features that were used in this stud)' are explained in detaiL The 
interested reader is referred to the HEC-1 user's tnanual ([5 Army COE 1990) for additional model 
descriptions and to Viessman et aL ( UJ77) for general hydrologic principles. Finally. it should 
be noted that the June 1988 FORTRA~ versaon of HEC-1. published a.s PROHECl (.\larch 1990 
release) by Dodson&.: Associates. Inc., of Houston. T .. xa.s, was used in this study. 
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Table 1. Watersheds draining the eastern COB-LANI. boundary. see 
Fiqure 1 for approximate locations. 

MAJOR WATERSHED NAMI TECH ARIAS WITHIN WATERSHED 
1. GOAJE CANYON WATERSHED .............. Outsida CO&-LANL Boundary, 

Guaje municipal well field. 

2. BARRANCAS CANYON WATERSHED •..•...... None. 

3. BAYO CANYON WATERSH!D ............... None. 

4. PUEBLO CANYON WATERSHED ............. Historic LANL Site•, 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. Queaazon Canyon Tributary water well, and Los Alamos 

municipal well field. 

6. SANDIA CANYON WATERSHED ............. 3, 53, municipal landfill, 
· PK-1 and PK-3 water wells. 

7. MORTANDAD CANYON WATERSHE0 .......... 3, 48, SS, 42, SO, 3S, 52, 
a. Ten Site Canyon Tributary and 5. 

a. CANADA DEL BOEY WATERSHED ....•...... 52, 5, 46, 51, 54, and PM-4 
and PK-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 PK-2 water supply well. 

10. WATER CANYON WATERSHED .......•...... l6, 9, 14, ll, 37, 28, 49, 
a. Ski Lociqe Canyon Tributary and 15. 
b. Canon de Valle Tributary 
c. Potrillo Canyon Tributary ........ 1S and 36. 
d. Fence Canyon Tributary 

11. ANCBO CANYON NATZRSHBD ••.•.•.....•.. 49, 33, and 39. 
a. Unnamed Tr~tary at State Road 4 
b. Unnamed 'l'r~tary near Rio Grande 

12 . CHAQU&HUI CANYON WATERSHED .......... 33 . 

13. FRIJOLES CANYON WA'l'&RSHED ........... Outsida OOZ-I.ANL Boundary 

B. Design Storm Events for Lot Alamos 

Obviously, a. particular 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-year floodplain for Los Alamos 
The reader should note that other 100-yr storm durations (for example, the 100-yr, 24-h event) ma.y 

produce different 100-yr floodplain definitions. Each of these aspects is described below. 
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Establishing a. desi!!,ll storm event reqUtr"" ,,..,~riil itnporr:wr !.l~p:;. l ht>se mclud~" sp.-•·tfi.nttrJtt 
of (1) storm frequency or return period; 1·21 ~tontl olurat1on. total ramfall depth. :tUJ 1\.\t.-r~lt.-d 

are<'\ adjustment; and (3) storm temporal dtstnhution and duration of r~unfiill exu:ss. lit, t:P..\ 
1- . 

suptlla.tes tnM RCRA-permitted facilities must use the LOU-yr storm to dl:'fine all fiuodplauts [ ~U 
C'F't270:.n(b}(ll)(iii)]. The CS Army COE recommendi> that a. 6-\1 ,torm event be US+'d 1n lOU-yr 
H EC-1 flood simulat 1ons for northern \ew \lt>xtco. In a.ddit ion, raiuCdl depths have bel'u 1 ~l>ub.r ed 
for los Alamos County ( Bowt-u 1989). Owing to the su1all ~ize of tttdivtdual subbiiStll Wi\tt>r,heds 
within the Laboratory complex (typically less than 5 sq 1111), no iirea.l adjustment was 111a.de for rlt"~" 
ramfall depths. Hence factors ( 1) a.nd (2) above are fixed by iustitutional constratnts and ,_vstPilJ 
observa.t ions. The recommt>nded dei>ign rat ion ale for factor ( 3) is dl':.cribed below . 

...\ rt>prest>nta.tive rainfa.llltyt>togra.ph tha.t i~ [,d,.-d on t>ith!"r the wor:-t-po:ssible srorllt Ji,..l ributl<Jn 
pattern or un recorded storm distrtbuuou pa.ttems tnust be !>f"il'ctd. This hyeto!;r<~.ph will ,t~tuf­
icantly a.ffl'ct the shape and peak value of thl' resulting ruuoff hydrograph for a givl'n W<\tershed. 
Prl'cipit at ion depths have bl'ell mea.surl"d daily 111 Los Ala.ntos siuce Hll1 ( Row~n l 990 ). ludividual 
storm patterns have been rP.corded in 15-miu intervals smce 1979. Th~ data were used to dl'velop 
iutenstty/duratlon/frequency (!OF) relatioul>ltip~ for Los Alamos. Th.-,e IDF curves were theu used 
to establish individual o-h design storm distnhutions for the 2-. 5-. 1!1-, :.15-. 50-. and 100-yr .. vents. 
A comparison with the SCS 6-h desu~n storm distributiou (SCS. 1Ho!il) ,haws that the S('S curvl' pro­
Juces a. slightly more uniform rainfall distnbuuon and SOJIIt'What lowt"r correspoudin~ hydro~raph 
peaks. 

Since sti\nda.rd ·I D F curves had not bel'!l dt-\eloped previously fm Los ,\ la.mos. they 1\· .. re con­
structed for this study using prer.iptta.tiou Ja.ta from Bow~n (lUUU. p. 156). lnteustty is th.- tt111e 
ra.te of preciptti\tton. expressed in inches per !tour (in./h). Here. an-rage intensity is giwu hy the 
expreSSIOII 

t- _---::_~_ ~ i = P/T = c/(T"'+ f). 1111-1) 

wl~t-~-a>~a.ge tntensity (in./h) over timtt T; Pis the precipita.tion.4epth 'in.) listed 111 How!'n 
( 1~~~ ~~>-~infall duration (min); a.ud c, e, at-td fare coefficients that va.ry ....-ith lor~ll!Oil <~.uJ 
return peri-od (Tr). Plots of i versus Tare ~hown 111 Fig. 2; for Los :\bmos. these IDF curv.-:. haw 
the followtug coefficients: 

Tr (yr) c e f 

2 88.441 1.011 21.953 
5 !S5.!l 1 :l 0.962 10.752 

10 80.9U8 0.931 6.123 
25 82.730 0.912 3.281 
50 81.414 0.893 1.580 

100 8ii.050 0.888 0.617 

Once these IDF curves had been constructed, a hyetogra.ph of a. 6-h design storm was developed 
for earh return-period event using the altt>ruatint!;-block tnl'thod (Cltow et a.l. 1988. pp . .f)-l-46fi). 
Results for the 2- and 100-yr storm e'•ents are shown in Fig. 3. Figure 4 shows the culllu!a.tl\e 
100-yr, 6-h design storm for Los Alantos and the SCS 6-h design storm for comparison. Th~ Los 
A.lamos cumulative 6-h design storm patterns for the 2-, 5-, 10-, 25-. 50-, and 100-yr events are 
listed in Table 2; note that these distributions are in dimensionless form. These hyetogra.ph~t were 
used throughout this study in all HEC-1 simulations. 

It should be noted that each of the Los Ala.rnos storm distributions listed in Table 2 contaius 
all of the shorter-duration events with tht> same recurrence interval. For example, th~ lOU-yr. ti-h 
d~ign storm contains the 100-yr, 15-min storm in tts central 15-rnin inten·al. Likewise. the lUO-yr. 
30-min storm is contained within the c~ntra.l :10-lllin intt"rval of the IUU-yr. 6-h des1gn distribution. 
Simtlar comments apply to the 2-. 5-, 10-. 25-. <illd 50-yr design storu1 t>vents listttd in Table 2. 

_.While many t heoretica.l storm distribut ious Ml' J.v;\tla.ble for midwt>!c'tern and eastern watersheds. 
i trW&& fd~ that none of th~ would adequate!)· retl .. ct condition~; a.l Los Alamos. In other words. t h.-se 
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midwestern and ea.stern storm patterns tend to yield smaller peak hydrographa than those obtained 
from Los Alamos storm patterns. Note that one may also use instantaneous rainfall increments 
(Hoggan, 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 pattem eseentially satisfies abatractiona wtth 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 
typica.lly result from intense prefrontal squall lines moving south to north. While an observed 100-yr 
6-h storm bu never been recorded at Loa Alame», ita characteristic diatribut.ion 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 localiaed events and 
rarely cover an entire watershed. However, each subbuin'a design storm wu auumed to occur 
simuJtaneously with all other subbasin events in HEC-1 simulations. Hence, the L08 Alunos design 
storm distribution patterns are conservative and tend to yield larger hydrograpb peaks than would 
likely be obtained from observed hyetographs. Finally, it should be noted that observed rainfall 
data w~re obtained from Bowen (1989, Table 9.1) and are summarized here in Table 3. Linear 
interpolation was used to adjust th~ precipitation depth values for elevation differences betw~n 
rain gages at Technical Areas 54 and 59 (TA-54 and TA-59) and individual elevations of subba.sin 
centroids (Tables 4 and 5). Centroid e}e\'atlons were obtained from 7.5-min-series USGS topographic 
maps. Precipitation depths listed in these 1 abies were assumed to be uniformly distributed over their 
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Table 2. Individual 6-hour design storm distributions for Los 
Alamos County. See Fiqures 1 throuqh 3. 

Time Time Cumulative Storm Oistribution (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 0.02:34 
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 

lOS l. 75 0.0334 0.0402 0.0454 0.0471 0.0507 0.0499 
120 2.00 0.0476 0.0537 0.0598 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 0.8081 
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 
255 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 1.0000 l. 0000 1.0000 l. 0000 l. 0000 l. 0000 

respective subbasins in all HEC-1 simulations. These depths were also aaumed 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 dir.ect runoff, bKau~ some is los1 dunn~~, 1 1: .. 
overland ftow process. Four theoretical rainfall-abstraction calculation techniques are incorporattod 
in BEC-1; theae include the initial and uniform, the exponential. the SCS, and the Holtan techn1qu~ 
However, the SCS calculation method is the only one which provides reaaonably good estimates wr11•n 
geographic watershed characteristics are used to estima.te time-of-concentration or basin lag t 11ne 
values. Here, baain Jag time is defined as the time between the centroid of excess rainfall <1.nd 
the resulting stream hydrograph peak. The SCS technique uses an SCS cur\·e numbt>r (C\ l ro 
relate accumulated rainfall excess or runoff to accumulated rainfall with an empirical C~ valuto !11 

equation form we have 

R:: (P-1) 2/(P-I+S). S = 1000/CN- 10, and I= 0.2S, 

where 
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Table 3. Precipitation depths for various return periods and storm 
durat~ons at Los Alamos (TA-59) and White. Rock tTA-54) 

LOS Alamos - TA-59: Elevat.ion = 7379 ft above MSL. 

Precipitation Depth (inches) 

-------------------------------------------------------Tr (!£rsl 1 h;: 3 hr 6 lu: ~~ h.: '4 hr Annu1.1. 
2 1.03 1.24 1. 34 1.47 l. 45 18.10 
s 1. 38 l. 60 1. 71 l. 84 l. 90 22.90 

10 l. 59 l. 83 1. 94 2.07 2.18 25.80 
25 1. 86 2.10 2.21 2.35 2.54 29.00 
so 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-~2 ~.66 39.~7 

White Rock - TA-54: Elevation = 6690 ft above MSL. 

Precipitation Depth (inches) 

-------------------------------------------------------!'. ! !£r~) 1 h;: ~ hr 6 hr _1~ h£ 2~ h!i; AllDYIJ. 
z 0.69 0.81 0.89 1.06 1~ 18 13.10 
5 0.96 1. 08 1.17 1.36 1.55 16.40 

10 1.15 1.27 1. 36 1.55 l. 78 18.40 
25 l. 38 1.50 1.59 1.78 2.08 21.00 
so 1. 56 1. 68 1. 77 1. 95 2.31 22.90 

100 1. 75 1. 86 1. 94 2.11 2.52 24.40 
500 2.1~ ~.,a 2.~9 ,.42 ~.OJ 2~,4~ 

R = runoff (in.), 
P = rainfall (in.), 
I = infiltration abstraction (in.), 
S = potential maximum retention after rainfall begins (in.), &nd 
C~ = SCS curve number(% of runoff). 

The C~ is a function of land US@, vegetation cover. soil cla.ssification. l1ydrologic conditions. and 
antecedent moisture and runoff conditions. Variations in infiltration rates of different soil types a.re 
incorporated in the CN through the classification of soils into four hydrologic soil groups po~ing 
high (Group A), moderate (Group B), low (Group C). and very low (Group D) infiltration capacities. 
Group A soils have a water transmission rate >0.30 in.jh; Group B soils have a transmission rtl.te 
of 0.15-Q.30 in.fh; Group C soils have a rate of 0.05-Q.l5 in./h; and Group D soils ha\·e a rate 
<0.05 in./h. These soil types have been previously mapped in Los Alamos County ( ~yhl\n er a.l. 
1978) and were US@d here. In addition. C~ va.luP.s ha\·e bettn tabulated in Hoggan ( 1989, pp. 3:\-36). 
Antecedent moisture conditions (AMC) that are typically used for design applications are callt'd 
A~fC-Il (average A~1C). Techniques for converting C:'\ values under A~fC-11 to C~ values under 
.-\:\fC-1 (very dry soil, but above the a\·era.g~ plant-wilting point) and A~lC-111 (nearly saturated 
:;oil-heavy rainfall or light ranifall with low tt>rnperat urt!S has occurred within the previous the 
da.ys) are available ( Viessman et al. I !Jjj'. Tables 12-15. p. 622). Howe\·er, no such a.djustmenls 
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Fig. 5. Variations of SCS curve numben for dHI'erent moisture eonditiona. 

were made in this study. Figure 5 shows the relationship of C~ values under A~fC-1 and A:\1 C -I I I 
conditions a.s a. function of CN values under AMC-11 conditions. Once rainfall excess has been 
determined, a unit hydrograph can be computed for ea.ch subbasin. 

The SCS synthetic unit hydrograph procedure is baaed on a dimensionless unit hydrograph de­
veloped from an a.nalysia of numerous unit hydrographs from small geographically diverse. rural 
watersheds. This dimensionlesa 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 and 
directly depends upon overland flow path length and mean flow velocity. As such, lag time 1s In­
fluenced by drainage buin area, main channel slope and geometry, land cover, a.nd temporal and 
spatial storm patterns. In concept, the lag time incorporates the effect of basin size and much of 
the effect of buin 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 (Viessma.n et a.L 19ii. 
PP- 138-139) 

where 

tp 

D 
t) 

Qp 
A 

= 
= 
= 
= 
= 

tp = D/2 + t1 a.nd Qp = 454 A/tp. 

time from rainfall beginning to peak discharge (h), 
rainfall duration (h), 

(III-31 

basin lag time from centroid of rainfall excess to peak discharge (h). 
peak discharge (cfs), 
watershed dri\inage area (sq mi). 

The basin lag time ( tJ) in Equation (I l 1-3) can be expressed a.s 

(I II ~ 
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wht>re Its the water cnurse lt>ngth (ftl ~o111g upstream to tht> wa.tt>rslted clivtde. Y i::. the a.v ... ra~ ... 
wat~rshed slope('/'<.) along the flow path. e111d all other teriiiS are <IS prt>viou:-ly ddined. 

figt~re ti u~es Equa.t ion (!Il--l) and !Itt> tabulated data couta.iued in .\ppeudix B to depict ha.:.i11 
lag ~ue a. a. function of subba.:.in drainagt- area for Los Alamos. Accordmg to Gra.f ( 19~~. p. 9ll). 

theie- lag tin"H:"S are comparable 10 those from northea.btern l'S wa.tt-rsheds. How~ver. he doe::. not 
indJc&1e iia\ld.tis values were determined. In Fig. i Los Alamos watershed da.ta are used to show 
sc~. hi\oiU\ I~ times from Equation (lll--i) a.s a. function of Snyder ba.bill lag times. Data. llSt>d to 
conipu1e tl1ese Snyder lag times are sumtna.rized in Table 6. The upper rurv~ in Fig. i was obtaiu ... d 
from a relationship deri\·ed hy tht> l'S ,\rmy COE for mountainous wa.1er~heds nt>a.r Los Angele:o>. 
Ca.liforllla (Linsley et al. 19!.'12. pp. '2:.!3-'2:.!5). This rela.tion~hip is giwn by 

where 

L,J = Snyder lag time (h) for mountainous watersheds. 
(\ = wdTicient accounting for ~lope and storage effects. 
L = channel length (mi) from basin ouliet 10 divide. 
Lc = channel l~ngth ( mi) from hasin outlet to centroid. 
s = weighted channel slop~> (ft/ft). a.nd 
n = a.n empirical coefficient. 

For Htount ainous watersheds near Los Angeles. Cali forma. Liusley reports values for C. a.nd 11 

of 1.:.! a.ud o.;l!S. respectively. The lowt>r curve in Fig. 7 repr~~nts Snyci~r lag times based on tht> 
L'S Army COE's studies from the Rio Puerco. in :\ew \l~xico, and from El Paso, Tt-xas. For d11s 

second curve, the standard Snyder lag tilOt! equation was used. This expri'SSion is gi\·en by 

, ---. ( 111-G) 
:--:.:..------

wl1e1re ~lt.e.tlus are as previously defined. Values for C, were obtained from a logarithmic plot of C. 
verses s ( \1. \lagnuson, personal communication 1989). Figure i clearly shows that the SCS b~1n 
lag times used in this study are bra.ckett'd by extremes produced with tht' Snyder techuiquf'. 

As mentioned above, the SCS runoff C~ relates accumulated rainfall excess or runoff to accu­
mulat~d ra.inf.1.ll. In addition to ease of use. Equation (III-4) ha.¥ the advantage that the unpacts 
of de\·elopmeut within a watershed can be e .. ·aluated because changes in C:\ over time are f'asdy 
estimated. As previously mentioned, tables exist that list C~ values for a variety of conditions. 
ra.ngtng from urban to semiarid (Hoggan 1989, pp. 33-36). These same impacts cannot be esti­
mated with the Snyder or Clark methods. In fact, 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 e\·aluating corresponding changes in the hydrograph peak. unless the 
SCS technique was subsequently used. 

The L'S Army COE in Albuquerque has de,·eloped Snyder's synthetic unit hydrograph method for 
application.• in north central ~ew ~texico ( \1. \{agnuson, personal communication, 1989). H.Pgiird­
less. it was felt that the Snyder's coefficients representing basin slopes and storage were generally 
not applicable to Pajarito Plateau. It can be inferred from Fig. 7 that either sma.ll~r or lar~er 
hydro graph peaks can be obtained from H EC-1 simulations if the Snyder unit hydrograph approach 
is used instead of the SCS technique. The potential for generating larger hydrograph peaks is ob­
viously of interest. However, as discussed in Subsection E. use of this alternati\·e approach in Los 
Alamos County cannot be justified. 

D. !\1odel Input Parameters 

Because all watersheds within the DOE- LA:\L complex are similar. indi\·idual HEC-1 input data. 
files have a. similar structure (set> Disk :'\o. l) This generic file structure ilj illustrated in Table i 
lndividu.~~v_atershed boundary location maps were constructed from 7 .!l-min CSGS topographic 
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Table 7. Typical HEC-l input file identification scheme. see HEC­
l user manual for complete listinq of other options. 

Data 
Cateqory 

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 

IO 
IT 
IO 
IN 

pel 
PG2 
PR 
PW 
PT 

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 Messaqe 
Output Control for this Station 

Basin Area 

SCS Curve Number Loss Technique 

SCS Dimensionless Onitqraph 

Channel Loss Rates 
Muskinqum Routinq Parameters 

Combine Hydroqrapha 

Requ1red 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 !\fcLin 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 ex value. and 
computed scs basin lag time from Equation (III-4). All watersheds WPre outlined on rhe rsGS 
topographic maps. and individual subbasin areas were measured with a planimeter. ~easurements 
obtained from four repeated area calculations for each subbasin yielded variances that deviated 
< 1% from average values. Selected watershed areas are listed in Table 8. and all subbasin area 
mean values are given in Appendix B and Disk :'\o. 1. Channel lengths and elevation changes were 
also taken directly from topographic maps wirh similar measurement repeatability. It should also 
be mentioned that predicted HEC-1 hydrographs are relati .. ·ely insensiti\·e to minor measurement 
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T'~~_.s.a-,.:.Hydroqraph peaks (cfs) corresponding to individual 6-hour 
f:_ _ ____ Los Alamos desiqn storm events at east OOE-LANL boundary. 
· -- See Table 9 for description of exact locations. See 
1.. -- =-Ta.ble 2 for cumulative. storm distribution patterns. 

Watershed 
Name 

Basin 
Area 

Recurrence Interval Hydroqraph 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 10.38 

Los Alamos 20.74 

Sandia 2.65 

Mortandad 1.72 

CAnada del Buey 2.10 

~~Jarie~~ 11.36 

2-Mile 3.28 

3-Mile 1.70 

Fence 1.03 

Potrillo 2.78 

Potrillo 4.77 

Canon de Valle 4.28 

Water 12.40 

Ancho 4.67 

Chaquehui 1.50 

Frijolesl 18.02 

20 

1 

2 

8 

19 

24 

1 

1 

1 

s 

1 

1 

1 

1 

2 

2 

4 

2 

l 

33 

137 

12 

21 

65 

115 

166 

10 

11 

71 

19 

12 

8 

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 

38 

,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 OOE-LANL complex. 
2orainaqe basin area in square miles. 
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Table 8b. Total 24-hr runoff volumes (ac-ft) correspondinq to 
individual 6-hour Los Alamos design storm events at east 
DOE-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 59-yr 100-yr 

a 

Barrancas 2.12 <1 

Bayo 3.92 <1 

Pueblo 8.40 4 

Los Alamos 10.38 a 

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 <1 

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 

18 

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 

7l 

22 

359 

-------------------------------------------------------------------
lwatershed boundary is outside DOE-LANL complex. 
2orainaqe basin area in square miles. 
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errors in subbaslll area. main c!&ann;oll .. ,,grh. a11J elt'\rtltott dtff,.rell('t'S ;~,.., itttpli .. d J,y l::qu.1.1iu11 flll­
-t). In addition. \Ianning's 1'41latioll 1\";1.<.; u~ed IO COIII(>IItt' \lu:-.kiuguut routill!l, paraJnt'tt'r~ rrutll 
average channel flow velocities ( Appt'ndix H). fiually. it ,.ho11ld h" poinr .. d our rhat all 1\<tlt>r"h"d 

pan\meters a~ listed in the HEC'-1 input data fil~s 011 l>i:-;k\o. I and are nor discu:...~d i11 Jet;ld 
hue .. 

::-:\oce tha.t Guaje and frijoles Canyons haw bt't'll iududetl in Ta.hl~s -1 a.nu !i. Appendix H. 
and on Disk-\o. 1 even though thest' watt'rshed slrt>atn channels do not cros.'i tl1 .. DOE-L.\\L 
complex. Guajt> Canyon was includ.-d because the Guaje 111Unicipal w .. ll field is locatf"d rlu~rl': 
Frijoles Canyon was included because a l"SGS gaging station is located <U the llandelil"r \ational 
Park Headquarters. Also note that tht' tabul:ltPd war .. rshed rharactl'risticll are listed a.rcordiu1.1 
to suhbasins within a giH•n wl\lershetl. E:lch suhhasin boundary division was St'II"Ctt'd accordtn~; 
to several factors. These included (1) tributary inflow.(~) ~igmficant ch:mge inC:'\ va.lue. (:1) a11 
important geographic feature or manmade boundary marker, or ( 4) another unspecifiP.d feat urt- for 
which a hydrograph peak value was required in HEC-~ simulation~t. Finally, it should hP noted that 
these subbaains extend from the topographir peaks that d~fine watt'rsht'd boundaries located to tht­
west of the DOE-LA~L complu to the Rio Grande drainage confluence located to the east. Hence, 
hydrograph peak ..-alues were obtained for numerous poims a.long individual watercourses within the 
DOE-LA~L complex, for individual str~am channels a~t they exit the DOE-LA\L complex, <lnd for 
confluent channels merging with the Rio Grande. Only I 00-yr floodplains within tit .. DOE-L.\\ L 
complex wer~ computed. however, because the At"TOClS-\IOSS topographic ua.ta do not ~xt~nu 
beyond this boundary. 

E. Peak Hydrographs for Major Watershed!l 

:. Once a.ll subbasin characteristic parameters (Appendix B) and HEC-1 input data. files (Disk 
:Vo. 1) had been prepared. indh·idual watershed hydrographs could be generated. IMforP this was 
cl~, boweve!', a parameter sensitivity analysis was madP.. With the approach that ~as used bPt~. 
all model parameters. except for composite subbasin C:'\s. are constrained to a \'ery narrow range 
of observed values. These C:'\ valuP.S could be estimated from county soil maps (!\>yhan Pt al. L!Ji8) 

and standard tables (Hoggan 1989). In actual practice. an individual, composite. subbasin C\ 
value waa computed as an area-weighted average according to mapped soil and veg~tation types 
and variable C:'\ values. However, it is reasonable to expect that composite C:'\ values ran ,·ary 
by as much aa 10% above or below their originally estimated values. Hence, in order to tPduce the 
uncertainty in these estimated c~ values. hydrograph peaks produced by the 2-yr. 6-h design storm 
event for LA:'-IL were examined for all subbasin watersheds. The logic for this design procedure 
is straightforward: from physical observation, one can quickly develop 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 Alarnc» County VM}' 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 HEC-1 simulations should accurately reflect 
2-yr events if one is to have confidence in larger rt>currence-interval fioods. ~ote that once all 
subbasin characteristic parameters have been determmed for a given HEC-1 watershed, changing 
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 inten·al 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~L design sLorm event, as 
described above. If a gi .. ·en subbasin yielded a hydrograph peak that was unreasonably high or low, 
then the composite C~ value was adjusted either downward or upward, respectively, and a new 
simulation was made. :'\ote that a change inC:'\ value implies a corresponding change in basin lag 
time. as suggested by Equation (III-4). This itP.rative process was repeated several times for each 
watershed. Individual composi~e C~ values wpre typically adjusted <3% until the 2-yr hydrogra.ph 
peak was greater than zero but less than about 2 cfs for an average-sized subbasin. Approximately 
~alf of all subbasins required a composite C~ \·alue adjustment; these adjustments we~ ne11.rly 
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equally divided between increases and decreases in C~ values. Once these C~ values were fixed. 
the 2-, 5-. 10-. 25-, 50-, and 100-yr hydrographs were computed using the 6-h rainfall totals ltstetl in 
Tables 4 and 5 and the design storm distribution patterns listed in Table 2. Resulting hydrograph 
peaks and 24-h runoff volumes for all watersheds crossing the eastern DOE-LA~L boundary are 
given in Tables 8 and 9. Table 10 lists hydro graph 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 Alamos values include flows from Guaje, Rendija, Barrancas, 
Bayo, Pueblo, and Los Alamos Canyons because all of these streams are couJluent above the Rio 
Grande. Similar comments apply to other listed watersheds. It should alao 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 flood 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 baseflow because all streams within the DOE·LA~L 
boundary are normally ephemeral. 

F. Comparison with USGS Flood-Flow Frequencies 

The CSGS baa developed regression ~uations (Wahemeyer 1986) for estimating flood discharges 
for the 2-. 5-. 10-, 25-. 50-, and 100-yr recurrence intervals 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 ftows of similar magnitude for Pajarito Plateau watersheds. However, the t:SGS ap­
proach consistently yields higher peak ftows than does the HEC-1 technique employed above. At 
lower recurrence intervals, these differences become more pronounced. For 2-yr floods, the t:SGS 
procedure yields hydrograph peaks thal are typically one or more orders of magnitude larger than 
HEC-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 \\'alte­
meyer ( 1986, pp. 3 and 47). His regression equation for hydrograpb peaks is given by 

where 

(111- i) 

Qn = hydro graph peak ( cfs) for yearly recurrence interval n, 
A = watershed area (sq mi), 
Ec = 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 ( III-7), parameters a, b, c. and d are the regression coefficients. For Los Alamos. 
these parameters are listed below. 
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Table ~~- Channel locations of hydroqraph peaks listed in Table 8; 
also see USGS 7.5 minute topographic maps. 

Watershed-
Name Stream-channel locations of hvdroqraph peaks 

Guajel Above Barrancas Canyon confluence. 

Barrancas Tributary confluence below east OOZ-LANL boundary. 

Bayo Tributary confluence above east OOE•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. 

Sandia At OOE-LANL eastern boundary. 

Mortandad At OOE-LANL eastern boundary. 

Canada del Suey At OOE-LANL eastern boundary. 

P&jarito At OOE-LANL eastern boundary. 

2-Mile. Above Pajarito Canyon copfluence_._ 

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 Streaa crossinq at HW-4. 

Ancho Streaa confluence below HW-4. 

Chaquehui At OOE-LANL eastern boundary. 

Frijole•l At USGS qaqinq station above Rio Grande. 

-------------------------------------------------------------------
1watershed boundary is outside ooz-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 ~eaks (cfs) 
Name MIA ~-~, ~-3r:ra: lQ-~;: ~~-3r:Ji: ~Q-31:[ lQQ-~;: 

Los Alamos 58.67 39 302 573 997 1392 1845 

Sandia 5.57 2 23 so 96 137 182 

Canada del Buey 10.43 33 74 127 220 300 395 

~ajarito 13.60 24 71 142 260 369 495 

Water 19.46 5 80 165 305 434 sao 

Aneho 7.01 2 32 67 124 179 236 

Chaquehui l.SO 1 13 27 53 78 103 

Frijoles2 18.02 33 160 284 479 654 853 

-------------------------------------------------------------------
lcrainaqe basin area in square miles. 

2At USGS qaqinq station above Rio Grande confluence. 

Table lOb Total 24-hr runoff volumes (ae-ft) correspondinq to 
individual 6-hour Los ~amos desiqn storm events at the 
Rio Grande confluence. See Table 2 for cumulative storm 
distribution patterns. 

Watershed Basin1 Recurrence Interval 24-hr Runoff (ae-ft) 
Ham• a. •• ~-~, ~-31:;: ~Q-~ra: ~~-~E ~Q-~ra: :J.QQ-~Ji: 

Los Alamos 58.67 22 161 309 543 764 lOll' 

Sandia 5.57 <1 10 24 44 61 81 

canada del Buey 10.43 6 24 44 75 103 135 

~ajarito 13.60 6 36 67 121 169 222 

Water 19.46 2 36 71 135 190 258 

Anello 7.01 l 14 30 54 77 103 

Chaquehui l.50 <l 2 6 12 16 22 

Frijoles2 18.02 12 65 119 200 276 359 

-------------------------------------------------------------------
lcrainaqe basin area in square miles. 

2At USGS qaqinq station above Rio Grande confluence. 
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All other parameters for EljU<lt ion (Ill- i) <:~.rt' li,lt>d iII rahl~ ll for Wi\ll'rsheds draining I ht> 
eastern DOE-LA:'\L facility boundary. \ote that Waltl'tut>yer ( I!!Mti. p. o) indicat~ tha.t I i~ tltf" 
maximum precipitation intensity for tht> 10-yr. '21-h s1orm "'"~111. 11~ indicatelt that the~ 1-valu .. :o 

ca.n be obta.ined from precipitation-frequt>ncy 111aps for \t>w \lexiro ( \Iiller ~>l a.l. 1\.173). llow.-ver. 
these maps gi.\·e precipitatlOII totalli ra.tht'r than imensity, wlurh is giH•n in inches per hour. Thus. 
the 10-yr. 24-h precipitation total is list~d in Tahl~> 11. C'o111parison of '2- a.nd 100-yr hydrogra.ph 
pea.ks, as a. function of drainage hasin ar"a. are shown in fi~~,s. ti and 9. The CSGS and H~T-1 
methods were used for Los Alamos County. Obvious!)·. for 1-'<ljarito Plateau watersheds the CS(;S 
a.pproach consistently yields larger hydrogra.ph pea.ks than does the HEC-1 model. The '2-yr floods 
obtained from the l;SGS method are especially interesting heca.use they are so large. lu fact. it 
ts this ob .. ·ious discrepancy that prompt~d the use of thl' IIEC'-1 a.pproa.da in the first pla.r~>. ,\ny 
long-term county resident will readily agr~ that the pr~>dicted '2-yr CSGS hydrogr3ph pP!\k flows 
grossly disagr~ with his or her personal t>Xperienc~. Oy logical extension, one must also question 
the 100-yr fiood peaks. For this reason dte rSGS a.pproa.ch was rejected for use on Paja.rito Pbtt"au 
watersheds. One should not infer that other :'\ew \lt>xico wa.t~rsheds outside Los Alamos Couutv 
cann~ be accurately represented with tht' L:SGS technique, howe..-er. . 

Figures 8-:-10 depict the HEC-1 hydrograph peaks at the eastern DOE-LANL boundary i\lld at 
the Ilfo Grande. These peaks ar~ also list~d in T.1.bleli 8-10. These a.nd other peak values were useJ 
as in~put data in HEC-2 simulations for final definition of all 100-yr fioodpla.ins. Figure 11 shows 
1 00-yr peak flows along the Los Alamos Canyon wa.tl'rshed and includPS data from Los Ala.moli, 
Gua.je, Rendija. Barrancas. Bayo, and Put!blo canyons. 

G. Comparison with Other Flood-Flow Frequencies 

La.n~ et al. ( 1985, pp. 30-37} have g~nera.ted synthetic strea.mfiow and sediment transport data. 
for Los Alamos Canyon above the Rio Grande confluence. ~any of these data were previously 
unpublished but have recently b~n 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~ dat&. Figure 12 clearly shows that Lan~·s 
synthetic streamflow data are statistically identical to HEC-1 hydrogra.ph peaks obtained in this 
study ior Los Alamos Canyon a.t 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 B EC-2 calculates and plots water-surface profiles for subcritical, crit­
ical, a.nd supercritical gradually varied steady flows in rhaunels of a.ny crou-&ectional configuration. 
The principal uses of the model are for floodplain definition; for evaluation of the hydraulic effects of 
bridges, culverts, and weirs; and for calcula.t ing stream profiles for various frequency floods Cor both 
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Table 11. Watershed parameters for estimatinq hyctroqraph peaks at 
east DOE-LANL boundary usinq equation (III-7). See Table 
9 for basin locations. Sea text for discussion. 

Watershed 
Name 

Guaje1 

Barranca.s 

Bayo 

Pueblo 

Los Alamos 

Sandia 

Mort an dad 

Canada del Buey 

Pajarito 

Potrillo 

Canon de Valla 

Water 

Ancho 

Chaquahui 

Frijola•1 

Basin 
Area E85 Cft) 

26.272 8480 

2.12 6880 

3.92 7035 

8.40 7900 

10.38 8235 

2. 65 7250 . 

1.72 7235 

2.10 6980 

11.36 8560 

4.77 6470 

4.28 9100 

19.46 8155 

7.01 6960 

1.50 6540 

18.02 8790 

E10 Cftl 

6060 

6120 

6220 

6395 

6415 

6530 

6710 

6480 

6590 

6050 

7000 

5960 

5685 

5640 

6185 

Ec Cft) I Cin) 

7270 2.12 

6500 l. 67 

6628 1.74 

7148 2.05 

7325 2.1.9" 

6890 1.86 

6973 1.94 

6730 1.80 

7575 2.29 

6260 1. 53 

8050 2.57 

7058 1.99 

6323 1. 57 

6090 1. 43 

7488 2.24 

-----~-------------------------------------------------------------
lwatershed boundary is outside DOE-LAHL complex. 

2orainaqe basin area in square miles. 
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~- ------
T$;·-£.;-.,..ri~ .. _:-Synthetic streamflow data for Los Alamos Canyon at the 

. . 

~ Rio Grande confluence, ·as -reported in Graf ·--(199"1, 
f.-- . 
· Append1x 84) . 

~ear l?eak Flood (cfs) 

66 
631 

0 
80 

2 
0 
0 

20 
687 
386 

4 
129 
283 

0 

Sediment ~ield (tons) 

466 
8393 

61 
611 

65 
61 
61 
11 

9814 
6316 

12 
1006 
2783 

0 
16470 

I • 

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 

649 
203 

59 
0 

53 
1 

283 
0 

233 

2062 
532 
154 
443 
138 

·-

32 
361 
924 
149 

0 
42 

0 
349 

20 
6 

20 
4 

293 
312 

0 

2772 
0 

3163 
165 

4197 
14120 

2899 
0 

247 
0 

3955 
129 

99 
77 

8 
3198 

426 
183 

-------------------------------------------------------
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Fig. 12. Los-Peanon Type III analy•i• of •ynthetic and HEC-l ftood fto-. for Loe ~ Canyon at the R•o 
Grande. 

natural and modified char>nel conditions. Water-surfa.c:e profile analyses are commonly used to deter­
mine flood protection levee heights and flood hazard zones for insurance purposes. The H EC -I 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 losses 
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. Bec:au~e enerl)', or frictioa, losses are intimately tied to Manning's equation for open 
channel ftow, stream crou sections are required at locations where changes in di!icharge, slope. 
shape, and channel roughness occur. Here Manning's equation for English units is given by 

where 

Q = (1.49/n)AR:ti3S112 and R = A/P, 

Q = 
A = 
R = 
p = 
s = 
n == 

discharge (cfs), 
area perpendicular to flow (ft2 ), 

hydraulic radius ( ft ), 
wet ted peri meter ( ft). 
enerSJ slope (ft/ft), and 
boundary surface roughness coefficient (dimensionless). 

(IV-I l 

Water-surface profile calculations in HEC-2 begin at. the downstream cross section for subcrtttcll 
flow conditions and at the upstream cross section for superc:ritic:al ftow. The same data rearranged 
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into a different order are used to make separate model sunulations for each of thesP Aow conditions. 
:\[odel calculations sequentially progress either upstream (subcritical) or downstre~o.m (::.upercritical) 
from cross section to cross section. At bridge crossmgs and culverts, where flow hydraulics are more 
~·,.-m0a1entum and or her equations may be used to compute water-surface f![evation changes. 
l'bis model alao takes into account losses resulting from contraction and expansion and from eddies, 
bends, and tributary junctions when adjustments are made to friction loss coefficients. 
~The·1f!.'C-"2 computational methodology is based on the following flow conditions: ( 1) gradu-· 
ally ..,.·aried steady flow. ( 2) one-dimensional flow with horizontal-\·elocity 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 condi­
tions that .. -iolate one or more of the above include ( 1) rapid downstream flood wave propagation 
resulting from dam breaching; (2) significant backwater effects caused by downstrP:un boundary 
conditions such as tidal Rows or tributary inflow effects; and (3) wide, flat floodplains that cause 
hydraulic flow disparities between the main channel and overbank areu. 

It is not unconm1on for many channel segments to have mixed fto\V regimes that are characterized 
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 sub­
critical and supcm:ritical flow conditions to determine the complete water-surface profile. However, 
most natural stream channels. including most mountain stream channels, exhibit suLcriticl\1 flow 
conditions o\·er the major part of their watercourses. The HEC-2 model is undoubtedly the most 
widely used technique for defining complex water-surface profiles. ~iany of the H EC-2 modeling 
capabilities are not described in detail here. Instead, the interested reader is referred to the HEC'-'.! 
user's manual (t:S Army COE 1982) for a complete description. Finally, it should be noted that 
the September 1988 FORTRA:\ version of the HEC-2 model, published as PROHEC1 (:\larch 1990 
release with modification 03) by Dodson &.: Associates, Inc., of Houston, Texas. was used in this 
study. 

B. Stream Channel Geometries 

In the HEC-2 model, flow-regime boundary geometry is defined by cross sections aud rhe reach 
distances between adjacent cross sections. These cross sections, which characterize the Row capacity 
in the. stream channel and o\·erbank areu, 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 lengthl should not exceed 
0.5 mi for '"ide floodplains having slopes <2 ft/mi, 1800 ft for slopes <3 ft/rni and 1200 ft for 
slopes >3 ft/mi. Obviously, there is a tradeoff between stream channel surveying coati and model 
accuracy requirements. Throupout this study, a constant. reach distance of 250 ft was used to 
describe the geometries of all stream channel cross sections contained within the DOE-LA~L com­
plex. This implies literally hundreds of cross sections. However, costly field surveys were kept to a 
minimum because the majority of this topographic detail was automatically extracted from LA~L 's 
At./TOGIS-MOSS graphic information package. 

There are actually three separate reach l,.ngthl required for each stream's cr011 section in HEC-2: 
one for the channel and one for each of the overbank&. HEC-2 u... a discharge-weipted, average 
reach length between adjacent crou sections and multiplies this distance by the anrage conveyance 
in energy loss calculations. Individual channel thalweg leugthl were fixed at 250-ft intervala within 
~fOSS. Actual stream channel locations were digitized from l'"SGS 7.5 min base maps and read into 
MOSS. Cross-sections were uniquely located by MOSS using toposraphic profiles and geographically 
referenced coordinates. Because of thalweg meandering, it wu uaumed that both of the overbank 
reach lengthl between all crosa 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 
eould b. deAned for the stream channel. TopographiC data for crosa 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 
-~ateqory 

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 
NH 
NV 
Xl 
X3 
Gl\ 
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 Options 
Special Summary Printout Options 
Special Summary Printout Options 
Specify Friction Loss Equations 

Peak Discharqe Table from H!C-1 
Manninq cross-section n values 
Horizontal Distance n values 
Vertical Distance n values 
Cross-Section ID and Data 
Ineffective Flow Areas 
Elevation and Station Data 
Special Bridqe Data 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 illustrll.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. Thete data files still required additional input parameters, u described below. Separate 
file configurationa for both supercritical and subcritical conditions were generated for each stream 
channel, but only the latter conficurationa 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 maill channel flows in HEC-2. Hence. an idealization of the main stream channel 
configuration WM subeequently i111erted into each profile aa described below. These trapezoid-shaped 
channel insertl bad a maximum top width of 4 ft, a maximum bottom widU1 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 discharse for any section. Typically, this main channel insert is located near each profile 
midpoint and accountl for hydraulic variations in Manning's n-values between the main channel 
and overbank areu. In addition, this insert shape is characteristic o{ main channel geometries 
throughout Paja.rito Plateau watersheds. Inclusion of these channel inserts proved satisfactory, and 
they were included in all subsequent HEC-2 simulations. 
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C. Channel Friction Los~es 

In HEC-2. the well-known a~rnoulli ~4tlation IS used to Jet~nnine- depths offiow herw .... ,, adjarl'nt 
streanrchannel cross sections . 

..... --

where 

WL 1 a.nd \\'L~ 
V 1 and\'~ 

a, and <1.:1 

g 
h~ 
L 
Sr 
c 
Q 

r ·- ((\'-:?~ - · 

: ups! rei\.111 and downstrel\111 wat ~r elevat i<liiS( rl), 
= upstream and Jownstrea.m llll'all \'~locitito!o (rtjs), 
= upstrl'am <t.nd dowm;tream velocity cot-ITiri .. uts. 
= accf'l~ration due to gravity (ft/sec:!), 
= l'llergy head loss ( ft ), 
= Jischarge-\\'P.ightt'J rea.ch lt>ngth ( ft). 
= rl'ach friction slope (dimt>nsionless). 
= l'Xpansion or contraction loss cot>lticieut. and 
= peak discharge (Q =\'A) M ~~osectio11 ((·f.;;). 

In general, the coefficient a in Equtuion ( l\'-2) is determinP.J from the relation~ohip 

(IV-3) 

where Q is discharge and V is velocity. The terms in the numerator re-present <"Otnplex velocity 
distribution effects in k localized subareas within a particular cross section. anJ the tt>rms in the 
denominator·represent average flow conditions in the entire cross settion. :\Ianning's E'lUation (IV-
1) isjnitially used to detem1ine how much of the cross-section's flow·is in the chatmel a.u'd how much 
is in~he overbank areas. Values for subarea conveyance (i.e., all terms in :\Ianning 's t>quation except 
the friction slope term) are therefore known if the friction (or energy) slope is a.uum~ 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 d~tf'rmined by di,·iding subarea discharges '>y cross-section 
ftow areas. Friction slope is approximated by the stream channel bottom slope because the water 
surface is assumed to parallel it in uniform fiow. Hence, all of the terms in Equation• {IV -2) and (IV-
3) are known, except for a starting water-surface elevation at either. the downstreatu (suhcritical) 
or upstream (supercritical) end of the watercourse. expansion or contraction coefficients, ~Ianning's 
roughness factor n, and stream discharge. All of these parameters are specified u input data. 
Therefore. iteration by the standard-step method is used to solve Equations (IV-2) and (IV-3) for 
WL at all remainins crou sections. 

The iteration proc.- mentioned abo\·e is terminated when successive. unknown water-surface 
elevation values at a given cross section COil\'erge to within 0.01 ft. Once this ele\'a.tion has been 
determined, additional checks are performed to see if this value is above the critifa.l depth for a 
subcritical simulation or below the critical depth for a supercritical run. If these checks indicate 
otherwise, then the critical depth ia a.uumed to exiat at that section, and a mes~~&ge is printed 
by the program. The simulation then continues with the next unknown water surface elevation 
at 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 thata the critical depth for subcritical 
simulations and equal to or lesa than the critical depth for supercritical runs. Hence, one must 
run separate simulations for subcritical and supercritical flows. On occuion, 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 H EC-2 model will automatically insert up to three 
interpolated cross sections between two adjacent user-specified crosa sections so that the velocity 
head difference does not exceed a user-specified amount, typically 0.5 ft. By comparing \'elocity 
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heads at successive cross sections the program also determines whether or not the flow is contracting 
or expanding. The program then applies the iippropriate coefficient based on this determiuat 1on. 

It should be noted that only the subcritical flow depths at individual cross sections were used to 
map 100-yr floodplains in this study. While computed water surface elevations at indiv1dual cross 
sections occasionally corresponded to the critical depth at that section, 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 at that cross-section. In other words, using a computed floodplain width from 
a subcritical flow simulation that corresponds to the critical depth is conservative, 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 uttlize 
flow velocities (i.e., embankment stability or sediment transport calculations). The reason for this 
statement is that supercritical flow velocities are equal to 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 BEC-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 w;u 

used here. In addition, a constant Manning's n-value of 0.09 was used in all stream channels. 
and an n-value of 0.12 waa used for all ov~rba.nk areaa. The first value (Hoggan 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 ftood stages below branches, little undergrowth, an~ downed trees. All of these 
conditions are typical throughout the LA.SL complex. If localized conditions indicated a change 
was warranted, individual cross sections were occasionally given different n-values from those listed 
above. However, 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 BEC-2 simulations. This single 
parameter is the moat c:Wficult starting condition to determine. Typically, one of three techniques 
is used to establish this value. These 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/area computations, and (3) assuming the critical depth. In this study, a combination of 
the second and third techniques waa used, a.s explained below. 

Initially, the critical depth at the down stream cross section was aaaumed for all HEC-2 subcritical 
watershed simulations. These 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 H EC-2 input data file, as seen in Table 13. A second 
simulation was then performed. The program computed a discharge for uniform flow conditions 
a.nd 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 rtopea.ted until the normal discharge agreed to within I% 
of the user-specified discharge. The final computed water-surface ele.,·ation was then taken as the 
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starting elevation. It should be noted that tl1is elevation was still constrained to bl"' equal to or 
greater than the critical depth for subcritic<ll flow simulations a.uJ equal to or l .. ss than (ritical 
de_pth for sup~rcritical runs. Once this stuuu~ depth was fixt'd. the r~>ntaininp; cros.o; section·s flow 
d~ks. were comput~d as previously desc~1hed. This technique worked for most streiiln channels. 
Op:3Sior.!~how~ver, It was not successtul and the crtuc:~.l d~>pth was fiually a.s. ... um"d to be the 
st~i-ag-=.~a.ter-surface elevation for tha.t watershed. · 

~ :rhe·abov~procedure implies that natural channels meet uniforin flow couditious. that the euergy. 
grade is-ariproximately equal to the average channel-bed slope, aud that water surface-l'll'vations ca.n 
be obtained from a normal-depth calculation. These assumptions are prohably cou~rvative in most 
natural channels. This procedure will ew-u accommodate situations where floodplain topography 
is relatively un~>VI'll. It should be pointed out. however. t lt:\t floodplains at the "a. ... tern boundary 
of the DOE-LA~L complex are relatively L>road and flat. Hence the ahove procedure proved more 
than i\dequare. 

E. Computed Water-Surface Profiles 

The above proc~dures were used to map all 1 00-yr floodplain boundaries 1.\"ithin the DOE-LA\ L 
complex. The HEC-2-computed water-surface elevation at each chann~l section. along with the left 
and right channel stations where this water surface intersects the ground. w~re then read back into 
the .\lOSS sy~Stem. This information was then transformed within .\lOSS to determine \ew .\iexico 
state plane geographically referenced coordinates that uniquely dt=fine the 100-yr floodpool at each 
cross section. These paired coordinates w~>re linked together as ~lOSS area features to identify 
each watershed floodplain. ln this particular application. 11 separate elongated walersht>ds 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 floodplain 
bleundaries- Detailed. 1:4800-scale maps with 10-u topographic contours and floodplains were theu .... 
gmerat~ by ~lOSS. Floodplain boundaries were defined by connecting 100-yr floodtiool elevations 
located at channel cross sections with straight lines. These lines were then hand 5tnootht=d, using 
elevation contours and fioodplain widths for control. This procedure waa followed becau~ occasional 
small stream bends that are located between cross sections periodically meander outside the original 
stra1ght-line floodplain boundaries. Finally these smoothed boundaries were digitized within the 
~055 system to define floodplains within the DOE-LAXL facility. These floodplain boundary 
maps are intended to supplement this report and ar~ maintained on file in LA:'\L's E:.'\G-2 group 
office. 

t: sing the information provided in the appendix~ 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 Diskll 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 :"io. 2 of this report have 
been customized for limited output. The interested reader should be aware that these input da.ta 
files may be modified to generate aa much or a little information aa he or she desires. 

V. FINAL FLOODPLAIN DEFINITIONS 

The procedure described in Appendix A initially defined fioodplains in the ~10SS system using 
th.e :\10SS p~lygon feature to connect 100-yr floodpool elevations with straight lines. Ten-ft topo­
&f&pbic contours were overlaid onto these floodpla.in boundaries and 2S mapa wer~ plotted at a scale 
~ ·. 
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of 1:-\800. These maps provide cover;~gl" of t!t ... "itltr ... 1)0~.-1..-\\1. cotllpl ... x. Howf'Vt'r. lllt":ltt•l ... ntt1!. 
stream channels occa..<•tonally crosst'd t!, ... ,. .. ,.., rat~;ltl·iill.- OoodpLun houudcui.-s at lor;1.tiou,. tlltdll:ty 
l>etwf'en HEC-1-Jt'fillt'd stream cross st>rtio11,.,. In ord.-r 10 rurr .. rl !1,,,.. :\(l[>art>llt incon-'>i:.l.-tt<: 1!1 ... 
following a.d.ditionalmapp1ng procedurl" wa ... '""'pluy ... d. For coni rol. t opo~r;1.phic cotllour:. ~ ttol II LC-

~
~. g~~n ~~vations a.nd wtdths werf' ust'd to h<\lld SIIJOoth :dl strat!;ltt-lint'_floodp~a-'.ll houttdane:. 
ween tndf."':tdual stream cross 'Sections. It ,..JtOuld 1>1" l'tuvlt:l.~t7.1"d tltat ortg111al H H. -1 floodplatn 
~iltw~~~ widths were not altered duriu~,; this (HOcl"!>.<;. Th ... !-to new floodplain curviliuf'ar hound­

aries were finally digitizt>d and remain in \lOSS "Ysttonl fil"s (E\C-;! Fill" \umht>r R-il(i0) .. 

VI. CONCLUSIONS 

The following general conclusions c:m bt' statt>d: 

1. The HEC proct>dures described here art' rl"coguized hy thto EPA. the COE, and otht!rs al> h.-ing 
a state-of-the-art technique for mappi1111. IUO-)·r floodplain houuda.rit!S in ungaged watt'r,..ltl"ds. 
This report documents this mappiug procedure and. along with the floodplain boundary 111aps 
(E:\G-2 File :\umber R-7160), is intend"d to satisfy the RCRA/HSWA permit condition r~­
quiring complete floodplain defiuitions within the DOE-LA:'\ L facility boundary. 

2. The 1 00-yr floodplain boundary maps rt-ft'r,.nctod hert•iu arto only intended to sart:.fy t h~ 
RCRA/HSWA permit condition. Other a.ppliratious of these tuaps at specific locations wtrlun 
the LA:'\ L complex may warrant additional sire-sptocifir field investigations and modified II EC-
1 and HEC-2 simulations. For example. individual r~ad cuh·erts Wl"rt' often omitted in IIEC'-2 
simulations. Furthermore, only ~lOSS 10-ft-contour-interval data. were available for a large 
percentage of the DOE-LA~L complex. The:.f' areas tt>nc.led to be located within the rauyons 
9n the- eastern facility boundary but are certamly not confined to these peritnl"ler r~";tous. 
Ireriee: -additional floodplain mapping efforts would be desirable for specific waste disposal stle 
-in~estlptions or any safety-related site evaluations. . . · 

3. LA~ L 's A rTOGIS-~lOSS graphic information system was used in this study to deftne all 
HEC-2 stream channel profiles at 250-ft intervals. These data were automatically extracted 
from the .\lOSS system in a.o ASCII format compatible with HEC-2 input data requirenaems. 
Approximately 65% of the DOE-LA;\L facility haa 2-ft-topographic contour interval data. 
and 35% haa 10-ft contour interval data. Once the JIEC-2 model had been used to define 
floodplain boundaries for all major watershed channels, this information waa read hack into 
the MOSS system. Floodplaina were initially defined by connecting 100-yr flood pool 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 crosa sections were retained during this procedure. These new floodplam 
line boundaries were finally digitized and remain in ~10SS system files. 

4. Continuous rainfall-runoff simulation models calibrated to specific gaged watersheds may rPp­
resent an improvement over the HEC-1 and HEC-2 modeling procedures employed in this 
study. However, extensions of these research models to ungaged watersheds have not been 
adequately documented in the literature. Criticism of the event-simulation approach Ct"nters 
on the design assumption that rainfall of a gi\o·en frequency results in runoff of the same fre­
quency. Howe\o·er, this issue waa not addressed in this work. t.:ntil the dynamic nature of the 
rainfall-runoff process is better understood, HEC-1 and HEC-2 represent the best. av!Ulable 
technology for the definition of floodplains in ungaged watersheds. 

5. The SCS curve number method waa used in this study to predict runoll'. The relative merits of 
this empirical approach versus physically based representations have been extensively deha.ted 
in the iiterature. Howe\o·er, Loague and fr~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\·a.ntage 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 :"luclear Regulatory Commission 
does not use a. return-period definition for their floodplain elevation studies. Instead. they 
typically specify that the probable maximum ftood (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 mea.n velocities would obviously 
have future implications for sediment transport potential. 
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APPENDIX A 
AUTOGIS-MOSS SYSTEM 

~ L Extra~tion of MOSS Topographic Data 
:.·-- --·------

' Thia- seaion documents the procedure used to automatically extract topographic data from 
! -LANL's graphic information system for use in HEC-2 simulations. Readers who are not famil­

iar with the procedure can skip to the next section without losa in continuity. The MOSS source 
codes used to extract this topographic data are given on Disk No. 1 in this report. 

In order to transport MOSS topographic data to an HEC-2 input data file, a series of user­
activated steps was performed on existing and derived MOSS data sets. This procedure is briefly 
described below. The source programs to extract this information were developed by Autometric, 
Inc., under contract to LANL, and are maintained on the AUTOGIS-MOSS system by ENG-2. 
Section III of this appendix containa a complete source listing of these programs. Note that these 
programs require other MOSS utility features, which are 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 requirementa 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 t:SGS 7.5-
min topographic maps and geographically referencing them to known bench marks. These location 
files, which indicate the stream center line and have the drainage buin name u 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 a.lao in a line format and have numerical subjects 

, . that. equal-_ ~heir represented elevations. These topographic data are actually included on a ser1es 
1f ~OSS oontour 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 was required. This resulted in a total number of contour mapa that exceeded the maximum 

allowable active IDs within MOSS. Hence, the 2- and 10-ft-contour-interval maps of the entire LAN L 
complex were merged into a series of single maps each containing both 2- and 10-ft-contour-interval 
data. The resultant MOSS muter project file, LANLM, contains these merged contour mapa. This 
maater project file, which represents the resultant file from the MOSS utility entiled MAPIOX, also 
containa the maps, DRAINS and LANLINOEX, as described below. Using the stream location file, 
DRAINS, and the contour map index, LANLI~DEX, it is a straightforward process to identify those 
merged MOSS contour maps that may be required for a given watershed application. 

For each watershed draining the LANL complex, a file wu constructed that defined the map 
names containing the topographic data This file was then used with the MOSS SELECT command 
using the FROM option. For more information concerning the SELECT FROM command, see the 
MOSS user's manual or use the MOSS HELP SELECT command. A list of the SELECT FROM 
files used in this study includes 

FORALAMOS 
FORINDEX 
FORPOTRlL 

FORANCHO 
FORMOR:l'AN 
FORPUBELO 

FORBAYO 
FORPAJARO 
FORSANDIA 

FORCANADA 
FORPAJARl 
FORWATER 

FORCHAQUE 
FORPAJAR2 

The file, liSESPLAT, was also used with the SELECT FROM command, as illustrated by the 
following example: 

SELECT FROM FORALAMOS USESPLAT 

The content of 'l:SESPLAT is the single ASCII character ..... , which is the MOSS wild card 
:...chara.cGei'-Chat matches any character string, a.nd 1s s1milar to the AOS/VS "+" templu.e. 
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There is also a. set of files that werf' us.-J in<OilJUIICIIOll wlllt rlt.- ,;p .. ctctl fORl\OE:\. file. Th 1s file 
contams all th~ contour map minimum-houlltlill:..; r .. ct;w!;l .. , frotlttlt.- tttctp i11dex for .. il.rh \\ar .. r~heJ. 
A list of the SELECT FRO:\l FORL\ DE\ 111 .. , tnduJ,..s 

FA LAX 
DIOR...'< 
FPC EX 

FA:\CX 
FPAJXO 
FSA:\X 

FU,\ YX 
FP,\JXl 
F\\"ATX 

l:C:\\X 
fPAJX2 

FC'HAX 
FPOTX 

These files rE'place the t:SESPLAT file lllt'lltioned abov,., as illustrat .. d by the following example: 

SELECT FROM FORI:\DEX FALAX 

The result of the SELECT FRO:\l conur~:wd produces from 1 to 38 active data set!> from the 
merged contour mape. a.s detailed below. For a given watershed, tht" stream location file will b,. 
a single active ID within :\lOSS. while the corr~ponding contour data fila will bt> several act1ve 
IDs. It is possible that more than one ID will repr,..sent the stream location data and also that only 
one active ID will represent the topographic data.. Deri\·,..cl data. !>ets include extracted topographic 
profiles at stream cross sections and the imported maps produced from these profiles. 

Once the stream location and contour data sets have been selectt'd and placl'd into the act1ve 
table a.s IDs. then the :\lOSS window must ht> set to inrlude all of th~ dtt.ta. sets. The first stage 
of the data-extraction process ( AHEC2) can now begin. The :\lOSS source code for the program 
AHEC2 is contained on Disk \o. 1 in this rt>port. The outj>Ut from AHEC':l is imported into :\lOSS 
and visually checked. Once verified, the second stage ofthe data-extrfi.rtion procf!SS (EXHEC2) can 
be initiated. The .\fOSS source code for the program EX H EC2 is also contained on Disk :\o. 1. The 
following abbreviated MOSS dialog provides au example of program execution. It is procedurally 
correct and repr~nts either ~fOSS commands or programmatic dialog. 

FREE ALL - Start with a clean active table 

The selection of contour maps required for a given data-extraction application is best determined 
through the use of the utility procedure ~·IAPIDX. This procedure will make an index map based 
on the minimum-bounding rectangular coverages of the contour m11.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~ LI~ DEX. In th1s 
example. two files ue 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 
may 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 USESPLAT - Select all contour maps around the Los Alamos 
Canyon drainage basin. 

Window ALL- Set window to entire geographic region 

AHEC2 - Invoke the AHEC2 program 

At this point. the automated topographic data-extraction and file generator program, AHEC2. 
will prompt the user to give definable parameters before execution. In this example, there is one 
active ID 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. The~ 
default values are selected by hitting NEWLI\E or CARRIAGE RETURN; alternate \·alues may 
also be entered by the user. Here the vertical height 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 eithPr side of the stream 
channel. The extracted topographic data will be constramed to these limite: 

Enter active lOs to use for DRAI:'\AGES. 1 

Enter active IDs to use for CO~TOt.: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~CE between PROFILES [250]. Carriage Return - the total profile 
width will be 250 ft 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 entering 
these points, the program will pause until the user enters an additional CARRIAGE RETt:R:-.i, 
indicating that everything is correct and ready to proceed. 

Point to DOWNHILL end of DRAI:'\AGE - use graphics cursor. Point to t:PHILL end of 
DRAINAGE- use graphics cursor. HIT :'-iE\\'LINE TO CO~TI~t:E. 

Two MOSS IMPORT files are now generated. The first is a 2-D file containing profile lines at 250-
ft intervala along 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 3-0 cross sections are 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. ~ote that thia 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 aa one looks downstre&m at the profile line. Hence, the first 
x position is located at the extreme left of the profile line aa 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-D profile lines are not 
essential but allow the user to determine where contour data are missing. The 2-0 profile lines are 
imported as a Type 2 map (line) with the input file n&me PROFILE.20. The 3-0 crosa 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.lD, is imported as a Type 12 map [(x,y,z) line map]. Once 
imported, the resultant Type 12 map must be selected. 

The selected ID 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, as 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 subcritical 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 IO to reformat to HEC-2 standard 
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[CR = Exit] 
iO 
For LOSALA:IO, EXHEC2 file u<\111~ [EXI!EC2] 
Sl"BLOSALA- file name for Los ,\)amos Canyon subcritical run 
Is this a Sl"B- or SrPER- critical run (Sl'O/"il PER) [Sl"B] 
Sl"B 
\l"~fBER OF OAT\ ITDIS TO OE REFOR\f.ATTED = !>(4 
CXECl'TI\G. PLEASE WAIT ... 

This example uses activf> ID -10 as the :J.)) map of the cross section. The HEC'-2 input da.ta file 
wdl be called Sl'BLOSALA and is a subcritiral run. The program informs the u~r that 1~4 3-D 
cross sections will be in the final HEC'-2 input data file. SCBLOSALA is subsequently transferred to 
a 5.25-in. magnetic disk in ASCII format for direct use by the HEC-2 program. Thi~ da.ta transfer 
procedur.- only creates Tl. T2. Xl. X3. and (;R cards. as sef!n tn Tahle J;t HencP., the HEC-2 user 
musr still enter additional input parameters 11110 this file before a surces~;ful HEC-2 simulation can 
bf> performP.d. 

II. Insertion of Floodplain Boundaries 

This section documents tht> procedure used to automatically r~inst-rt IIEC'-2 flooJplain boundaries 
into LA:\ L ·s graphic information system for final map generation. n.~aders who ar~ not familiar 
wirh the procedure can skip to tl~ next section without loss in continuiry. The ~lOSS source code 
used to reinsert HEC-2 flood pla.a boundarie!O into ~lOSS is listed on Disk ~o. 1 in this report. 

Once the HEC-2 simulation has been successfully compl~ted for a given stream channel segment. 
the HEC-2 floodplain boundaries must be read back into .\-lOSS. This procedure is described below. 
Before this second transfer. however. the HEC-2 user must tailor model output for this floodplain 
boundary-insertion process. Required 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 
all cross-section numbers must be identical in both files. The MOSS insertion program uses this 
HEC-2 file name and cross-section-numbering scheme to translate flooJplain boundary data. into 
unique, geographically referenced ~ew ~lexico 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 ~fOSS insertion 
program. The first J3 card showo in Table 13 for each file actually provides this required output for 
the ~fOSS insertion procedure. All remaining HEC-2 output is extraneous and must be stripped 
from the HEC-2 output fil~. Bence, the HEC-2 user must edit output files with an independent 
file editor or word procesaor and remove all unnecessary information from an HEC-2 output file. 
This modified HEC-2 output tile 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 elevations into the MOSS system at known cross sections, a series of 
user-activated ste.,_ is performed on pre-ex1stmg ~tOSS data sets. These data sets correspond to the 
modified HEC-2 output files tha& were described above. The actual MOSS insertion procedure is 
briefly described here. The sourc:e program used to complete this taak w• developed by Autometric, 
Inc., under contract to LA:"L, a.ad is maintained on the AUTOGIS-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 
all nec~ary interactive user responses in a. typical floodplain boundary-insertion process. 

FPHEC2 is the Al"TOGIS-\tOSS data-reforma.ttmg 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 \fOSS data files created with EXHEC2. 
The EXHEC2 command was described above: this command gener~ a. 3-D floodplain MOSS 
import file. The FPHEC'2 command format 1s specified as follows: 
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FPHec2 (active data. set) (output file name). 

· The following dialog illustrates the use of this ~1055 command in a. typical floodplain data. 
~~~~~~rocedure. :'iote that user responses a.re i~ bold letters. 

· ~and? FPHec2 
Ent.e~ HEC-2 model results filename [CR :::: EXIT] 
CA~ADA.DAT 

Enter BEC-2 model Geo- Reference filename [CR = EXIT] 
St;BCANA.REF 
Enter result.a.nt MOSS 1~1PORT floodplain name (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 Geo-Reference file named SUBCA:'iA.REF and produces a MOSS import file named 
CANAFP.EXP. For each complete stream channel profile in both the MOSS Geo-Reference a.nd 
the HEC-2 files, a pair of coordinate triplets (x,y,z) are generated. Once these triplets have been 
calculated, they are ordered by section number to form a 3-D polygon and written to the MOSS 
export file specified by the user. The HEC-2 output file must include each stream channel cross 
section number and the computed water-surface elevation. The Geo-Reference file's section numbers 
are checked to insure that. they match. This is the only way to determine the I!.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 any HEC-2 
sections that are not exactly matched with corresponding sections in the MOSS Geo-Reference file 
~a.re not inCluded in the final MOSS export file. -
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Gt7AJ& CANXON 

APPENDIX B 
TABULATED HEC-1 INPUT PARAMETERS 

HECil-- INPU''l' DATA FILE PARAMETER CALCULATION 
SEE:uo DATA CARD FOR SCS UNIT HYDROGRAPH LAG TIMB DEFINITIONS 
=======•=•=•~====•••=a•••=•=••••••••••••••••••••••••••••••~=====• 
T = (LO.S) (S+l)0• 7/(1900Y0.5) :a 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 
1. 69 
1.59 

=----------------------------------------------------------------HEC~1. INPUT DATA FILE PARAMETER CALCULATION 
SEE2RM.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)] <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 CHEClt AMSKK 

==·--------------------------------------------------------------1 34000 7.3 1.29 5.14 5 1.03 1.29 
2 24000 4.7 1. 42 5.67 6 0.95 1. 42 
3 46000 6.6 1. 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 

a••••••••••-----••••••--••••••••••••••••••••••------------••••••• 
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BURAHCAS CANYON 
HEC-l INPUT DATA FILE PARAMETER CALCULATION 
SEE UO DATA CAl'U) FOR SCS UNIT HYDROGRAPH TAG TIME DEFINITIONS 

-----------------------------------------------------------------T = (LO.S) (S+l)0· 7/(l900Y0.5) = SCS BASIN LAG TIME (hrs) 
L • CHANNEL LENGTH TO WATER DIVIDE (ft) 
X = BASIN ELEVATION CHANGE OVBR LENGTH L (ft) 
CN• SCS CURVE NUMBER FOR AMC-II MOISTURB CONDITIONS (dim) 
S = 1000/CN - 10 = POTENTIAL RAINFALL RETENTION (in) 
Y = lOOX/L = GROSS WATERSHED SLOPE (%) 
A = SOB-BASIN OMINAGE 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-l INPUT DATA FILE PARAMETER CALCULATION 
SEE RM DATA CAl'U) FOR MUSKINGUM ROUTING. PARAMETER DE~INITIONS 

-----------------------------------------------------------------0.1 < X < 003 
Vel = 1.49R .67s0.5;n (ft/sec) 
K = L/(3600*Vel) (hours) 
Nstps = 60K/NMIN (dimensionless) 
NSTPS • INTEGER V1LUE FOR Nstps 
NMIN = MINUTES FROM CARD IT 
1/[2(1-x)] <CHECK< 1/(2x) 
CHECK= (60K)/(NMIN*NSTPS) 

X a 

R(ft) • 
n • 

NMIN = 
l/[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 25500 5.2 l. 36 5.42 5 1.08 1.36 
2 7250 7.6 0.26 1.06 1 1.06 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 HYDROGRAPH LAG TIME DEFINITIONS 

==·=--·====-----------------------------------------------------~ T = (IJ0.8)-(S+1)0· 7 /(l900Y0.5) • SCS BASIN- LAG TIMK (hrs) 
L = CHANNEL 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 = 100X/L = GROSS WATERSHED SLOPE (%) 
A = SUB-BASIN DRAINAGE AREA (sq. miles) 

=----------------------------------------------------------------BASIN NO. L (ft) X (ft) CN s 

===--------------------------------------------------------------l 
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 
1.79 
1.04 

=----------------------------------------------------------------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 = 1.49R0.67s0.5/n (ft/sec) R(ft) - 2.00 
K = L/(3600*Vel) (hours) n - 0.10 
Nstp~_ = 60K/NMIN (dimensionless) 
NS'l'P S: • IM-TEGER VALUE FOR Nstps 
NMIN--- MINUTES FROM CAN)" I '1' NMIN = 15.00 
l/[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 CHECK AMSlOt 

===··=·====··-·======--------------------------------------------1 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 1.10 0.55 

==·--------------------------------------------------------------
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PODLO CAHYOB 
HEC-1 INPUT DATA FILE PARAMETER CALCULATION 
SEE UD DATA CARD FOR SCS UNIT HYDROGRARH LAG TIME DEFINITIONS 

-----------------------------------------------------------------T • (LO.S) (S+1)0• 7 /(1900YO.S) • SCS BASIN LAG TIMZ (hrs) 
L • CHANNEL LENGTH TO WATER DIVIDE ( ft) 
X • BASIN ELEVATION CHANGE OVER LENGTH L (ft) 
CN• SCS CURVE NUMBER FOR AMC-II MOIS~ CONDITIONS (dim) 
S • 1000/CN - 10 • POTENTIAL RAINFALL RETENTION (in) 
"l • 100X/L • GROSS WATERSHED SLOPE (t) 
A • SUB-BASIN DRAINAGE A.IUtA (sq. miles) 

------------------------------------------------~-----------------BASIN NO. L (ft) X (ft) CN s "l (%) 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 
S!Z RM DATA CARD FOR MUSKINGUM ROUTING PARAMETER DEFINITIONS 

-----------------------------------------------------------------0 .l < 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 
l/[2(1-x)] <CHECK< 1/(2x) 
CHECK • (60K)/(NMIN*NSTPS) 

X • 
R(ft) • 
n • 

NMIN • 
l/[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 NSTPS CHECK AMSKX 

=--------------------------------------------- ----------------1 15000 8.5 0.49 1. 96 2 0.98 0.49 
2 24000 4.0 l. 66 6.63 7 0.95 1.66 
3 14000 3.1 1.24 4.96 5 0.99 l. 24 

-----------------------------------------------------------------
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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 

=••••••a•=====•=====••••=========•====•••••=••==•==•••==••======= T = (L0.8) (S+l)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 1.43 
3 35000 846 68 4.71 2.42 3.31 4.95 
4 11750 525 80 2.50 4.47 1.96 l. 0.8 
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 
~-•••••••••••••••••••••••a•••••••••••••••••••••••••••--•••••••••• 

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 • MINUTES 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) • 

0.20 
2.00 
0.10 

15.00 
0.63 
2.50 

=----------------------------------------------------------------BASIN NO. L (ft) Vel K Nstps NSTPS CHEClt AMSKK 

-----------------------------------------------------------------1 20000 7.4 0.75 3.01 3 1.00 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 l. 66 2 0.83 0.42 
6 7750 3.5 0.62 2.49 2 1.25 0.62 

-----------------------------------------------------------------
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SANDIA CAHYOH 
HEC-1 INPUT DATA FILE PARAMETER CALCULATION 
SEE UD DATA CARD FOR SCS UNIT HYOROGRAPH LAG TIME DEFINITIONS 

·----------------------------------------------------------------T a (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 (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 • SU'B•BASIN DRAINAGE AIU:A (sq. miles) 

-----------------------------------------------------------------BASIN NO. L (tt) 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 0 65 
Oo85 
1o32 
Oo75 

4.85 
1. 49 
1.31 
0.72 

-----------------------------------------------------------------HEC-1 INPUT DATA FILE PARAMETER CALCULATION 
SEE RM DATA CARD FOR MUSKINGUM ROUTING PARAMETER DEFINITIONS 

------------------------------------------------·· ----------····------0.1 < X < 003 
Vel • 1.49R o67s0· 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(~t) 

n 

NMIN 
1/[2(1-x)] 

1/ (2x) 

a 0.20 
a 2.00 
a 0.10 

- 15.00 - 0.63 - 2.50 

=----------------------------------------------------------------BASIN NO. L (ft) Vel K Nstps NS'l'PS CHECK AMSIOC 

=----------------------------------------------------------------1 36750 3o9 2 0 62 10.46 10 1o05 2.62 
2 11750 4o2 0.78 3.11 3 1o04 0.78 
3 10000 4.1 0.68 2o71 3 Oo90 0.68 
4 9000 6o3 0.40 1.59 2 Oo80 0.40 

-----------------·-----------------------------------------------
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MORTANDAD CANYON 
HEC~l INPUT DATA FILE PARAMETER CALCULATION 
SEE ~-D~t+:CARO FOR SCS UNIT HYDROGRAPH LAG TIME DEFINITIONS 

;=: hL o :;~~;:~~a-:-7i~7;~~;a-:-s~·:·;~;·;~~;-~-;;;·~~----=--
L =~L 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 = SUS-BASIN DRAINAGE AREA (sq. miles) 

=·----------------·-===··-----------------------------------==·=· BASIN NO. L (ft) X (ft) CN s Y (%) A (sm) T (hrs) 

=·---------------------------------------------------------------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 1. 66 l. 61 2.31 
5 16000 465 72 3.89 2.91 0.86 2.16 
6 13500 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~= 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 1.01 0.76 
3 6000 3.4 0.49 1.95 2 0.98 0.49 
4 12250 3.0 1.12 4.47 4 1.12 1.12 
5 16000 4.0 1.10 4.41 4 1.10 1.10 
6 13500 6.0 0.63 2.52 3 0.84 0.63 

-----------------------------------------------------------------
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CANADA D&L Bt:JBY 
HEC-l INPUT DATA FILE PARAMETER CALCULATION 
SEE UO DATA CARD FOR SCS UNIT HYDROGRARB LAG TIME DEFINITIONS 

~----------------------------------------------------------------T • (LO.S) (S+l)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 U:TZNTION (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) 
=--•••••••••••------••••••--••••--•••----•••••~••~•n•n.--•••••••••••••• 

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-1 INPUT DATA FILE PARAMETER CALCULATION 
SEE RM DATA CARD FOR MUSKINGOM ROUTING PARAMETER DEFINITIONS 

-----------------------------------------------------------------0.1 < X < 0
0

3 
Vel • 1.49R · 67s0 · 5 tn (ft/sec) 
K = L/(3600*Vel) (hours) 
Nstps • 60K/NMIN (dimensionless) 
NSTPS • INTEGER VALUE FOR Nstps 
NMIN = MINUTES FROM CAl\0 IT 
1/[2(1-x)] <CHECK< 1/(2x) 
CHECK= (60K)/(NMIN*NSTPS) 

X a 

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 CHECX AMSKX 

===·==--------------------------------------------· ·------------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 

=•••--•••••••••---•••••••••--••------••••~--.a•n•••••--••••••n•a.--••----•••••••• 
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~UI'rO CANYON 
HEC-L INPUT DATA FILE PARAMETER CALCULATION 

~~~-:~-~~~~=~~:~~~~~~~=~:!~~:~~~!!!!:::~~~--
'11-= (L0-.8f(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) 

=------------------------------------------------------------~--8 BASIN NO. L (ft) X (ft) CN s Y (%) A (sm) T (hrs) 

=----------------------------------------------------------====== 1 17250 2711 52 9.23 15.72 l. 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 l. 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-

=----------------=============·--------------------------·-====== o:..J.. <- x < o 3 
V~l = 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)] <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 CHECK AMSKK 

=---------------------------------------------------------·-==·=· 1 17250 9.4 0.51 2.04 2 l. 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 l. 04 1. 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 1. 20 
6 15000 2.9 l. 44 5.75 6 0.96 1. 44 
7 15500 6.2 0.70 2.80 3 0.93 0.70 

-----------------------------------------------------------------



PO'l'Rl:LLO CANYON 
HEC-1 INPUT DATA FILE PARAMETER CALCULATION 
SEE UD DATA CARD FOR SCS UNIT HYDROGRAPH LAG TIMB DEFINITIONS 

=--------------=-------------------------------------------------T • (L0.8) (S+1) 0 · 7 /(1900Y0· 5 ) • SCS BASIN LAG TIMB (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 ABEA (sq. miles) 

=----------------------------------------------------------------BASIN NO. L (ft) X (ft) CN s Y (%) A (sm) T (hrs) 

-----------------------------------------------------------------1 
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 
1. 03 
0.96 

3.53 
2.23 
0.90 

-----------------------------------------------------------------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 .67s0.5/n (ft/sec) 
K • L/ (3600*Vel) (hours) 
Nstps • 60K/NMIN (dimensionless) 
NSTPS • INTEGER VALUE FOR Nstps 
NMIN • MINUTES FROM CAJU) IT 
l/[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 CHECK AMS~ 

-----------------------------------------------------------------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 1.82 2 0.91 0.45 

=----------------------------------------------------------------
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WA':Za CANYON 
HEC-1 INPUT DATA FILE PARAMETER CALCULATION 
sia~-t)ij~ PATA CARD Foa...: scs UN!T · HYDROG!tAPH' t.AG TIME· DEFINITIONS 
-=-= -•=====•~z=•=•••=••••=•••••••••----•••••••••••••••====•=• 

Tr·= "(Lo.at(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 

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 
1.42 
1.97 
0.32 

1. 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 

-----------------------------------------------------------------of.1 < x< 063 X = 0.20 
Vel_ = .l ... 49R · 67 sO· 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) 1 < 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 CHEClt AMSKK 

=----------------------------------------------------------------l 18000 8.5 0.59 2.36 2 1.18 0.59 
2 17750 4.7 l. OS 4.18 4 1.05 1. 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 V1LLK 
HEC-1 INPUT DATA FILE PARAMETER CALCULATION 
SEE 00 DATA CARD FOR SCS UNIT HYDROGRAPH LAG TIME DEFINITIONS 

-----------------------------------------------------------------T • (L0.8) (S+1)0· 7 /(1900Y0.5) • SCS BASIN LAG TIME (hrs) 
L • CHANNEL LENGTH TO WATER DI~DE (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 DRAINAGB AREA (sq. miles) 

-----------------------------------------------------------------BASIN NO. L (ft) X (ft) CN s Y (') A (am) 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 
l. 92 

-----------------------------------------------------------------HEC-1 INPUT DATA FILE PARAMETER CALCULATION 
SEE RM DATA CARD FOR MUSXINGUM ROUTING PARAMETER DEFINITIONS 

-----------------------------------------------------------------0.1 < X < 0
0

3 
Vel • 1.49R · 67s0 · 5 /n (ft/sec) 
K • L/ (3600*Vel) (hours) 
Nstps = oOX/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 CHECK AMSXX 

=----------------------------------------------------------------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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ANCBO CANYON 
HEC~1 INPUT DATA FILE PARAMETER CALCULATION 
SE$-W ~Al'A CARD FOR .SCS UNIT HYDROGRAPH lAG· TIMS DSF·INI'PIONS 

==~-----··==·=-==--·-=-=-=·----------------~------------===== - . T ~ (LO.S) (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 = SUB-BASIN DRAINAGE AREA (sq. miles) 

====·------=========-======·--=-------------------------------===== BASIN NO. L (ft) X (ft) CN s Y (%) A (sm) T (hrs) 

-------------=======·===·=---·====---------------------------====-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 
1.04 
0.19 

2.99 
2.38 
l. 01 
0.89 
0.30 

==---------=--------------------------------------------------==== HEC-1 INPUT DATA FILE P~TER CALCULATION 
SEE RM DATA CARD FOR MUSKINGUM ROUTING PARAMETER DEFINITIONS 

=----------------------------------------------------------------0.1- < X< 0 3 
VeL= 1.49R0.6 7s0.5;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 CHECK AMSKK 

=----------------------------------------------------------------1 25750 4.8 1.50 6.01 6 1.00 l. 50 
2 22000 5.1 1.19 4.76 5 0.95 1.19 
3 13000 6.9 0.52 2.10 2 l. OS 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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CDQOKHOI CUYOH 
HEC-l INPUT DATA FILE ~ARAMETER CALCOLATION 
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 MOISTORB CONDITIONS (dim) 
S = 1000/CN - 10 = ~OTENTIAL RAINFALL RETENTION (in) 
Y = 1JOX/L • GROSS WATERSHED SLO~E (%) 
A • SUB-BASIN DRAINAGE AREA (sq. miles) 

-----------------------------------------------------------------BASIN NO. L (ft) X (ft) CN s Y (%) ·A (sm) T (hrs) 

-----------------------------------------------------------------l 16500 1292 73 3.70 7.83 1.50 l. 31 

-----------------------------------------------------------------HEC-l INPUT DATA FILE ~ARAMETER CALCOLATION 
SEE RM DATA CARD FOR MUSKINGUM ROUTING PARAMETER DEFINITIONS 

=-----------------------------------------------------------===--0.1 <X < 003 
Vel = l.49R .67s0.5;n (ft/sec) 
K • L/(3600*Vel) (hours) 
Nstps • 60K/NMIN (dimension~ess) 
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) Ve~ K Nstps NSTPS CHECK AMSKK 

-----------------------------------------------·····-------------l 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 
==,..... -~· ~~ . ~- --·=====----------------------------------..... 
T •- (Lcr::s-,- (S+1) 0 · 7 / (1900YO · 5 ) = SCS BASIN LAG TIME (hrs) 
L ~ CHANNEL LENGTH TO WATER DIVIDE (ft) 
X a 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) 
=•••••••••--•s•••••••••••••••=••••••••••••••--••••••••••••••••••• 

l 
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 

~----------------------------------------------------------------O.l < X < 003 
Vel = l.49R .67s0.5;n (ft/sec) 
K = L/(3600*Vel) (hours) 
Nstps = 60K/NMIN (dimensionless) 
NS!rRS =. INTEGER VALUE FOR Nstps­
NMcrN = MINUTES FROM 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 CHEClC 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 l. 39 
3 24000 3.8 l. 74 6.94 7 0.99 1.74 

-----------------------------------------------------------------
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PUEBLO CANYON ABOVE LOS ALAMOS CANYON CONFLUENCE 
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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. 

Date of Survey: 10 I 7 I 91 

Taken for ..J... hour(s) 

from: 16 : 2 5 to: 1 7 : 2 5 

Day of Week: -...:Mo""'n..,.d.a,a¥¥------
Wealher: clear and dry 
Road surface: --eP:..::ac.:...ve:::..:d:.._ __ 

Survey taken ~: 
N. Talley & J. Bradley 

Trinity Drive ) i 
/ l \ 
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09-02-1992 LOS ALAMOS COUNTY - TRAFFIC INGIBIIRIRC 
TRAPPIC COUlfTS - DIAMOND ' 'I'JUXIft 

COUift1' - LOS ALAMOS ROCTZ - DIAMOND DR.IW 
IIIIJ'B ID - DIMTMI.'l':n' LOCA'l'ION - SOU'l'B OP 'l'RIXITY SIGNAL PJUOR 1'0 WIST ROAD 

\ .iM1aL 1- ROR'l'B IOOHD CBAH!f'EL 2- IOOTB BOCXD 
TAKIR BY • N. TALLIY *NO'l'Z* - COtnrl' INCLODII DIAMOND TO 'l'RIRITY RAMP T'RAJ"PIC 

24 Bour Start Date Daily Printout of 2 Ch&DDel Data 

lit(. ~ 'B #Jilt 5 ,,., .. 
'f11,tt'FP•C. Moo•~'~e-
:511'~" "-• s 

'!'Ue•clay Sept_,.r 29, 1992 

Period North soutb Bow: Peri~ •orth Iouth Hour 
bde Bound 8ouDd 'l'otal 'l'otal lnde Boulld BoWid 'l'otal Total 

~-----~--------------------------- ---~------------------------------Oa15 21 5 26 13a15 192 341 533 
0130 1 2 9 lla30 157 322 479 
0145 1 2 9 13a45 163 261 424 
1100 1 6 13 57 14100 151 193 344 1780 
1a15 5 4 9 14all 95 179 274 
1a30 8 1 9 14a30 111 151 276 
1a45 3 5 8 14a45 222 141 361 
2a00 5 1 12 38 15a00 191 180 378 1296 
2&15 2 0 2 15a15 111 133 314 
2a30 1 1 I 15a30 166 111 344 
2&45 5 1 6 15a45 317 141 465 
3a00 4 1 5 21 16&00 320 195 515 1631 
3&15 I 1 9 16a15 410 160 640 
3a30 2 l 5 16a30 395 139 534 
3a45 2 2 4 16&45 417 131 555 
4&00 3 4 1 25 17a00 397 133 530 2259 
4&15 1 4 5 11&15 546 164 710 
aa30 3 4 7 17a30 527 174 701 
4145 3 6 9 11&45 381 174 562 
5a00 1 9 10 31 11&00 261 125 392 2365 
5&15 8 7 15 11&15 237 116 353 
5a30 5 16 21 18&30 206 79 285 
5a45 1 15 22 18a45 137 82 219 
6&00 9 32 41 99 19a00 161 IS 246 1103 
6a15 14 31 52 19111 100 13 183 
6a30 16 56 72 19a30 95 12 171 
6a45 33 141 181 19a45 131 91 228 
7&00 41 251 306 611 20100 64 66 130 718 
7a15 70 301 371 20&15 66 56 122 
7a30 134 411 545 20130 57 54 111 
7&45 126 449 575 20141 62 45 107 
laOO 196 557 753 2251 21a00 31 53 91 ell 
la15 135 542 617 21111 37 46 ll 
la30 151 343 494 21130 30 23 53 
la41 109 261 374 21a41 31 35 66 
9a00 150 170 320 1165 22100 25 16 41 2U 
tall 112 172 214 22a15 24 16 40 
9a30 136 163 299 22130 23 24 47 
9141 111 142 260 22145 27 14 41 

10a00 155 151 313 1156 23a00 17 11 34 162 
10115 136 136 272 23all 24 • 32 
10130 151 130 211 23a30 12 7 19 
10141 122 121 250 23a41 33 10 43 
11a00 157 1U 303 1106 24a00 11 6 24 111 
11115 199 154 353 
11130 233 161 401 -----------------~-------------11&45 365 162 527 24 k 
"2&00 444 113 627 1901 'l'otal 12103 11511 23621 
~·15 470 189 651 

12a30 259 255 514 
12&45 194 355 549 
13a00 191 427 611 2340 



09•02-1992 LOS ALAMOS COtnn'Y • T'RAJ'FIC DCIUDIJIO 
TRAFFIC COONTI • DIAMOIID I TJU•In 

COO'II'I'! • LOS ALAMOS 
lift ID • DIAHTJUIS.TXT 

l IIAJIDL 1• IIORTB IOOJID 
tAUJI U • •• TALL:IY 

24 Bour Start Date 

Wedne•day September 30, 1992 

Period !forth South 
:lnde Bound Bound Total 

Sour 
Total 

---------------------------------~ Oa15 8 1 9 
01lO 7 l 10 
0145 6 5 11 
1100 2 1 3 33 
1a15 2 3 5 
1130 0 2 2 
1145 6 0 6 
2&00 1 1 2 15 
2115 5 3 8 
2130 5 3 8 
2145 0 0 0 
laOO 1 3 • 20 
la15 • 0 • l1lO 1 0 1 
la45 1 2 3 
4100 2 6 8 16 
4a15 0 4 4 
4130 5 5 10 
4145 2 6 8 
5&00 1 2 3 25 
5115 7 1l 20 
5a30 • 17 21 
5145 9 23 32 
6a00 l4 39 53 126 
1115 10 44 54 
6al0 23 59 82 
6a45 43 130 173 
7a00 36 260 296 605 
7115 63 302 365 
7130 122 395 517 
7145 160 500 660 
laOO 162 52t 6t1 2233 
la15 161 493 656 
lalO 14t 331 416 
8a45 120 252 372 
t100 142 207 349 liSt 
tall 81 173 254 
tllO 105 171 276 
tl45 111 140 251 

10100 126 14t 271 1063 
10a15 1U 146 28t 
10130 119 118 237 
10a45 124 151 271 
llaOO 171 141 31t 1120 
11115 177 160 337 
ll1lO 247 137 384 
11145 382 158 540 
\2100 458 184 642 1903 
2115 471 198 66t 

12130 279 270 54t 
12a45 174 326 500 
13100 51 443 494 2212 

ROOTK - D IAMOICD DRIW 
LOCATIOI - SOO'l'B OP TJU:.l1'Y IICIAI. PRIOR 'l'O WIST ~ 
CJIAlnfZL 2- IOO'l'B IIOUliD 
•NO'l':l• • COOJI'l' IlfCLotl:ll DIAMOIID '1'0 ftiRI1'Y JWCP nARIC 

Daily Printout of 2 Ch&nDel Data 

Period •ortb aoutb 8~ 

ancSe Bound Bound Total Total 

---------~----------------------~ UalS 7 423 430 
13130 2 293 295 
Ua45 0 231 231 
14a00 172 111 360 1316 
14a15 159 160 319 
14a30 172 174 346 
14a45 151 202 353 
15100 170 191 361 1379 
15115 196 164 360 
15130 175 152 327 
1S1tl 29t uo 439 
16a00 2t4 151 445 1571 
11115 413 us 628 
11130 426 166 592 
16145 471 132 610 
17100 402 150 552 2382 
17115 517 166 683 
17130 455 165 620 
17145 lit 135 524 
18100 257 123 380 2207 
18115 223 117 340 
18130 184 97 281 
18145 175 97 272 
1t100 14t 90 239 1132 
19115 10t 67 176 
19130 61 88 156 
19145 66 61 127 
20100 68 55 123 582 
20115 63 52 115 
20130 50 65 115 
20a41 51 71 129 
21100 ll 52 85 U4 
21all 26 51 81 
21al0 41 43 " 21141 31 27 62 
22100 30 34 64 291 
22all 27 23 50 
22a30 21 11 " 22145 20 27 " 23a00 26 11 u 187 
23111 11 11 26 
23130 17 13 JO 
23141 23 6 29 
24100 21 7 21 11l 

---------------~----------------24 k 
T~al 11276 11551 22834 



09-02-1992 LOS ALAMOS COtnn'Y - T'M7PIC aNOIQDiliG 

COOitTY • LOS ALAMOS 
1ITS ID - DIAMTRNS.TXT 

t IIAinfU. 1· NORTH 800HD 
TAKZII IY - 11. TALLEY 

24 Bour Start Date 

Thur•day october 1, 1992 

Period North South 
ande Bound Bound Total 

TRAPPIC COtnn'S • DIAMOND ' TRIIIIT'Y 

&ouzo 
Total 

ROO'n - DIAHOIID DRIW 
LOCATIOII - SOOTH OJ' TRIIIITr IIOIIAL PRIOR 'l'O WZST I'CWJ 
c:BA.NNEl. 2- IOO'TB 100111) 
•NOTa• • COtnrr INCLOJ)aS DIAMOND 'l'O TRIIIIT'Y JIWCP T'Ml'PIC 

Daily Printout of 2 Channel Data 

Period •orth loutb BoUZ' 
and• ICNftd lound Total Total 

----------------------------------~ -----------------------------------Oa15 10 8 18 lla15 177 433 610 
Oa30 10 0 10 13a30 186 315 501 
Oa45 6 3 9 lla41 U9 201 350 
1a00 4 3 7 44 14a00 us 179 324 1785 
lal5 7 2 9 14115 155 171 326 
1&30 5 3 8 14130 191 149 340 
1&45 0 1 1 14&45 157 183 340 
2&00 1 0 1 19 15&00 182 162 344 1350 
2al5 1 1 2 15a11 192 159 351 
2a30 5 1 6 15&30 170 U4 314 
2a45 1 0 1 15&41 327 122 449 
3a00 2 1 3 12 16a00 298 204 502 1616 
3&15 3 0 3 16a15 417 179 666 
3a30 3 0 3 16a30 411 165 576 
3a45 1 3 4 16a45 417 U2 629 
4a00 1 l 4 u 17&00 390 131 521 2392 
4a15 4 6 10 17a11 577 174 751 
4130 2 3 5 17&30 453 203 656 

•••• 3 5 8 17&41 370 uo 510 
5a00 1 4 5 28 18&00 266 141 407 2324 
Sal5 5 8 13 18a15 253 137 390 
Sa30 1 8 ' 11a30 172 111 283 
5a45 5 13 11 11&41 154 113 267 
6&00 10 28 38 78 19&00 139 97 236 1176 
6a15 16 51 67 19a11 109 84 193 
6a30 17 59 76 19a30 14 79 163 
6a45 29 112 141 19&41 91 63 154 
7a00 59 271 330 614 20a00 54 61 115 625 
7a15 78 304 312 20a11 64 57 121 
7a30 130 425 551 20a30 37 •• 81 
7a45 140 452 592 20a41 35 31 73 
laOO 162 539 701 2230 21a00 57 •• 101 376 
la11 185 503 , .. 21a11 41 56 101 
la30 141 340 481 21a30 40 33 73 
la41 126 256 382 21a41 33 33 66 
9&00 152 217 369 1920 22a00 32 34 66 306 
9&15 108 173 281 22a11 40 31 71 
9t30 121 178 303 22a30 28 20 48 
9&41 118 149 267 22a41 18 20 38 

10&00 154 173 327 1178 23&00 20 11 31 188 
10&15 138 131 276 23a15 15 12 27 
10&30 148 141 211 23a30 11 7 2l 
10&45 146 146 292 23&45 33 8 41 
11&00 174 144 311 1171 24a00 16 8 24 114 
11&15 237 175 412 
11a30 246 174 420 --------~--~-----------------11a45 444 170 614 24 k 
\2a00 473 183 656 2102 Total 12317 11797 24184 
"2&15 509 207 716 
12&30 294 259 553 
12145 207 379 586 
13a00 186 477 663 2518 



09-02-1992 LOS ALAMOS c::oaNU - '!'RAPPIC DCIJBDIJIO 
TRArrtc oomrrs - DIAMOND a TJURI'l'r 

cotnrn - LOS ALAMOS ROQTZ - DIAHORD DAIW 
SIR ID - DIAMTJUIII.TXT LOCATIOR - lOATH OP TAIRI'l'r IIOJQL PJUOA '1'0 CAnON SIOIQL 

I "''IAAfRL 1- SOtrnl 800H1) CHAlOfZI. 2- lOATH IOOliD 
~ .."ADN IY - 11. TALLft 

24 &our Start Date Daily Printout of 2 Ch&DDel Data 

~~ n 1-)14. S'rA-Tl!' 
'Tir~t<.. Mo~~~~~CP 
snu'-'C.-a..o s 

Saturday September 26, 1992 

Period Iouth Rortb ·~ Period loutla •orth Bour 
lnda Bound Bound Total Total lnda lou ad llowlcl Total Total 
----------------------------~-~ ------~---~----------------------Oa15 11 19 30 13&11 113 103 216 

Oa30 I 16 24 13&30 117 93 210 
0&41 12 17 29 13a41 112 102 214 
laOO 3 lt 17 100 14100 106 16 192 832 
1&15 6 15 21 !tall 110 II 191 
1a30 2 15 17 14a30 137 •• 221 
latl 6 11 17 14141 140 107 247 
2a00 5 10 15 70 15a00 101 93 198 au 
2115 2 5 7 15&11 17 13 170 
2a30 3 4 7 15a30 93 124 217 
2&45 0 7 7 15&41 121 17 213 
3a00 2 0 2 23 16&00 95 74 169 769 
3al5 1 1 2 16a11 97 19 186 
3&30 3 0 3 16&30 92 110 202 
3a45 1 2 3 16&41 92 101 193 
4a00 6 4 10 11 17&00 100 105 205 786 
4a15 0 1 1 17a11 73 94 167 
4a30 3 1 4 17a30 19 111 207 
4145 3 4 7 17&41 92 91 190 
5a00 5 1 6 11 11a00 12 II 170 7Jt 
5a15 3 1 ' 11&11 79 96 175 
5a30 7 7 14 11a30 75 95 170 
5a45 17 4 21 11141 71 91 169 
6a00 17 4 21 60 19&00 66 97 163 677 
6&15 18 9 27 19111 63 16 149 
6&30 17 11 21 19130 55 85 140 
6&45 24 5 21 19a41 55 73 128 
7&00 48 11 51 143 20a00 56 74 130 547 
7a15 47 17 '" 20111 45 63 101 
7a30 51 31 82 20130 29 62 91 
7&45 51 27 71 20141 54 62 116 
8a00 79 42 121 341 21100 43 10 93 408 
811S 69 37 106 21111 31 60 98 
la30 7t 45 124 21130 36 11 87 
la45 82 36 111 21141 38 11 89 
9&00 113 64 177 525 22100 33 12 85 359 
9&15 123 56 179 22111 23 67 90 
9&30 107 71 171 22130 22 49 71 
9a45 100 54 154 22141 32 67 99 

lOaOO 131 " 205 716 23&00 23 11 74 334 
10&15 114 75 111 23111 32 lt 71 
10&30 132 95 227 23130 23 25 48 
10145 130 89 211 23141 23 21 51 
llaOO 129 89 211 853 24100 ll 21 61 231 
11al5 131 89 220 
11&30 127 115 242 -------- -------------------lla45 139 125 264 24 k 
12a00 112 124 236 962 Total 5901 5391 11292 

2&15 132 116 241 
... 2a30 114 103 217 
12a45 113 97 210 
llaOO 151 92 243 911 



09-02-1992 LOS ALAHOI COONTY - TUI'FIC IIIGIIIUJtUG 

COUR f t - LOS ALM08 
lift ID - DIAHTJUfll.'l'X'l' 

( "!!Wnn'n. 1- SOU'f'B IOUND 
' lAQX IY - II. TALLIY 

24 Bour Start Date 

Iunday September 27, 1992 

Per loci South llorth 
aneta Bound Bound Total 

rRA1J'IC COtnrrS - DIAHIORD & T1tiiiiT1' 

Bour 
Total 

ROOTE - DIAHORD DRIVW 
LOCATIOII - lfORTH or T1tiiiiT1' IIGIIAL PRIOR TO CMYOR IIQKAL 
CHAHN'11. 2- IORTB 100Jm 

Daily Printout of 2 Ch&nne1 Data 

Periocl Iouth Jrorth &our 
IDda louftd lound Total Total 

----------------------------------- -----------------------------------0115 66 26 92 13115 97 81 178 
0130 32 25 57 1la30 106 91 197 
0145 14 15 29 13145 109 66 175 
1100 15 11 26 204 14100 99 11 110 730 
1t15 9 10 19 14115 101 91 192 
1130 9 12 21 14130 101 84 192 
1&45 9 8 17 14145 19 77 166 
2100 7 11 18 75 15100 105 79 184 734 
2115 9 6 15 15115 IS 87 172 
2&30 5 8 13 15130 16 60 146 
2145 3 17 20 15145 '73 76 149 
3100 6 4 10 51 16100 19 106 195 662 
3al5 8 1 9 16111 12 90 172 
3a30 2 6 8 16130 90 96 116 
3145 2 6 ·8 16145 75 72 147 
4100 5 1 6 31 17100 '77 17 164 669 
4115 2 6 8 17115 51 103 161 
4130 3 4 7 17&30 73 91 171 
4145 4 2 6 17145 72 86 158 
5100 2 3 5 26 18100 94 105 199 689 
5115 4 2 6 11115 16 86 172 
5&30 3 0 3 11130 53 76 129 
5145 9 4 13 11145 65 79 144 
6&00 9 2 11 33 19100 60 104 164 609 
6115 6 4 10 19115 66 74 140 
6&30 17 12 29 19130 50 70 120 
6145 18 2 20 19145 60 57 117 
7100 21 I 29 81 20100 49 82 131 508 
7115 11 13 24 20111 35 74 109 
7130 21 15 36 20a30 30 33 63 
7a45 45 24 69 20145 25 66 91 
8100 34 29 63 192 21100 26 34 60 323 
la1S 35 34 69 21111 21 32 58 
8a30 53 33 II 21130 25 33 58 
8a45 68 51 125 21a4S 19 22 u 
9a00 11 112 193 473 22a00 13 28 u 198 
ta15 85 73 158 22a11 23 37 60 
9a30 83 71 154 22130 6 11· 17 
9145 74 70 144 22a4S 11 24 35 

10100 103 60 113 619 23100 10 17 27 139 
10alS 85 60 145 23a11 3 14 17 
10a30 80 53 133 23a30 9 12 21 
10145 88 59 147 23145 3 13 16 
UaOO 8'7 72 159 514 24100 4 I 12 66 
11115 86 74 160 
11130 111 71 182 -------~~----------------------11a45 112 73 115 24 k 
12100 112 73 185 712 Total 4711 4469 9180 

2115 113 77 190 
12130 126 92 218 
12145 105 76 181 
13100 89 80 169 751 



09-02-1992 LOI ALAMOS COONTY - n.An'IC UQIRDIJIIC 

COURt I • LOS ALAMOS 
II'n ID • DIAMTRHR.TX'l" 
~ 1• lOUTH IOOJID 

, .·AUJr ar - •. TALLir 

24 ~ Start Data 

Monday sept..-zo 21, 1992 

Ped.ocl Iouth North •u• Bound Bound Total 

'l'UI'PIC COtnn'S - DIAHOKD ' TRUin' 

&ouzo 
Total 

ROOTI - DIAKOKD DRIVI 
LOCATION - RORTB OP TRIRin' IIORAL PRIOR TO CMYOII IIGIQL 
CHMMZl. 2• RORTB .OOJID 

Daily P~intout of 2 Channel Data 

Pezoiocl lOuth •orth Bou~ 

lncltl IOuftd louncl Total Total 

~~-~~------------------------------ ------~---------------------------Oa15 3 6 9 lla15 217 114 331 
Oa30 5 4 9 lla30 164 135 299 
Oa45 3 5 I lla45 159 95 254 
1a00 4 3 7 33 14a00 116 107 223 1107 
1a15 1 2 3 14a15 125 92 217 
1a30 0 6 6 14&30 101 12 190 
1a45 2 7 9 14a45 120 121 241 
2a00 2 3 5 23 15a00 149 151 300 948 
2a15 0 1 l 15&15 121 131 259 
2a30 2 6 I 15a30 119. 114 233 
2a45 1 3 4 15a45 140 142 282 
3a00 2 1 3 16 16a00 196 137 333 1107 
3a15 0 2 2 16a15 164 223 387 
3a30 l l 4 16a30 125 215 340 
3a45 6 1 7 16a45 113 265 378 
4100 3 1 4 17 17100 111 263 374 1479 
4a15 4 0 4 17a15 147 372 519 
4a30 5 1 6 17a30 157 399 556 
4a4S 4 4 8 17a45 171 261 439 
SaOO 4 5 9 27 18a00 106 216 322 1836 
5a15 5 2 7 18a15 96 199 295 
Sa30 12 1 13 18a30 81 167 248 
Sa45 17 1 18 18a45 112 128 240 
6a00 33 13 46 84 19a00 116 128 244 1027 
6a15 28 7 35 19a15 96 101 197 
6a30 66 21 87 19a30 •• 112 200 
6a45 89 20 109 19a45 70 61 131 
7a00 185 41 226 457 20a00 40 77 117 645 
7a15 211 71 219 20a1S 74 60 134 
7a30 313 127 440 20a30 57 58 115 
7a45 390 121 511 20a45 37 31 75 
laOO 437 151 591 1131 21a00 39 47 86 410 
la15 372 133 505 21115 61 3l 98 
1130 272 19 361 21a30 39 40 79 
la41 169 •• 257 21a45 27 47 74 
9a00 179 116 291 1411 22a00 29 34 63 3U 
tall 130 73 203 22a15 15 31 53 
9a30 126 66 192 22a30 14 32 46 
9a45 93 75 168 22a45 13 18 ll 

lOaOO 104 ., 193 756 23a00 12 22 34 164 
10a11 115 71 193 23a15 15 26 41 
10130 17 IS 172 23a30 14 16 30 
10a45 92 16 171 23a45 1 16 23 
11a00 113 125 238 711 24100 4 21 n 119 
11115 94 " 193 
11a30 11 112 199 ----------------····-------------11a45 160 138 291 24 II&' 
12a00 152 222 374 1064. 'l'otal 1916 1111 17035 

2a15 · 132 233 365 
.L2a30 155 161 316 
12a45 212 111 330 
1la00 230 127 357 1368 



•. 09-02-1992 LOs AI.AMOS com.n - mnrc DCIXDlUlfG 

OOO'Ift f - LOS ALAMOS 
II'l'Z ID - DIAKTMII.Tn' 
":HANnr. 1• 100'1'11 IOUID 

' •'ADJI I~ - I • TAU.ft 

24 Bou~ lt&rt Date 

T\aeaday Sept..a.r 29, 1992 

Pe~iod south Jortb 
•nda Bound loUDd Total 

'%1\AP7IC COOHTI - DIAHCWD I TJlUI'l"f 

BOU~ 
Total 

ROOD - DIAHORD DJUW 
LOCATIOif • IIORTB OP TJUIIITr IIOIIA%. PRIOR TO CAKYOR IIaDL 
c::HAiflmL 2- NORTB IOUJID 

Daily Printout of 2 Cb&ftftel Data 

Pedod Iouth llortb Boar 
bda louftd lound Total Total 

----------------------------------- -------------------------------~ Oa15 8 12 20 Ua15 201 uo 341 
Oa30 6 9 15 UalO 175 130 305 
Oa45 1 6 7 13•45 144 109 253 
1a00 6 8 12 54 UaOO 130 96 226 1125 
1a15 3 6 9 Ua15 111 80 191 
la30 2 5 7 Ua30 126 95 221 
1a45 2 6 8 Ua45 114 163 277 
2a00 1 4 5 29 lSaOO 117 151 268 957 
2a15 3 1 6 15a15 111 120 231 
2a30 3 3 6 15130 150 104 254 
2a45 0 3 3 15a45 146 182 328 
3a00 0 4 4 17 16a00 201 181 396 1209 
3a15 2 4 ' 16a11 171 243 421 
3a30 6 1 5 16al0 114 221 335 
3145 2 2 4 16a45 111 237 348 
4a00 6 1 7 22 . 17a00 109 258 367 1471 
4115 2 2 4 17115 111 375 49) 
4a30 2 0 2 17a30 150 392 542 
4a45 5 6 11 17a45 169 294 463 
5a00 3 2 5 22 llaOO us 225 370 1868 
5a15 8 2 10 18a15 104 232 336 
5a30 12 3 15 18a30 134 157 291 
5a45 18 3 21 lla•s 109 122 231 
6a00 30 4 34 80 ltaOO 132 151 290 lUI 
6a15 33 12 45 19a15 99 101 207 
6a30 62 16 71 19a30 109 19 198 
6a45 119 31 150 19a45 93 111 204 
7a00 180 39 219 492 20a00 60 78 138 747 
7a15 249 65 314 20115 65 78 143 
7130 326 118 644 20130 67 64 lll 
7a45 358 116 474 20&61 55 64 119 
laOO 434 150 514 1116 21&00 60 64 124 517 
1111 356 121 614 21115 43 54 97 
la30 274 102 376 21al0 33 53 86 
1141 162 70 232 21&45 37 33 70 
9a00 139 93 232 1324 22100 24 42 66 319 
tall 136 79 215 22&15 26 31 57 
9a30 127 61 192 22al0 20 65 65 
9a41 91 92 190 22&45 17 29 46 

10a00 92 91 113 710 23100 11 19 37 205 
10a15 88 77 165 23&15 9 22 ll 
10130 91 97 181 23130 20 14 34 
10a41 102 73 171 2la41 1 18 19 
11100 112 101 213 741 24100 3 16 19 103 
11111 112 91 207 
11a30 99 119 211 -~------~-~------------------
11a45 155 179 334 24 k 
12a00 136 260 376 1135 Total 9040 8446 17486 
2al5 146 201 349 

-'2a30 138 151 296 
12a45 202 94 296 
13a00 224 uo 364 1305 



.. 
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09•02-1992 LOS ALAMOS CIOtnn'Y • TRAFPIC IJICinn.IJIO 

CCOJf rr - LOS ALMOa 
lift ID • DIAMTJUni.TZ'r 
':IWinL 1• IOtml 100111) 

\. lAUJI IJ' • Jf. TAU.ft 

24 Bour ltut Date 

Wedne•day leptember 30, 1992 

Period Soutb Jfortb 
lnda Bound lound Total 

TRAn'IC CIOtnn'S - DIAMOIID ' TRINI'l'r 

ROOTI • DI»>IOm DRIVZ 
LOCA1'IOII • IIORTB OJ' TltiJII'l'r IIGJIAL PUOJ 1'0 CMYOJI IIGD: 
CHANQL 2• JIORTB IOCRD 

Daily Printout of 2 Channel Data 

Bour Period loutb Jfortb Bour 
Total lnda louA4 lound Total Total 

~~-~~---------------------------~ --------------~-------------------Ot15 7 8 15 1lt15 214 135 349 
OtlO l 8 11 1lt30 158 113 271 
Ot45 1 8 9 1lt45 152 to 242 
1t00 l 7 10 45 UtOO 131 131 267 1129 
1t15 1 4 5 14115 119 116 235 
ltlO 1 2 l 14t30 119 118 237 
1145 1 2 l Ua45 157 127 284 
2t00 2 1 l 14 15100 184 122 306 1062 
2t15 4 2 6 15t15 142 131 273 
2tl0 1 l 4 15130 121 118 244 
2t45 0 0 0 15t45 141 172 lll 
ltOO 2 1 l 1l 16t00 141 173 319 1149 
lt15 0 2 2 11t15 149 237 386 
3a30 1 0 1 16t30 141 197 343 
3t45 1 0 1 11t45 91 261 357 
CtOO 6 1 7 11 17t00 119 268 387 1473 
Ct15 3 2 5 17t15 114 375 489 
Ca30 2 2 4 17t30 141 365 506 
Ct45 4 s 9 17t45 139 330 469 
StOO I l 9 27 18a00 121 215 341 1805 
5t15 6 l t 11t15 112 200 312 
5t30 u 2 16 18t30 100 143 243 
5t45 21 5 26 11t45 122 144 266 
I tOO 39 13 52 103 19t00 u1 182 328 1149 
lt15 u 10 53 19t15 102 •• 186 
ltlO 55 22 77 19130 90 102 192 
laCS 106 24 130 19141 15 70 135 
7a00 199 42 241 501 20t00 55 75 130 6U 
7t15 223 65 211 20t15 11 67 128 
7tl0 309 113 422 20a30 It 73 162 
7t45 382 121 501 20a41 85 62 147 
I tOO 408 131 544 1712 21a00 .. 57 105 542 
la15 374 131 512 21115 51 40 98 
la30 270 111 311 21130 37 74 111 
lt45 177 14 211 21t41 21 45 70 
9a00 161 91 211 1424 22100 32 51 sa 367 
lt15 uc It 213 22•11 14 34 48 
9t30 121 69 191 22t30 21 21 54 
9a45 107 17 174 22a41 17 29 46 

lOtOO 93 II 111 711 23a00 15 30 45 193 
10t15 101 74 175 2lt15 5 20 25 
10t30 84 75 151 2ltl0 13 12 25 
10t45 87 85 172 23t41 3 16 19 
11a00 111 144 255 711 24100 I 10 16 85 
11t15 121 89 215 
11t30 104 110 214 --~---------------------------11a45 125 184 lOt 24 k 
12a00 164 221 392 1130 1'otal 1110 8431 17591 
2t15 185 241 421 
~2a30 162 170 332 
12a45 187 128 315 
13a00 258 106 314 1437 



09-02-1992 LOS ALAMOS axnrrY - TRAPPIC IJfQIJCU1UJfQ 

WUM ti - LOS AL.MOS 
lift ID - DIAHTRH11.1'XT 

# ~ 1- SOUTH IOUHD 
' AKaH I~ - 11. TALLIY 

24 Sou~ Ita~ Date 

Tbu~aday oetobe~ 1, 1992 

Pe~iod South lfo~b 

•Dd• Bound Bound Total 

Tn.PPIC cotnn'l - DIAHOHD ' 1'1UJfiTY 

·~ Total 

ROOTZ - DIAMO!m DltiW 
I.OC:ATIOJI - Jf01t1'H Of T1UJfift IIOHAL P1UOR 1'0 CAWYOR IIOD.L 
CBAB1UL 2• JfOR'l'B IOUtC1) 

Daily Pr'i.ntout of 2 Channel Data 

··~iod Iouth Jlorth Bou.r 
lnda Bound Bound Total Total 

----------------------------------- -----------------------------------OalS 4 9 13 13115 197 123 320 
0130 3 9 12 13130 113 us 328 
Oa45 5 5 10 13145 134 109 2U 
1100 0 1 1 36 U100 122 108 230 1121 
1115 2 3 5 14115 113 103 216 
1130 3 l 6 14130 131 110 HI 
1145 2 1 3 14145 130 120 250 
2100 0 0 0 14 1S100 Ul 124 272 986 
2115 2 ' 6 15115 110 136 2U 
2130 2 3 5 15130 145 105 250 
2145 0 2 2 15145 123 113 306 
3100 1 3 4 17 llaOO 235 159 394 1196 
3a15 0 1 1 16115 lSI 2t6 404 
3130 1 1 2 161lO 152 236 381 
3145 l 1 4 16145 106 210 386 
4100 3 4 7 14 11100 130 259 389 1567 
4115 3 0 3 17115 142 374 516 
4a30 3 3 6 17130 U3 374 517 
4a45 2 2 4 17145 167 255 422 
5100 6 3 9 22 11100 153 235 388 l8U 
5115 6 2 8 18115 U3 195 338 
5130 8 2 10 18130 146 166 312 
5a45 17 0 17 18a45 135 162 297 
6a00 27 6 33 68 19a00 115 us 260 1207 
6115 37 13 50 19115 116 111 227 
6130 65 18 83 11130 109 17 196 
6145 115 34 Ut 19145 15 112 197 
1100 196 35 231 513 20100 63 78 1U 761 
7&15 2U 72 316 20111 55 75 130 
7130 308 114 t22 20130 70 11 151 
7145 354 116 no 20141 43 44 87 
I100 406 134 540 1741 21100 51 72 130 498 
la15 341 143 491 21a11 52 51 110 
la30 287 101 391 21a30 33 St 92 
la45 116 17 273 21141 31 60 91 
taOO 151 10. 262 1421 22a00 42 49 91 384 
tall 125 69 194 22111 30 55 85 
1130 120 66 116 22a30 17 36 5l 
9145 105 13 111 22145 11 29 u 

10100 115 t2 207 775 23a00 13 27 40 223 
10115 101 100 201 23115 10 17 27 
10130 92 II 110 23130 12 14 26 
10141 102 13 115 23&41 • 14 11 
11100 97 114 211 777 24100 3 16 19 90 
11115 111 109 220 
11130 112 134 241 -----~~~-------------------
11145 155 177 332 24-
12100 140 234 374 1172 'fotal 9267 1565 17832 

2z15 148 236 314 
.2130 141 138 286 
12&45 214 114 321 
llaOO 245 136 311 1379 



at-ol-4992 LOS ALAMOS C:Ctnrrr - T'RAPPIC DCIDDI.: 
'l'RMJ'IC CSXJlr'l'S - DIAHORJ) ' TRIJII'l'r 

CDtnrn -LOS ALAMOS IOUTZ - TRIRI'%"Y DRIW 
IITZ ID - D I»rnUUW. Tft I.OCATIOlf - WIST OJ' DIAHOIID IICNAL t• WISTDJI MIA 

\ 
~ 1- WIST ' DST IOOHD 

· .ADJI IY - Jl. TALL&Y 

24 B~ l~art Da~e Daily Prin~ou~ of 2 Ch&Dnel Da~a 

~ t(.oT TD ~~'ST"A~ --ri~t (.. M • ..,,..,.,,_.,(jr ~Tf'~1>-bS 
la~urday September 26, 1992 

Period 
···~ 

&our Period ... lour 
lnda Ia at To~al 'f~al I ada 

···~ 
'f~al fatal 

~----~---------------------- -------~-----------------Oa15 2 2 13&15 31 31 
Oa30 7 7 13&30 21 21 
0145 3 3 13&45 32 32 
1a00 2 2 14 14100 32 32 123 
1a15 2 2 14115 16 16 
1a30 1 1 14a30 23 23 
1a45 3 3 14145 26 26 
2&00 0 0 6 15100 20 20 85 
2a15 0 0 15115 21 21 
2a30 0 0 15a30 31 l1 
2a45 3 3 15a45 35 35 
3a00 1 1 4 16100 20 20 114 
3a15 0 0 16a15 14 14 
3a30 0 0 Ua30 12 12 
3a45 1 1 16145 11 11 
4a00 0 0 1 17&00 23 23 67 
4&15 0 0 17&15 14 14 
4a30 0 0 17&30 12 12 
4a45 0 0 17&45 23 23 
5a00 1 1 1 11a00 20 20 69 
5&15 1 1 11a15 30 30 
5a30 3 3 11130 13 13 
5a45 3 3 11145 24 24 
6a00 0 0 7 19100 12 12 79 
6a15 5 5 lta15 16 16 
6a30 2 2 lta30 11 11 
6a45 7 7 1ta45 1t 1t 
7a00 3 3 17 20&00 12 12 58 
7&15 I 8 20115 13 13 
7&30 I I 20130 4 4 
7&45 ' ' 20145 ' ' laOO 5 5 30 21100 7 7 33 
la15 20 20 21a15 1 1 
la30 27 27 21130 2 2 
la45 25 25 21145 I I 
taOO 26 26 ,. 22100 6 6 17 
tall 32 32 22115. I I 
ta30 27 27 22a30 .I I 
ta45 35 35 22&45 0 0 

10&00 37 37 131 23100 5 5 21 
10&15 35 35 23a15 0 0 
10a30 21 21 23130 3 3 
10&45 JO 30 23145 4 4 
11a00 11 11 104 24100 4 4 11 
11a15 37 37 
lla30 36 36 ------~---------------lla45 31 31 24 k 
\2a00 36 36 140 T~al 1364 1364 

2a15 22 22 
.l2t30 31 38 
12a45 u 41 
UaOO 33 33 134 



. I 
Ot-o2•1992 LOS ALMOS CIOOWTY - TRAFPIC DOIIIDIJIG 

DArriC COUXTS - DIAHCIIID I TJUJUT! 

COOI'I I - LOS ALA.MOS 
I Ift ID • DIAM'l'1UN. 'lT1' 

; '1WIRL 1• WIST I IAS'l' IOOHD 
'- ADll I~ • •. TALLIY 

24 Bou~ ltart Date 

8uftday lept.-be~ 27, 1992 

Pe~iocl •••t 80\1~ 
8DU •a•t Total Total 

-~---~----------------------0111 11 11 
0130 16 16 
0141 0 0 
1100 2 2 29 
1111 0 0 
1130 2 2 
1145 0 0 
2100 1 1 3 
2111 0 0 
2130 0 0 
2145 0 0 
3100 0 0 0 
3115 0 0 
3130 0 0 
3141 1 1 
4100 0 0 1 
4115 0 0 
1130 1 1 
4145 2 2 
1100 0 0 3 
5115 0 0 
5a30 0 0 
5145 0 0 
6100 0 0 0 
6111 3 l 
6130 2 2 
6145 7 7 
1100 6 ' 11 
1111 10 10 
1a30 9 9 
1145 11 11 
1100 11 11 41 
1111 15 15 
la30 12 12 
1141 13 13 
9100 15 15 51 
9111 11 11 
9130 23 23 
9141 I • 10100 24 24 13 

10115 13 13 
10130 25 25 
10141 21 21 
11100 29 29 95 
11111 20 20 
11130 11 11 
11141 11 17 
12100 26 26 14 

1115 33 33 
.. 2a30 34 34 
12145 41 41 
13100 21 21 136 

JOOft - T1U.I1'T DIUVI 
LOCATION • RS'l' OP DUJIDaD IIOIIAL IR lfiSTDJt AJtZA 

Daily P~intout of 2 Cb&nDel Data 

Pe~iod ... t Bou~ 

ancle •a•t Total Total 

----------------------------13115 29 2t 
13130 29 29 
13145 25 25 
U100 44 44 127 
U11S 19 19 
U130 32 32 
U145 27 27 
15100 11 11 96 
15115 15 15 
15130 23 23 
15145 30 30 
11100 29 29 97 
11115 44 44 
16130 36 36 
11145 29 29 
17100 41 41 150 
11115 22 22 
11130 21 27 
11145 41 41 
11100 50 50 140 
11115 44 44 
11130 l1 31 
11141 34 34 
19100 44 44 153 
19115 31 36 
19130 24 24 
19141 14 14 
20100 24 24 91 
20115 30 30 
20130 7 7 
20141 16 11 
21100 11 11 71 
21115 19 19 
21130 20 20 
21145 1 1 
22100 • I 54 
22111 I I 
22130 5 5 
22141 4 4 
23100 2 2 19 
23111 3 l 
23130 I 5 
23141 0 0 
24100 l 3 11 

---· ···--------~-----24 ~ 
Total 1544 1544 



LOS ALAMOS 0001n"f - nAI'fiC DGinD.IRC 
TPJtiFI C OOOMTS - D L\MOim I ftl.ITY 

CIOQII U - LOS ALAMOS 
Sift ID - DIMTJUnf.TXT 

'.I.M1dL 1• WIST I lAST 10010 
. .ADJI I! • II • TALI.ar 

24 Bou~ ltart Date 

Jlonday Sept.-be~ 21, 1992 

Pe~iod •••t BOUI" 
Knde •a•t Total Total 

----------------------------011S ·3 3 
0130 1 1 
0145 0 0 
l100 0 0 
1111 1 1 
1130 2 2 
1145 0 0 
2100 .. .. 7 
2111 0 0 
2130 0 0 
2141 0 0 
l100 0 0 0 
l1ll 0 0 
lalO 0 0 
la41 0 0 
4a00 0 0 0 
4a15 0 0 
la30 0 0 
4a45 2 2 
I100 1 1 3 
5115 2 2 
5130 1 1 
5145 5 5 
6100 2 2 10 
6a15 6 6 
6a30 1 1 
6a45 4 4 
7100 17 17 21 
7115 25 25 
7a30 3t 39 
7145 37 37 
laOO 66 66 167 
la15 43 43 
la30 u 41 
la45 35 35 
taOO 32 32 111 
tall 20 20 
ta30 36 36 
ta45 29 29 

10a00 29 29 114 
10a15 39 39 
10a30 35 31 
10a45 43 43 
11a00 33 33 150 
11a15 53 53 
11a30 32 32 
11a45 .., 47 
'2a00 65 65 1t7 

2115 51 51 
12a30 54 54 
12&45 58 51 
llaOO 43 43 213 

JtOOTZ • TRIIIIT! DltiW 
LOCATIOII - WIST 01' DIA.tlem) IICIIAL IR WIITDJI ARU 

Daily P~intout ot 2 Cb&BDel Data 

Pe~iod Weet lkNr ••• •aet Total Total 

--~-------------~---------13115 60 60 
13130 34 34 
13145 40 40 
14100 31 31 165 
14115 45 45 
14130 37 37 
14145 47 47 
1S100 37 37 166 
11111 49 " 15130 37 37 
15141 51 51 
16100 64 64 201 
16a11 54 54 
l61lO 63 63 
16145 63 63 
17100 tO tO 270 
17a15 13 13 
17a30 67 67 
17a45 76 76 
li100 60 60 286 
11a15 61 61 
11130 54 54 
11a45 57 57 
19100 45 45 217 
19115 37 37 
1ta30 46 46 
19a45 24 24 
20a00 14 14 121 
20a15 21 21 
20al0 33 33 
20a45 21 21 
21a00 16 16 lOS 
21a15 17 17 
21a30 22 22 
21a41 13 13 
22a00 7 7 59 
22a11 10 10 
22a30 I I 
22a45 ' ' 23a00 6 6 ll 
23a15 2 2 
23a30 I I 
23a45 5 5 
24a00 2 2 u 

----------------~------24 k 
Total 2611 2611 



., 
09-02-1992 LOS ALAMOS COtnrn' - TRAI'FIC DGIRDIIIQ 

TJtAPFIC comn'S - DIAHOlft) A ftl•In 

CX)OHT'Y - LOS ALAMOS 
Sift ID • DIAM'l'JUIW.TIT 
""!M!MU. 1• WIST A lAST IOOJID 

· .. ADJI IY - R. TALLU 

24 Bou~ Start Date 

Tueaday Sept-.De~ 29, 1992 

··~iod •••t BOU&' 
Knda laat Total Total 

-------------------------~-Oa15 0 0 
Oa30 0 0 
Oa4S 0 0 
1100 0 0 0 
1115 2 2 
1a30 0 0 
1a4S 1 1 
2a00 0 0 3 
2a15 0 0 
2a30 0 0 
2a41 0 0 
3a00 0 0 0 
3a11 0 0 
3a30 0 0 
3a41 0 0 
4a00 0 0 0 
4a11 0 0 
h30 0 0 
4a45 0 0 
SaOO 4 4 4 
5a15 3 3 
5a30 1 1 
5a45 1 1 
6a00 6 6 11 
I all 6 6 
la30 6 6 
6a41 9 9 
7a00 20 20 41 
7a1S 24 24 
7a30 41 41 
7a4S 36 36 
1100 40 40 141 
1111 52 52 
1130 30 30 
la45 30 30 
t100 26 21 lll 
9a15 27 27 
9a30 20 20 
9a45 34 34 

10100 41 41 122 
10115 l1 31 
10130 26 26 
10145 ll 33 
11100 57 57 147 
11115 34 34 
11130 34 34 
11145 42 42 
12a00 51 51 161 

'2&15 57 57 
.. 2a30 32 32 
12a45 36 36 
13a00 44 44 169 

ROO'TZ - 11URITY DlliW 
LOCATIOII - WIST OF DIAMOIID IICIIAL Ill WISTDJI MD 

Daily P~intout of 2 Channel Data 

Pezoiod .. at Bou~ 
lnda Ia at Total Total 

~ ----------------------------1la1S 36 36 
13130 22 22 
13141 21 21 
14100 23 23 102 
Ua1S 32 32 
14a30 26 26 
14a4S 20 20 
1Sa00 29 29 107 
11111 27 27 
11a30 21 21 
11141 41 41 
11100 32 32 128 
11111 40 40 
11a30 21 21 
16141 43 43 
17a00 31 35 1U 
17&11 44 44 
17a30 56 56 
17a41 34 34 
11100 l7 37 171 
11a15 39 39 
11130 30 30 
11141 31 31 
19100 46 46 l46 
19111 24 24 
19a30 21 26 
1ti4S 31 31 
20100 24 24 105 
20111 20 20 
20a30 20 20 
20141 1l 1l 
21100 17 17 70 
21115 ' ' 21130 14 14 
21141 3 3 
22100 14 14 40 
22115 I I 
22130 4 4 
22145 4 4 
23100 2 2 11 
23a15 1 1 
23130 4 4 
23a41 2 2 
24100 1 1 8 

--------···-------~------24 k 
'l'otal 1911 1915 



.. 09-02-1992 LOS ALAMOS COOlfTT - TJtA.n'IC DOIJIDJUIIO 
nAFPIC COOJITS - DUMOin) I 'l'Jti.Ift 

COO'lft'Y - LOS ALAMOS 
81ft ID - D IAMTMW. trr 

, ""''AlfNa. 1- WBS'l' I IU'f IOCliD 
~ .~ IY - 11. TALLIY 

24 Bour Start Date 

wedneaday September 30, 1992 

Period We•t Bour 
•nc~e •a•t Total 'l'otal 

--------------------------~ Oa15 1 1 
Oa30 1 1 
Oa45 0 0 
1a00 0 0 2 
la15 0 0 
1a30 0 0 
1a45 0 0 
2a00 0 0 0 
2a15 1 1 
2&30 0 0 
2a45 0 0 
3&00 0 0 1 
3&15 0 0 
3a30 0 0 
3&45 0 0 
4100 0 0 0 
4&15 0 0 
ta30 0 0 
.&a45 1 1 
5a00 0 0 1 
5a15 1 1 
5a30 0 0 
5&45 1 1 
laOO 4 4 6 
6115 9 ' la30 4 4 
6&45 5 5 
7&00 10 10 21 
7a15 15 15 
7a30 17 17 
7&45 32 32 
laOO 49 49 113 
1111 29 2t 
1&30 32 32 
la45 22 22 
taOO 22 22 105 
tall 21 21 
tr30 16 16 
ta45 15 15 

10&00 30 30 12 
10a15 31 31 
10a30 26 26 
10a45 21 21 
11&00 29 21 107 
11&15 32 32 
11a30 33 33 
11a45 35 35 
12a00 31 31 131 

1a15 34 34 
• .la30 30 30 
12&45 31 31 
13&00 35 35 130 

aoC"n - 'l'KIIII'lT DRift 
LOCATIOII - UIT OP DIJUICRD IIODL Ill WI.S'1'nle ADA 

Daily Printout of 2 ChaaDe1 Data 

Period wen &our 
•nc~e •an 'l'otal 'l'otal 

----------------------------UalS u u 
Ua30 21 21 
Ua45 24 24 
14a00 30 30 116 
14a15 2t 29 
14a30 33 33 
14a45 40 40 
15a00 .. u 147 
15&15 20 20 
15&30 32 32 
15&45 32 32 
11&00 21 21 112 
16&15 29 29 
16&30 32 32 
11&45 31 36 
17&00 42 42 139 
17&15 31 39 
17&30 37 37 
17&45 45 u 
11&00 33 33 154 
11&15 36 31 
11&30 33 33 
11&45 37 37 
1taoo 32 32 131 
1ta15 25 25 
19&30 21 21 
1ta41 12 12 
20&00 12 12 70 
20a15 11 11 
20a30 11 11 
20&41 12 12 
21100 10 10 51 
21115 13 13 
21&30 ' ' 21&45 7 7 
22&00 7 7 36 
22a15 11 11 
22r30 6 6 
22&45 5 5 
23a00 3 3 25 
23a15 1 1 
23&30 0 0 
23a45 2 2 
24&00 5 5 I 

-------··--····-----------24 k 
'l'otal 1711 1716 



, ot-o2-1992 

OJUN I I - LOS A.U.JIOS 

LOS ALAMOS cotnrn' - TUniC DOIOIJUIIG 
TRAFFIC COtnn'l - DL\HCIQ) 5 'l'JUNI'l'r 

ROUTS - TRINI'l"Y o•zw 
.· liD ID - DIAHTJUIV. 'lT1' LOCATION - WIST OP DIAMOIID IICIQL U Wll'l"IM MD 

. "'"3UUIU. 1• WIST I U.ST IOOliD l AK8I IY • a. TALLIT 

24 sour Start Date 

'fburaday OCtober 1, 1992 

Period •••t Bour 
bela Ia at Total 1'otal 
~--------------------~~ Oa15 0 0 
Oa30 2 2 
OatS 0 0 
1a00 0 0 2 
1115 1 1 
1a30 1 1 
1a45 1 1 
2a00 0 0 3 
2115 0 0 
2130 0 0 
2145 0 0 
laOO 0 0 0 
la15 0 0 
lalO 0 0 
3145 0 0 
4a00 1 1 1 
4115 0 0 
4130 0 0 
4a45 3 3 
SaOO 0 0 l 
5115 2 2 
lalO 0 0 
5a45 2 2 
6a00 2 2 6 
6al5 6 6 
6a30 5 5 
6a45 3 3 
7100 9 9 23 
7a15 19 19 
7130 19 19 
7145 26 26 
1100 44 44 101 
IllS 31 31 
la30 24 24 
1141 21 21 
1100 31 31 114 
9115 29 21 
9a30 24 24 
9141 26 26 

10100 19 19 91 
10111 22 22 
10130 1l 1l 
1014'1 25 25 
11100 11 11 71 
11111 24 24 
ll1lO 24 24 
11145 31 31 
12a00 44 44 123 
"2115 35 35 
~130 25 25 

12145 35 35 
13&00 44 44 139 

Daily Printout of 2 Channel Data 

.. riod .. at Bour 
•ftd• Ia at Total Total 

------~--------------------1la15 26 26 
1la30 39 39 
1la45 21 21 
UaOO 21 21 1U 
Ua15 21 21 
14a30 24 24 
Ua45 26 26 
15a00 36 36 107 
15a15 35 35 
15a30 21 21 
1Sa45 32 32 
16a00 34 34 129 
16115 32 32 
16130 39 39 
16a45 32 32 
17a00 42 42 145 
17115 46 46 
17130 46 46 
17a45 41 41 
11100 43 43 176 
lla15 32 32 
11a30 ll 33 
11145 31 31 
19aoo 31 31 134 
19a15 32 32 
19a30 35 35 
19141 17 17 
20a00 17 17 101 
20111 16 16 
20130 11 19 
20141 11 11 
21100 11 11 57 
21111 11 11 
21130 24 24 
21141 11 11 
22100 I I 59 
22111 11 15 
22130 7 7 
22141 1 1 
23100 1 1 24 
23111 4 • 23130 1 1 
23141 2 2 
24100 2 2 9 

---- ----------····----~ 24 k 
'l'ota1 1713 1753 



09-02-1992 LOS ALAMOS CCXIIU - 'nARIC DGIUDIIO 
TRUFIC c::omrrs - DIAHOID II ftiRI'l't 

comllr! -LOS AU.MOI ROO"l'Z - ftlRI'l'!' DltiW 
ID ID - DIAM'l'JUU. Trr LOCATIOR - lAST OF DIAIIOBD I IQBAL !IDA HOSPITAL DT. 

.'IIANMD. 1- lAST BOUIID C!IANNKL 2- WIST BOUWD 
TAXER IY - B. TALLEY 

2t •~ Start Date Daily Printout of 2 Cb&Anel Data 

* tlor n ~"- •"'' r ,,.~ ... .,, - ~,..,.tC.. t\,Ut.,-.&lflo)C. Saturday ep 6, 1 

Period •a•t Weet Jlour .. riod .... • •• Bour 
.u. Bound lound Total Total KDcla load lound total Total 

------------------------------~-- -----------------------------------0111 19 2t u 13a15 105 115 220 
0130 12 ' 21 13a30 10t 109 213 
OatS I ' 17 13at5 125 121 253 
1100 6 12 11 '' 1tl00 105 110 215 901 
1a15 7 5 12 1ta15 117 lOt 2U 
1a30 6 3 ' 1tl30 101 111 219 
1at5 t 10 1t 1tat5 122 " 221 
2a00 10 t 1t tt 15100 103 101 20t 865 
2115 7 1 I 15115 11 112 193 
2a30 2 3 5 15130 It 111 195 
2at5 2 1 3 151t5 11t 67 181 
3a00 2 3 5 21 16100 121 II 214 783 
3a1S 1 1. 2 16115 " 75 172 
3a30 t 0 t 11130 '' 96 195 
3at5 1 5 6 11145 15 120 205 
taOO 5 7 12 2t 17a00 " lOt 201 773 
tall 1 2 3 17115 It 17 171 
ta30 3 1 t 17130 11 It 165 
tatS 2 2 t 17at5 85 17 172 
5a00 t 13 17 21 11100 62 73 135 6U 
5a15 t 3 7 11115 91 76 167 
5a30 6 7 13 11130 II 77 165 
5at5 10 ' 19 11atl 10 51 131 
6a00 11 6 17 56 19a00 71 50 121 591 
6a15 ' 7 16 19115 76 .. 140 
6a30 15 12 27 11130 66 73 139 
6at5 17 25 t2 ll1tl II 53 142 
1a00 33 37 70 155 20100 52 67 119 540 
7a15 36 21 51 20115 54 " 120 
7a30 tt 34 71 20130 37 ., 86 
7at5 tl 27 6a 201tl 31 63 99 
laOO 61 21 97 300 21100 2t u 67 372 
I all 73 lt 112 21115 50 t2 92 
la30 61 37 91 21130 24 41 72 
latl 92 56 ltl 21141 31 t5 u 
laOO 92 52 144 502 22100 17 tl 65 lll 
tall 124 53 177 22111 11 ., 65 
la30 92 74 166 22130 11 31 50 
1145 91 65 163 221t5 25 t2 67 

10100 116 71 195 701 23100 21 51 72 25t 
10111 127 10 207 23111 22 37 59 
10130 147 10 227 23130 11 21 31 
10atl 121 103 224 23141 11 17 31 
11a00 161 19 234 112 24100 21 20 u 172 
11115 121 II 214 
11a30 161 99 260 ------·· .. _______________ ..._.. ..... 
11at5 133 120 253 24 k 
\2a00 166 113 251 966 Total 5133 5230 1106l 
2a15 157 123 210 
~2&30 135 ltl 271 
12&45 121 122 251 
13a00 133 114 267 1056 



09·02•1992 LOS AU..MOS OOmrrY • TUniC DCIJIDJti.O 
TRAFfiC COOMTS • DIAHOND I ftiRI'l'! 

ooaa n - x.os AU.JI)I 
, tft ID • DIAMTU'I.'l'ft 
. ~ 1• lAST IOUhD 
'l'ADII ft • a. 'l'ALLIY 

24 Bou~ ltazt Date 

Iunday Sept...,.~ 27, 1992 

Pe~iod •a•t •••t 
•nda lound lound Total 

Bou~ 
'l'otal 

-------------------------------~ 0115 32 11 50 
0130 1l 20 33 
0145 15 11 26 
1100 10 7 17 121 
1115 10 7 17 
1130 10 2 12 
1145 4 7 11 
2100 1 9 10 50 
2115 3 4 7 
2a30 4 2 6 
2145 2 4 6 
3100 5 6 11 30 
3115 3 1 4 
3130 4 2 6 
3145 2 4 6 
4100 2 5 7 23 
h15 3 4 7 
4130 3 2 5 
4a45 2 4 I 
5r00 4 9 13 31 
5115 1 4 5 
5130 6 4 10 
5145 5 I 11 
6100 4 I 12 31 
1115 11 2 13 
1130 12 7 19 
6a41 19 • 27 
1100 14 12 26 15 
7a11 19 10 29 
7a30 21 21 51 
7145 30 1l 4l 
laOO 29 11 4a 171 
1115 39 27 66 
1130 55 34 19 
la45 45 31 ll 
taoo 91 47 13a 371 
tall 71 44 115 
talO 71 31 109 
9145 47 44 91 

10100 •• 57 145 460 
10111 70 54 124 
10130 53 50 10l 
10a45 61 51 122 
llaOO 71 45 111 465 
11all 73 59 132 
11a30 90 57 147 
"1145 91 74 165 

laOO 103 67 170 614 
12111 87 M 151 
12r30 115 93 208 
12145 102 94 196 

JtOOft - ftiRift DRIW 
LOCA'l'IOif • lAST OP DIMCIID IICRAL nAJl BOSPI'l'Al. 11ft • 
C2WIHZL 2• WIST IOUliD 

Daily P~intout of 2 Channel Data 

Pe~lod •a• Veet sou~ 

•nda lound Bound Total Total 

-----~-------------------------13100 91 100 191 746 
13115 13 ... 167 
13130 17 .. 171 
13145 91 71 176 
UaOO 109 72 181 695 
14115 17 106 193 
14130 92 89 181 
14145 12 77 159 
15100 91 12 173 706 
15115 65 94 159 
15a30 17 59 146 
15145 60 " 139 
16100 11 19 170 6l4 
16115 77 10 157 
16al0 12 71 153 
16141 63 " 132 
11100 71 72 150 592 
17115 14 77 161 
17130 60 71 1Jl 
17145 71 66 144 
11100 11 12 163 599 
11115 II " 155 
11130 75 75 150 
11141 56 64 120 
19100 57 11 138 563 
19a15 61 56 124 
1ta30 44 13 107 
19a41 51 39 97 
20100 41 67 108 436 
20115 29 61 97 
20130 27 21 55 
20141 26 13 89 
21100 27 1l 40 281 
21111 26 40 66 
21130 ' 21 30 
21a45 20 17 37 
22100 10 22 32 165 
22111 11 21 47 
22130 12 1l 25 
22a45 10 27 37 
23100 11 12 21 137 
23111 • 15 19 
23a30 7 15 22 
23a45 5 5 10 
24100 11 • 19 70 

• .,_~• a -----------------------24 k 
T~al 4199 3179 8071 



•. 

IDa ALJ.MOI C:OUW'l'Y - TUniC IIIOIDDIJG 
TltArPIC COOift'l - DIMOIID I TJU•Ift 

CXIONU - LOS AUJa 
\ tft ID - DIAaft'JtQ.ft'f 
~ 1• Dl~ IOUND 
~ADII U • •. TALLU 

24 Bou~ Start Date 

Jloaday Sept.-bel' 21, 1992 

.. ~iocl •a•t •••t: 
anc:ta Bound Bound Total 

~ 
Total 

------------------------------~ Oa15 5 4 t 
Oa30 7 7 14 
Oa41 4 6 10 
1a00 3 2 5 31 
1a15 7 1 I 
1a30 1 1 2 
1a45 2 4 I 
2a00 3 3 6 22 
2a15 2 5 7 
2a30 1 0 1 
2a41 3 3 I 
3a00 0 0 0 14 
3a15 3 1 4 
3a30 3 3 I 
3a45 2 1 3 
4a00 2 3 5 11 
4a15 7 1 I 
4a30 2 3 5 
4a45 2 7 9 
5a00 3 12 15 37 
5a11 3 2 5 
5a30 9 2 11 
5a45 13 9 22 
laOO 16 12 21 66 
6a15 11 lt 37 
la30 22 lt 41 
la45 34 51 t2 
7a00 6t 121 1tl 366 
7a15 tO 130 220 
7a30 114 112 211 
7a45 127 226 353 
1100 17t 246 42l 1212 
la11 111 20t 371 
l1lO 141 141 21t 
la45 132 141 27t 
taOO 162 121 211 1234 
tall 153 141 302 
ta30 141 120 211 
ta45 136 114 210 

10100 141 115 260 1013 
10115 151 141 303 
10130 133 101 241 
10a45 134 111 252 
11100 1St 102 211 1011 
11115 116 150 321 
11a30 17t 134 313 
\la41 32t 151 411 
2a00 316 lit 505 1630 

12a15 381 220 601 
12a30 2ll 265 503 
12a45 190 211 471 

ROO'm - TltiRift DUV. 
t.Oea~IOII - IUT OP DIAIICIIID IIGDL JIDil BOIPITAL D'f. 
c:BUldL 2- ftl~ 10G11D 

Daily P~intout of 2 Cb&anel Data 

.. ~iocl •a•t: Wen ·~ anc:ta louad louDd Total Total 

-----------~----------------------UaOO 203 375 571 2160 
Ua15 204 2tl 502 
Ua30 160 251 U6 
Ua41 111 171 344 
14a00 154 17t 333 1595 
14a15 110 110 320 
14a30 14t 153 302 
14a45 110 llt 299 
1Sa00 147 200 347 1261 
11111 114 151 342 
11130 1t5 111 313 
1Sa41 221 121 355 
11a00 21t 112 431 1441 
11115 3t1 151 546 
11130 2tt 151 457 
11a41 301 111 495 
17a00 212 113 435 19ll 
17115 336 244 580 
17a30 327 234 561 
17a45 275 176 451 
11100 211 172 389 1981 
11115 155 170 325 
11130 113 137 250 
11141 123 tS 211 
1t100 11t 76 195 981 
1ta11 110 75 185 
11130 to t3 183 
1tl41 It 6t lll 
20100 45 '' 111 617 
20111 63 13 126 
20130 54 It 113 
20141 4t. 45 94 
21100 44 " II 421 
21111 47 32 79 
21130 34 47 11 
21141 23 21 50 
22100 25 31 6l 273 
22111 11 25 u 
22130 15 3t 54 
22141 14 22 36 
23100 12 15 27 160 
23111 1t 21 45 
23130 11 11 34 
23141 21 1 33 
24100 11 12 30 142 

-····-·---------~-------------24 k' 
'l'Otal 10450 tlll 19806 
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09-o2-1992 ~8 ALAMOI COOIIrY • nARIC PCIIIUltiJIG 
'nUFIC COOJI'l'l • DIAMOIID & nr•rn 

CDUIIi i • tol ALNt08 
( tft ID • DwmuG.'l'U 

...DliDL 1• IAI'l' IOUIID 
1'ADII U • •. 'l'ALLU 

24 &ouzo ltut Data 

'l'ua.Uy lepte.bazo 29, 1992 

~iod lad Wen ••• lound louncl Total ·~ 'l'ot&l 

~--------------------------------Oa15 16 9 25 
Oa30 6 '7 13 
0145 4 2 6 
1a00 3 6 9 53 
1a15 3 5 I 
lalO 2 2 4 
1145 l 5 8 
2a00 1 6 '7 2'7 
2115 7 1 I 
2al0 0 2 2 
2a45 1 2 l 
l100 2 1 3 16 
lall 2 2 4 
3a30 l 0 3 
la45 2 1 3 
4a00 6 4 10 20 
tall 2 7 9 
4a30 4 2 6 
4a41 3 6 9 
5a00 l 12 15 3t 
Sall 7 3 10 
5a30 4 7 11 
5145 ' '7 16 
6100 17 10 2'7 64 
6a15 11 23 41 
6a30 21 11 lt 
la45 44 '72 111 
'7a00 68 13t 20'7 403 
'7a11 tl 145 231 
'7a30 133 190 323 
'7a45 13'7 205 342 
laOO 151 2M 426 1327 
I all 157 211 412 
lalO 165 112 327 
la45 133 116 219 
9a00 171 133 301 1336 
tall 123 123 241 
talO 151 124 212 
ta45 131 133 214 

10a00 152 12t 211 10'73 
10a15 131 123 254 
10a30 us 124 211 
10a45 150 134 214 
11a00 156 151 30'7 1114 
11a15 191 134 330 
11al0 199 14t 341 
\la45 316 1'71 41'7 
2a00 331 194 532 16t'7 

J.2a15 368 196 564 
12a30 201 250 451 
12a45 192 301 4tl 

100ft - nr•rn oan. 
LOCA'l'IOII • D.l'l' OP DIAIIOIID IIGIIAL 1laM BOIPI'l'AL D"l'. 
c:JWfRL 2- Wll'l' ~ 

Daily Pzointout of 2 Cb&DDal Data 

Paz-loci I an wan BeNZ' 
lnda louncl lou ad 'l'otal 'l'otal 

---------------------------------~ 13100 20'7 341 553 2068 
13111 111 261 449 
13130 150 262 412 
13141 153 215 361 
U100 162 159 321 1550 
U1ll 132 164 296 
U1lO 13t 141 280 
Ua45 lit 169 358 
15100 191 119 385 1319 
15111 164 150 314 
15130 11'7 151 l25 
15a45 234 135 369 
16100 211 161 U9 145'7 
16a11 390 15'7 541 
16a30 305 17'7 412 
16a41 212 15'7 439 
1'7100 261 111 Ul 1919 
17111 301 20'7 513 
1'7a30 312 2U 557 
1'7141 212 210 492 
11100 191 15'7 355 1917 
11111 171 15'7 332 
11a30 lit 124 313 
11141 13'7 102 239 
19100 154 9J 247 1131 
19a11 lOt 101 210 
1t1lO 112 71 113 
1ta41 104 91 199 
20100 61 70 136 721 
20a11 61 '71 lU 
20a30 51 51 116 
20a41 53 53 101 
21100 41 12 110 474 
21a11 42 61 107 
21130 2'7 II 13 
21a41 34 30 64 
22100 1'7 37 54 308 
22a11 21 2'7 53 
22a30 20 42 62 
22a41 14 11 30 
23100 12 22 34 179 
23a11 12 7 19 
2la30 lt 11 37 
23a41 11 11 29 
24100 14 15 29 114 

-----------···------------------~ 24 k 
t'otal 10601 9732 20333 



09•02•1992 LOI ALAMOS COtnrrr • nAPPIC IMCIRDIJIC 
'Z'MniC COtnn'l • DUHORD I ftlii'n 

• ~ COOifl • I.OS N.MOI 

( 
"tft ID • DIAM'l'JUd.tTr 
Ana. 1• Dl'1' IOUID 
~UD ft • I. 1'ALLft 

.24 11otu ltut Date 

Wec~De•day leptember 30, 1992 

,.riocl la•t ... t 
lnd• Bound lou Ad ~otal 

sour 
Total 

--------~~----------------------~ Oa1S 7 3 10 
OalO 10 10 20 
OatS 2 9 11 
1100 2 7 9 50 
1a1S 3 6 9 
1a30 0 2 2 
1a4S 3 2 5 
2a00 2 0 2 11 
2a15 4 3 7 
2a30 3 1 4 
2a4S 0 0 0 
laOO 0 2 2 13 
la15 3 1 • lalO 3 0 3 
3a45 0 0 0 
4a00 • 2 6 13 
111S 3 3 6 
4a30 • 3 7 
4a45 2 5 7 
S100 3 7 10 30 
5a15 • 9 13 
5a30 7 7 14 
5a45 • 9 17 
6a00 17 15 32 76 
la15 20 21 41 
6130 22 27 41 
6a4S 49 61 110 
7100 67 134 201 401 
7a11 77 142 211 
7a30 101 186 217 
7a41 134 221 311 
laOO 112 263 441 130. 
1111 161 201 370 
1130 173 161 331 
la4S 131 132 271 
9a00 152 141 213 1272 
tall us 123 251 
la30 140 121 261 
ta4S 141 110 251 

10100 131 134 261 1047 
10111 151 136 217 
10a30 131 113 251 
1014S 124 143 217 
11100 147 122 211 1074 
11111 171 1S2 323 
11a30 221 130 351 
11a4S 314 161 413 

'hOO 356 216 572 1721 
.2a1S 412 197 601 
12a30 221 257 482 
12a45 188 283 471 

N)O'ft • TJtiii'n DRIW 
LOCA1'IOII • IAS1' or DIAMOIID IIGKAL ftU BOIPITU. D'f. 
CIWIDL 2• WKIT lOUD 

Daily Printout of 2 Cb&nftel Data 

hriocl Ia at ... t BeNZ' 
lAd• IOuAd louAd Total Total 
---~~-------~------------------13100 206 357 su 2125 
13&15 221 34S 566 
13&30 181 253 441 
13a4S 151 207 366 
14100 170 151 328 1701 
14a1S 162 162 324 
14130 171 175 346 
14a4S 163 195 358 
15100 178 161 347 1375 
15a1S 116 146 332 
1Sa30 113 134 317 
1Sa41 244 141 392 
11a00 255 165 420 1461 
16a11 370 164 534 
11a30 323 145 468 
16a4S 323 178 501 
17100 265 176 Ul 1944 
1711S 31S 245 560 
17130 296 279 575 
1714S 250 211 461 
11100 171 139 318 1914 
11a11 183 141 332 
18a30 132 102 234 
11a4S 141 112 260 
11100 151 127 285 1111 
1ta1S 125 83 208 
1ta30 70 103 173 
11141 61 71 140 
20a00 61 67 136 657 
20111 16 76 142 
20130 44 62 106 
20141 61 63 131 
21100 .. 60 104 483 
21a1S 41 47 81 
21a30 27 67 94 
21141 32 36 61 
22100 16 53 " 319 
22a1S 16 41 57 
22a30 2S 17 42 
22atl 11 32 51 
23100 13 17 30 180 
2la11 I 23 l1 
23130 14 12 26 
23141 12 • 20 
24100 11 7 22 99 

-------------------------------~ 24 k 
Total 10594 tl04 20391 



09•02-1992 LOS ALAMOS C001fT'Y • TR.VliC IHCIKURIG 
TAAJ'liC eotnn'S - DIAMOIID & T1UXI'l'r 

• : CIOUlft"f - tol AIMOS 
. tn ID • DI.AK'l'ln. 'l'X'f 

\. JUDL 1• IAS'f I01:JltD 
'rADII lr • I. 'l'ALLU 

24 Rou~ ltart Date 

ft1aeday October 1, 1992 

Pe~1od Ia~ •••t 
bcle lowlcl Bound Total 

Bou~ 
'fot:al 

~-~------------~------------------0111 7 12 11 
0130 6 4 10 
0141 2 2 4 
1100 5 4 I 42 
1115 l 1 4 
1130 2 1 l 
1145 2 0 2 
2a00 0 1 1 10 
2115 1 2 3 
2130 4 1 5 
2a41 1 2 l 
3100 2 3 I 16 
3111 1 0 1 
3130 3 0 3 
3a41 1 0 1 
4a00 4 7 11 16 
h11 3 4 7 
4130 3 1 4 
4141 1 7 8 
5a00 2 3 5 24 
Sa15 7 5 12 
Sa30 2 I 10 
Sa45 11 4 15 
6a00 15 I 23 60 
la15 16 21 41 
6a30 11 11 30 
1141 46 54 100 
7100 71 153 232 407 
7115 16 121 221 
7130 120 196 311 
7141 134 191 330 
1100 165 212 417 1.128 
1111 112 233 411 
1130 17.1 111 328 
1141 137 160 297 
1100 151 151 301 1341 
tall 139 137 271 
11.10 111 10. 228 
1141 114 121 240 

10100 142 137 279 l02.1 
10111 147 131 271 
10130 141 122 217 
10141 145 131 214 
11100 147 141 211 1117 
11111 237 147 314 
11130 111 161 lSI 
11141 311 1St 550 

1100 396 211 607 1117 
-~115 406 223 621 
12130 241 274 522 
12141 215 333 541 

ROOTI - 'l'RIXITY DaiVI 
LOCATIOX • DST OP DIAHOIID II GliAL IIDJt &Oap%'1'AI. •lft. 
CIIAIOdL 2• WIST IOURD · 

Daily Printout of 2 Ch&Anel Data 

··~1od •a~ ... t: Hour 
lnd• ~~~· lound Total 'fotal 

-----~---------------------------13a00 210 403 613 2312 
13111 111 312 523 
13130 110 291 477 
13141 114 117 311 
14100 165 167 332 1713 
14111 163 166 329 
14130 200 153 353 
14141 114 161 333 
15100 111 171 362 1377 
11115 111 114 370 
15130 1tt 1U lU 
15141 213 146 421 
16100 271 153 431 1572 
11a11 401 1St 567 
16130 320 202 52Z 
16141 324 117 511 
17100 210 163 Ul lOU 
17a15 347 237 584 
17130 210 2at 549 
17145 273 111 459 
11100 217 190 407 1999 
11111 225 ltl Ul 
11130 155 124 279 
11141 131 136 l74 
11100 121 111 2t4 1215 
1t111 113 104 211 
11130 127 II 215 
11141 74 13 157 
20100 71 13 164 753 
20111 II 11 156 
20130 41 61 117 
20a41 51 74 130 
21100 47 It 101 501 
21111 42 10 102 
21130 31 .. 100 
21a41 31 10 91 
22a00 32 42 74 367 
22111 21 53 11 
22130 19 35 54 
22141 11 36 52 
23100 14 11 25 212 
2.1111 1.1 26 39 
2.1130 1.1 10 2l 
2.1141 25 10 35 
24100 12 13 25 122 

---------------------------------24 k 
'l'ot:al 11145 10335 21480 
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PLASITE ® 

9 TECHNICAL BULLETIN 

PLASITE 7100 HI-RESISTANT PROTECTIVE COATING 

7100 

July 1984 

(Replaces March _1980) 

TYPE: A cross linked epoxy-phenolic cured with an alkaline curing agent and formulated with particular attention to wide chemical resistance 
and ease of handling. 
INTENDED USE: PLASITE 7100 is an ideal heavy maintenance coating due to its thixotropic qualities and excellent edse coverage. PLA­
SITE 7100 is similar in vehicle fommlation to PLASITE 7122 but has a different pigment ratio and lower solids. It has lower comparative gloss 
and higher build characteristics. PLASITE 7122 is generally superior for immersion service. Refer to ZONE OF CSAGE below. 

FOR INDUSTRIAL USE ONLY! 
CHEMICAL RESISTANCE: Excellent chemical resistance to a wide range of acids, alkalies. soh'ents and water solutions. Reier to CHE:\11· 
CAL RESISTANCE on Page 2. 
TEMPERATURE RESISTANCE: ~on-immersion basis is <i00°F for short periods: 250°F continuous. Continuous immersion kmperatures 
depend on particular reagent. 
SURFACE PREPARATION: Steel surfaces shall be prepared by blasting as required by 20::\E OF CS.-\GE. Reier to PRI\!ERS on Page 2. 
APPLICATION: PLASITE 7100H is fommlated for standard production spray equipment. PLASITE 71008 is fom1ulated for brush and 
roller application and should be force cured for immersion service. Refer to last page for details on APPLICATI00: PROCEDl'RE. 
COLORS: Green; Light gray: !\tedium gray; Black: White; Tile red; Clear. Special colors are available. 
FILM THICKNESS PER COAT. A 6 to 7 mil film is easily produced in one multi-pass spray coat. A 2 to <i mil film may be produced in one 
"flow on" brush coat. 
COVERAGE: 769 mil ft2/gallon ± 4o/o theoretical. For estimating purposes, 90 ft2/gallon will produce a 6 to 7 mil film (20% loss 
included). Two coats will produce a 12 to 15 mil film for immersion service. 
DRYING TIME: Surface will normallv be tack free in 2 to 3 hours at 70°F. 
CURING TIME: 5 days at 90°F to 7 days at 70°F. Refer to page 2 for force curing. 

PHYSICAL SPECIFICATIONS 
PIGMENTS: Titanium dioxide, inerts and tinting colors. • ABRASIVE RESISTANCE: 61 milligrams average lo''· 1 •" ''l\cles Taber 
SOLIDS: 60% by Weight: .tSo/o ± 2o/o by \'olume depending on color. CS-17 Wheel. 1000 Gr. Wt .. Lt. Gray Color. 
POT LIFE: Approximately 24 hours at 70°F. *SURFACE HARDNESS: Konig Pendulum Hardness oi l ~: 't'c''nds (Glass 
SHELF LIFE: 24 months at 70°F. :\laterial in stock should be turned upside Standard = 250 seconds): AST:\1 :\lethod D4366-84. 
down every 3 to 6 months. THERMAL SHOCK: unaffected in 5 cycles, -70°F to + ~(111°F 
SPRAY VISCOSITY: 16 ± 7 seconds Ford Cup #4 depending on color. GLOSS: 52.5 at 60°. 
SHIPPING WT.: Approximately 12 lbs./gallon. *NOTE: Above tests were conducted on film cured at Ei0°F. 
ELECTRICAL RESISTANCE: 3.9 x 1012 ohm-em 
Volume Resistivity. ASTM D257-66. 

VOLATILE ORGANIC COMPOUNDS CONTENT 
COATING AS SUPPLIED THINNED 10% BY VOLC~1E 
(ASTM METHOD D2369) WITH PLASITE 71 THI~\ER 

Color Lbs./Gal. Grams/Liter *Lbs./Gal. *Grai~l'- Lter 
Lt. Gray 3.58 ± 2% 429 ± 2% 3.87 ± 2% -H13 + ' -

NOTE: VOC content varies between colors. Contact PLASITE Technical Service Department for VOC of specific colors. 
• Determined theoretically by using ASTM Method test results. 

ZONE OF USAGE 
A ZONE: Includes immersion service for process, transportation and storage vessels, as well as exteriors of high temperature equipment, 
sumps, sewers, exhaust ducts, concrete bases and floors, or other surfaces subject to combinations of high temperature ar:d :~,·:r. \.~pills of 
corrosive chemicals. SSPC-SP5 blast and a film thickness of 12 to 15 mils required. 
B ZONE: Interior process areas where structural steel, floors. equipment, ducts and other surfaces are subject to attack b'- <r<•ng fumes, 
occasional spills and splashes at intermediate temperatures. SSPC-SP5 or SSPC-SP10 blast and a film thickness of 12 to 15 mi> c, c;~::r,·d. \\'ith 
surface preparation as indicated, the finish coating is considered self-priming although, if desired, a heavy duty primer rna\· h, .r;,, 'ltJ< ,ralt'd as 
part of the system. 
C ZONE: Interior and exterior area surfaces subject to fumes of fairly high concentration at ambient temperatures. He;w. : "', ':l:m dut\· 
primer over SSPC-SP6 or SSPC-SP7 blast and a total film thickness, primer and topcoat, of 7 to 10 mils required. 
D ZONE: Process plant exteriors subject to chemical atmosphere and weathering. ~tedium duty primer over SSPC-SP~ ur :.;~! 'l 'f' : ,u:face 
preparation and a total film thickness, prim~r and topcoat. of 6 to 8 mils required. 

R:4/90 
7100-1 

WISCONSIN PROTECTIVE COATINGS CORP. 
614 Elizabe:h Street 

PO. Box 8147 
Green Bay. WI 54308-8147 

414-437-6561 

Represented by: 



CHEMICAL RESISTANCE 

The following list of laboratory tests is an indication of the range of chemical resistance. These tests consist of 1" x 5" mild steel 
test panels coated to a film thickness of 12 mils. The panels are one-half immersed in the solution at temperatures of 70° to 80°F 
for a period of six months with no effect on the coating. 

ACJDS 
50o/o Sulfuric • 
50"1o Oxalic' 
30o/o Phosphoric • 
25'17o Boric' 
5U% Citric' 

*NOTE: 

ALKALIES 
50% Sodium Hydroxide 
40% Potas;;ium Hydroxide 
Calcium Hydroxide 
50% Sodium Carbonate 
Tri-Sodium Pho,;phate 

SOL\ E:\TS 
Alcohol 
bo·Propyl 
Butyl. !Jecyl 

Kero,;ene 
Iso-Propyl .-'\cerate 

:-.IISCELLA:\EOl'S 
50% Calcium Chloride 
Glycol 
Latex Rubber 
Linseed Oil 
Brine 
F en-ic Chlonde' 

Reformate 
:\aptha . 
Gasoline 
Sour Crude Oil 

Although the chemical tests indicated may show that PL\SITE 7100 is unaffected by immersion as listed. it is not meant to 
imply an express guarantee in actual service. The service is dependent upon proper application and actual operating conditions 
and it is generally recommended that users confirm adaptability of the product for a specific use by their own tests. 

PLASITE 7100 is classified as a relati\·ely thin film coating and should not be used for total and continuous immersiot, in certain 
chemicals. such as. those acids reierred to under CHE:\IICAL RESISTA~CE which ha\·e extremely high corrosion rate to mild 
steel and other substrates. l. se in such chemical exposure should be confined to fumes and spills. 

THI:-.I~ERS 

The following thinners are recommended: 
PLASITE 71 Thinner: A medium fast thinner to be used under most conditions. 
PLASITE 72 Thinner: A relatively slow thinner and must be force cured when coating is used in Zone A applications. It is 

an aid to force curing and eliminating soh·ent popping and improves tlow·out of coating. 
PLASITE 69 Thinner: Recommended for air less or conventional spray. It is a special blend of fast e\·aporating sol\'ents and 

containing no hydrocarbons. 
The amount of thinner required will vary depending on air and surface temperatures and application equipment. i\ormal applica· 
tion temperatures and conditions will require the addition of approximately 10% by volume with approximately 5% additional 
thinner added for each 5° of increased temperature. Airless spray equipment and above normal temperatures require additional 
thinning. 
It is recommended that the amount of thinner included on each order amount to approximately 201!7o of the coating ordered. 

PRIMERS 

Primers of the inhibitive type must be used when steel surfaces are not blasted to white metal and when finish coatings are below 
8 mils in thickness. 
PLASITE 7100 ANTI-CORROSIVE PRIMER described in Bulletin 7100-ACP is an epoxy-phenolic catalyzed primer of heavy 
duty type applicable for B. C, and D Zones. 
PLASITE 7102 HEAVY DUTY PRIMER described in Bulletin 7102 is an epoxy metal primer with superior bond and water 
resistance as well as chemical resistance for A. B. C and D Zones. 
These primers may be applied by either brush or spray application. 

CURING 

1. Normally polymerization and curing will take place in 5 to 7 days at 70°F. This coating should not be applied when air temper· 
ature or temperature of surface to be coated is below 50°F. Within 24 hours after coating is applied, a minimum substrate 
temperature of 70°F is required for proper polymerization. 

2. Force curing at elevated temperature does increase resistance to certain exposures; therefore, when exposure is severe, 
force curing is recommended to obtain maximum resistance. Force curing is recommended for the PLASITE 7100B (Brush 
Formulation) when used in immersion service. 

3. Below are listed a few curing schedules that may be used for time and work planning. Prior to raising the metal to the force 
curing temperature, it is necessary that an air dry time of 2 to 5 hours at temperatures from 70°F to 100°F be allowed. :\fter 
the air dry period has elapsed. the temperature should be raised approximately 30°F each 30 minutes until the desired force 
curing temperatures are reached. 

\IET\L TE\lPERATCRE CCRI0:G TI:\IE :\1ET:\L TE\lPERATCRE CCRI:\G Tl:\IE 
Of oc Of oc 
130 :}.U 18 Hours 170 7n.n 3 1/"Hnurs 
1 ~II 1)0.0 10 Hour,.: 180 8:.2.:.2 ') 1 f!rlLJr,; 

]."'ill t1:i.S 6 Hour:' 1 ~li) 8/.1 ') ]!rrw~ 

] I ~ ! i ;-; l -l 1 c Jj, >Ul'o ~'Ill l''' ') 
,ld .. ) ]'; J l 

L Final c~irl ::id\ Ll·lhl·ckt·ci hy c·~po . ..::nl! cuatccl ,;url;ll'l trr \1!1;1~ I<•r tvnrninutcs. Ii:w clis~ol\·in,L; ar;cl ur;::, J:·,:n"', • ; .. 
:il:11 <Jc,·ur:"'. thL· cur:n:; ,·em he l.,_,n..:iclerccl coJ;;p\etc. Thl· :·:lm ..:hr,ulcl rehardcn aftl"r exposurl'. 

R 10'91 
71 ~<'·2 



SURFACE PREPARATION 
STEEL 
High Temperature & Immersion Service (A & B Zones as described under ZONE OF USAGE.) 

1. All sharp edges shall be ground to produce a radius and all steel grit or slag grit (similar or equal to BLACK 
imperfections, such as, skip welds, delaminations, scabs, BEAUTY®). These abrasives shall be sharp with a hard-
slivers and slag shall be corrected prior to abrasive blast- cutting surface, properly graded, dry and of best quality. 
ing. All skip welds shall be welded solid. The media shall be of proper size to obtain the specified 

2. Degrease surface prior to sandblasting. Organic solvents, anchor pattern and shall be free of objectionable contami-
alkaline solutions, steam, hot water with detergents or nants. 
other systems that will completely remove dirt, oil, 6. The anchor pattern shall be sharp and no evidence of a pol-
grease, etc. may be used. Prebaking of old tanks is ished surface is allowed. 
required. 7. Remove all traces of grit and dust with a vacuum cleaner 

3. The surface shall be blasted to an SSPC-SPS or NACE or by brushing. Care must be taken to avoid contaminat-
No. 1 white metal surface using a Venturi blast nozzle sup- ing the surface with fingerprints or from detrimental 
plied with 80 to 100 psi. An anchor pattern or "tooth" in material on the workers' clothes. 
the metal shall correspond to approximately 20 to 25% of 8. The surface temperature shall be maintained at a mini-
the total film thickness of the coating. mum of 5° above the dew point to prevent oxidation of the 

4. Contaminated grit shall not be used for the finish work. surface. The coating shall be applied within the same day 
;:,. The blasting media used shall be a natural abrasive, or that the surface has been prepared. 

Service in Corrosive Atmospheres (B. C & D Zones as described under ZONE OF USAGE.) 

1. Degrease as described in Item 2 under A & B Zones. b. Commercial Blast Cleaning; (C Zone) SSPC-SP6 or 
2_ Remove all loose mill scale, rust scale, and old paint scale NACE No. 3. 

by one of the following methods: c. Brush-Off Blast Cleaning; (C & D Zones) SSPC-SP7 or 
a. Near White Metal Blast Cleaning: (B Zone) SSPC- NACE No. 4. 

SP10 or NACE No.2_ d. Power Tool Cleaning; (D Zone) SSPC-SP3. 

When utilized, inhibitive primer should be applied as soon as possible after surface preparation. 

D Zone application surface preparation as in above Paragraph 2(d) must result in a relatively rough surface. If the steel is new 
and this type of surface preparation does not leave a reasonably rough surface on the steel, then the heavy film system is not 
recommended. 

NOTE: The above specification numbers are from the Steel Structures Painting Council Surface Preparation Specifications, 
4400 Fifth Ave., Pittsburgh, PA 15213 and National Association of Corrosion Engineers, P.O. Box 218340, Houston, 
TX 77218. 

CONCRETE 

A ZONE: All concrete surfaces require whip blasting for immersion service. Fully cured concrete must be blasted to provide a 
hard, firm, clean and neutral surface for coating. All concrete surfaces must be filled and sealed with PLASITE 9028M 1 or PLA­
SITE 9028M2, applied in accordance with PLASITE Bulletin 9028. All surface imperfections, "bug holes", etc. must be com­
pletely repaired before application of PLASITE 7100. PLASITE 9028M1 and 9028M2 are not recommended for food service. 

B ZONE: Severity of expected service will dictate minimum concrete surface preparation. Severe service (strong fumes, spill­
age, etc.) will probably require A Zone surface preparation and PLASITE 9028M1 or PLASITE 9028M2 filling and sealing 
before application of PLASITE 7100. 

GALVANIZED SURFACE 

The surface shall be clean and grease free and properly etched with a standard solution such as GALVAPREP® 5 (as produced by 
Parker & Amchem, Madison Heights, MI, telephone 800/521-1355) or a phosphating solution. After the surface is properly 
etched, it should be thoroughly rinsed with water and thoroughly dried prior to coating application. No inhibitive primer is 
required providing the galvanized surface is continuous. 

ALUMINUM 

Surface shall be clean and grease free with a blast produced anchor pattern or "tooth" as described earlier under "STEEL". In 
addition, the blasted surface shall be given a chemical treatment such as ALODINE® 1200S as produced by Parker & Amchem, 
Madison Heights, MI or IRIDITE® 14-2 as produced by Allied-Kelite Division of the Witco Corporation, Des Plaines, IL. For 
immersion, blasting with sharp grit followed by the chemical surface treatment is required. 

NOTE: On metallic surfaces prepared only by chemical etching the total coating film thickness applied should be restricted to 
only half the film normally applied to blasted surfaces. This reduced film thickness should be considered during selec­
tion of the coating for the sen-ice and the type of surface preparation performed. 

WOOD, TRANSITE AND SE\HLAR SURFACES 

:\ormally these materials nt·<.',j no surface trcatnknt pru\·;Jccl tlw:: are free of grc:tse. oil and dirt and are dry L . ~· 
recommended that the first coat be diluted one part oi recommended PLASITE Thinner to one part of matt·:·: ! . : .. ! bru~h 
applied. 
R 10.'91 
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EQUIPMENT 
SPRAY APPLICATION 

1. All spray equipment should be thoroughly cleaned and the 
hose, in particular, should be free of old paint film and other 
contaminants. 

2. Use standard production-type spray guns:· 
GUN FLUID AIR 
DeVilbiss JGA-502 E 704 
Binks #18 66-SS 63-PB 
Graco P800 04 02 

3. When airless spray equipment is used the recommended 
liquid pressure is 1500-1800 psi with tip size from .015" to 
.021". Thinning requirements are more than for conven­
tional spray. 

BRUSH APPLICATION 

A high quality brush should be used. 

READ THIS NOTICE! 
SAFETY AND MISCELLANEOUS EQUIPMENT 

1. For tank lining work, it is recommended that the operator 
provide himself with clean coveralls and rubber 
soled shoes and observe good personal hygiene. Certain 
personnel may be sensitive to various types of resins which 
may cause dermatitis. · 

2. THE SOLVENT IN THIS COATING IS FLA~1MABLE 
fu'\TD CARE AS DE~1A.~DED BY GOOD PRACTICE, 
OSHA, STATE fu'\TD LOCAL SAFETY CODES, ETC. 
MUST BE FOLLOWED CLOSELY. Keep away from heat, 
sparks, and open flame and use necessary safety equip­
ment, such as. air mask, explosion-proof electrical equip­
ment, non-sparking tools and ladders. etc. :hoid contact 
with skin and breathing of vapor or spray mist. \Yhen work­
ing in tanks. rooms, and other enclosed space,. adequate 
ventilation must be provided. Refer to PLASITE Bulletin 
PA.-3. Keep out of the reach of children. 

l\IIXING 
The catalyst is in a separate container and measured for the coating unit supplied. Thoroughly mix the pigments. After the 
pigment and liquid is thoroughly mixed, add the measured liquid catalyst slowly and mix completely with the coating. The 
coating should stand approximately 30 minutes after the catalyst has been thoroughly mixed. 

APPLICATION PROCEDURE 
SPRAY GUN 

1. Air supply shall be uncontaminated. Adjust air pressure to 
approximately 50 lbs. at the gun and provide 5 to 10 lbs. of 
pot pressure. Adjust spray gun by first opening liquid valve 
and then adjusting air valve to give an 8" to 12" wide spray 
pattern with best possible atomization. 

2. Apply a "mist" bonding pass. 
3. Allow to dry approximately one minute but not long enough 

to allow film to completely dry. 
4. Apply crisscross multi-passes, moving gun at fairly rapid 

rate, maintaining a wet appearing film. Observe the coating 
surface and, when it appears to be flowing together, you 
will have an average 4 to 5 mils wet film. By allowing the 
solvents to flash-off for a few minutes, several more fast 
multi-passes may be applied until you have a film thickness 
of approximately 5 to 7 mils (approximately 10 to 12 wet 
mils). 

5. Overcoat time: This will vary both with temperature and 
ventilation. Probably will require from 8 to 12 hours at 

70°F for enclosed spaces. Less time required for exteriors. 
Remove all overspray by dry brushing or scraping if 
required. 

6. By repeating Steps 2 thru 4, a homogeneous film of 12 to 15 
mils is obtained. 

7. Equipment must be thoroughly cleaned immediately after 
use with PLASITE Thinner to prevent the setting of the 
coating. 

NOTE: All welds, pits and rough metal areas should be coated 
by brush prior to spray application. 

BRUSH APPLICATION 
1. Apply a very light crisscross brush coat. 
2. Allow to dry approximately 5 minutes. 
3. Apply a heavy coat using crisscross brush pattern. "Flow" 

the coating on rather than try to "Brush out". 
4. Allow to dry tack-free. 
5. Repeat Steps 3 and 4 until sufficient film thickness is 

obtained. Normally a film thickness of 2lf2 to 3 mils can be 
obtained per coat by this method. 

INSPECTION 
Degree of surface preparation shall conform to appropriate specification as outlined in Surface Preparation section. 
Film thickness of each coat and total dry film thickness of coating system shall be determined with a non-destructive magnetic 
gauge properly calibrated. 
Refer to PLASITE Bulletin PA-3 for inspection requirements. 
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METRIC COMPARISONS 
1 mil = .001" = 25.4 microns 
1 U.S. gallon = 3. 785 liters 

-------------------------------------------

1 sq. ft. x 0.0929 = sq. meters 

oc = 5 (°F- 32) 
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TECHNICAL BULLETIN 7100-ACP 

March 1984 

(Replaces Novemb~r 1980) 

PLASITE 7100-AC HEAVY DUTY PRIMER- HI-RESISTANT ANTI-CORROSIVE PRIMER 

TYPE: A cross-linked epoxy-phenolic, amine cured, combined with the proper modifying agents and Strontium Chromate 
inhibitive pigmentation. 
INTENDED USE: Primarily as a combination inhibitive and high chemical resistant metal primer. It is an established fact that 
a paint or coating system's chemical resistance is no better than the material next to the substrate. PLASITE ~o. 7100-AC 
Primer was designed to be in combination with coatings of the high chemical resistant type. 

FOR INDUSTRIAL USE ONLY! 
CHEMICAL RESISTANCE: Excellent chemical resistance to spills and fumes of a wide range of acids, alkalies and soh·ents. 
TEMPERATURE RESISTANCE: Dry temperature basis is 400°F for short periods; 350°F continuous. 
SURFACE PREPARATION: Steel surfaces may be prepared by blasting or power tools as required by ZO:\E OF lS-\G E and 
SURFACE PREPARATION on Page 2. 
APPLICATION: PLASITE 7100-AC Primer as formulated can be applied by standard production spray Lquiprnent or by 
brush and roller. Refer to Page 2 for details on application. 
COLORS: Standard primer color is l\'loss Green. 
FILM THICKNESS PER COAT: A 11/'2 to 3 mil DFT may be applied in one coat by either roller, spray or brush. A 2 mil 
minimum DFT is normally required. 
COVERAGE: 625 mil ft.2/gallon ± 4o/o (theoretical). 250 to 166 ft.2/gallon will produce the 2 to 3 mil DFT recomnll'nded for use 
under a chemical resistance top coat for Zone B applications (20o/o loss included). 333 to 250 ft.2/gallon will produce the 1.5 to 2 
mil DFT required for use under a chemical resistant top coat for Zones C and D applications (20o/o loss included L 
DRYING TIME: At 70°F the film will normally be tack free in 3 to 4 hours and may be overcoated by spray appli, at ion at this 
time. If the top coat is to be applied by brush, then it is recommended that the primer dry for at least 8 hours. 
CURING TIME: 5 days at 90°F; 7 days at 70°F. This coating should not be applied when air temperature or kmpcrature of 
surface to be coated is below 50°F. Within 24 hours after coating is applied a minimum substrate temperature of 71 l • F is required 
for proper polymerization. 

PHYSICAL SPECIFICATIONS 
SOLIDS: 59 ± 2o/o by weight; 39 ± 2o/o by volume. SPRAY VISCOSITY: At 70°F, 20 ± 7 seconds. Ford Cup #4. 
POT LIFE: Approximately 24 hours at 70°F. SHIPPING WT.: Approximately 12lbs./gallon. 
SHELF LIFE: 24 months minimum at 70°F. Material in 
stock should be turned upside down every 3 months. 

VOLATILE ORGANIC COMPOUNDS CONTENT 
COATING AS SUPPLIED THINNED lOo/o BY VOLl'\IE 
(ASTM METHOD D2369) WITH PLASITE 71 THI:\:\ER 

COLOR Lbs./Gal. Grams/Liter *Lbs./Gal. *Gr<1n1~ Ltt·r 
Moss Green 4.1 ± 2o/o 491 ± 2o/o 4.34 ± 2o/o ~~~' :: ~ '~) 

NOTE: VOC content varies between colors. Contact PLASITE Technical Service Department for VOC of spn: t:• , "I' 1rs. 
*Determined theoretically by usiung ASTM Method test results. 

ZONE OF USAGE 
B ZONE: Interior process areas where structural steel, floors, equipment, ducts and surfaces are subject to <Jtt:l<-'k by strong 
fumes, occasional spills and splashes at intermediate temperatures. Sandblasting to near white metal preferred i<1r long life 
followed by 2 to 3 mils DFT PLASITE 7100-AC with topcoat of appropriate PLASITE finish coat. 
C ZONE: Interior and exterior areas of surfaces subject to fumes of fairly high concentration at ambient templ'r; 1' 1: r• · ~ (, >mmt•r­
cial blast surface preparation combined with PLASITE 7100-AC Primer and appropriate PLASITE high re,;I~t.lnt t;I>le'h coat. 
D ZONE: Process plant exteriors subject to chemical atmosphere and weathering. Good pmver tool cleaning ''r hr1>h oti bb,;t 
cleaning with the use of PLASITE 7100-AC Primer and appropriate PLASITE high resistant finish coat. 

THINNERS 
PLASITE 7100-AC Primer normally may be applied by brush as received. PLASITE 71 Thinner recommenck·! : · · · ·:: cH ~pr<1y 
viscosity. The amount required will vary depending on air and surface temperature and application equipmt·Lt \ : :~1.11 ~pr:l\ 
application conditions will require addition of approximately 10 to 20o/o PLASITE 71 Thinner by volume .. \11·:,-- -; •: ::\ 'quip 
ment and above normal temperatures require additional thinning. 
It is recommended that the amount of thinner included on each order amount to approximately 20% of tlw '· ,. · ~ ·d· 1 
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PO. Box 8147 
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SURFACE PREPARATION 

STEEL 
Service in corrosive atmosphere (B, C & D Zones as described under ZONE OF USAGE). 
1. Degrease surface prior to cleaning. Organic solvents, alka- SPlO or NACE No.2. 

line solutions, steam, hot water with detergents or other b. Commercial blast cleaning - (C Zone) SSPC-SP6 or 
systems that will completely remove dirt, oil, grease, may NACE No. 3. 
be used. c. Brush-off blast cleaning- (D Zone) SSPC-SP7 or NACE 

2. Remove all loose mill scale, rust scale, and old paint scale No. 4. · 
by one of the following methods, listed in order of prefer- d. Power tool cleaning - (D Zone) SSPC-SP3. 
ence: 3. PLASITE 7100-AC Primer should be applied as soon as 
a. Near white metal blast cleaning - (B Zone) SSPC- possible after surface is prepared. 

D Zone applications surface preparation as in above paragraph 2(d) must result in a relatively rough surface. If the steel is new 
and this type of surface preparation does not leave a reasonably rough surface on the steel a heavy film system is not recom­
mended. 

NOTE: The above specification numbers are from Steel Structure Painting Council Surface Preparation Specifications, 4400 
Fifth Ave., Pittsburgh, PA 15213 and National Association of Corrosion Engineers, P.O. Box 218340, Houston, TX 
77218. 

EQUIPMENT 

SPRAY APPLICATION 
1. All spray equipment should be thoroughly cleaned and the 

hose, in particular, should be free of old paint film and other 
contaminants. 

2. Use standard production-type spray guns: 
GUN FLUID AIR 
DeVilbiss JGA-502 E 704 
Binks #18 66-SS 63-PB 
Graco P800 04 02 

3. When airless spray equipment is used the recommended 
liquid pressure is 1500 to 1800 psi with tip size from .015" 
to .021". Thinning requirements are more than for conven­
tional spray. 

BRUSH APPLICATION 
A high quality brush should be used. 

READ THIS NOTICE! 
SAFETY AND MISCELLANEOUS EQUIPMENT 

1. For tank lining work, it is recommended that the operator 

provide himself with clean coveralls and rubber soled 
shoes and observe good personal hygiene. Certain person­
nel may be sensitive to \·arious types of resins which may 
cause dermatitis. 

2. THE SOLVENT I~ THIS COATI.0:G IS FL-\:\1MABLE 
AND CARE AS DE:\1A .... 'mED BY GOOD PRACTICE, 
OSHA, STATE Al~D LOCAL SAFETY CODES. ETC. 
MUST BE FOLLOWED CLOSELY. Keep away from heat. 
sparks, and open flame and use necessary safety equip­
ment, such as, air mask, explosion-proof electrical equip­
ment, non-sparking tools and ladders, etc .. -hoid contact 
with skin and breathing of vapor or spray mist. When work­
ing in tanks, rooms, and other enclosed spaces adequate 
\·entilation must be provided. Refer to PLASiTE Bulletin 
PA-3. Keep out of the reach of children. 

MIXING 

The catalyst is in a separate container and measured for the coating unit supplied. Thoroughly mix the pigments. After the 
pigment and liquid is thoroughly mixed, add the measured liquid catalyst slowly and mix completely with the coating. The 
coating should stand approximately 30 minutes after the catalyst has been thoroughly mixed before using. 

APPLICATION PROCEDURE 

SPRAY GUN 
1. Air supply shall be uncontaminated. Adjust air pressure to 

approximately 50 lbs. at the gun and provide 5 to 10 lbs. of 
pot pressure. Adjust spray gun by first opening liquid valve 
and then adjusting air valve to give an 8" to 12" wide spray 
pattern with best possible atomization. 

2. Apply crisscross, multi-passes, moving gun at fairly rapid 
rate maintaining a wet appearing film. Two to three passes 
should easily produce a 2 to 3 mil film. 

3. Equipment must be thoroughly cleaned immediately 

after use with PLASITE thinner to prevent the hardening 
of the primer in the equipment. 
NOTE: All welds, pits and rough metal areas should be 

brush-applied. 
BRUSH APPLICATION 

1. Apply a very light crisscross brush coat. 
2. Allow to dry for approximately 5 minutes. 
3. Apply a heavy coat using crisscross brush pattern. ··Flow" 

the coating on rather than "brushing out." 

This bulletin provides standard information on the coating and application procedure. Since varying conditions may not he cov­
ered, consult your local sales representative or PLASITE Technical Service Department for further information. 
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METRIC COMPARISONS 

1 mil = .001" = 25.4 microns 
1 U.S. gallon = 3.785 liters 

1 sq. ft. x 0.0929 = sq. meters 

oc = 5 (°F - 32) 
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******-~************************************************************************* 
MATERIAL SAFETY DATA SHEET 

FOR COATINGS , RESINS AND RELATED MATERIALS· 

DATE OF PREPARATION- 5/12/88 

MANUFACTURER'S NAME 
ADDRESS 
ADDRESS 
C~TY,STATE 

WISCONSIN PROTECTIVE COATINGS 
614 ELIZABETH STREET 
P.O. BOX 216 
GREEN BAY,WI 54305 

EMERGENCY TELEPHONE NO. 
INFORMATION TELEPHONE NO. 

DAY: (414) 437-6561NIGHT: (800) 424-9300 
DAY: (414) 437-6561NIGHT: 

PAGE 1 

******************************************************************************** 
SECTION I -- PRODUCT IDENTIFICATION , 

MANUFACTURER'S CODE IDENTIFICATION: 7122H310H-02 LAST MOD. DATE : 12/23/86 
PRODUCT CLASS: HI-RESISTANT EPOXY-PHENOLIC AMINE COATING 
TRADE NAME: PLASITE 7122,..tt ~IGHT GRAY:; l 
REF# 7122H310A-01 7122HOOOB-01 
******************************************************************************** 

----- INGREDIENT ----­
i "ERIAL DESCRI PTim~ 
I 

M YL ETHYL KETONE 

SECTION II HAZARDOUS INGREDIENTS 

CAS# 

*78-93-3 

% BY 
WEIGHT 

TLV 
MG/M3 

PEL 
MG/M3 

* 0%-30% * 590.00* 590.00* 

METHYL ISO-BUTYL KETONE *108-10-1 * 0%-30% * 205.00* 410.00* 

TOLUENE *108-88-3 * 0%-30% * 375.00* 755.00* 

ISOBUTYL ACETATE *110-19-0 * 0%-30% * 700.00* 700.00* 

ETHYL ALCOHOL *64-17-5 * 0%-30% *1900.00*1900.00* 

TITANIUt1 DIOXIDE *13463-67-7 * 0%-30% * 10.00* 15.00* 

SILICA *7631-86-9 * 0%-30% * 10.00* N/A * 

KAOLIN *1332-58-7 * 0%-30% * 10.00* 15.00* 

POLYAMINE *## * 0%-30% * 4.00* N/A * 

EPOXY RESIN *## * 30%-70% * N/A * N/A * 

OTHER 



******************************************************************************** 

MATERIAL SAFETY DATA SHEET PAGE 2 

:***************************************************************************** 

MANUFACTURER•s CODE: 7122H310H-02 DATE OF PREPARATION- 5/12/88 
##- THIS RAW MATERIAL IS CONSIDERED A TRADE SECRET. THE NECESSARY INFORMATION 
PERTAINING TO HAZARDS,CLEAN UP PROCEDURES,PHYSICAL AND CHEMICAL 
CHARACTERISTICS HAVE BEEN PROVIDED WITHIN. 

IF THE-MATERIAL DESCRIPTION IS FOLLOWED BY"@", THEN THE 
-TLV/PEL IS A CEILING VALUE. -

******************************************************************************** 
SECTION III PHYSICAL DATA 

BOILING RANGE- HIGH 244.0 DF LOW 173.0 DF 
VAPOR PRESSURE 70.00 MMHG @68DF 
VAPOR DENSITY -N/A 
EVAPORATION RATE FASTER THAN ETHER 
THEORETICAL WEIGHT PER GALLON 10.6 +/- .2 
THEORETICAL %-VOLATILE BY VOLUME 49.33 +/- 4% 
THEORETICAL %:VOLATILE BY WEIGHT 31.70 +/- 4% 

******************************************************************************** 
******************************************************************************** 

SECTION IV -- FIRE AND EXPLOSION HAZARD DATA 
FLA~IT'f.: CLASSIF"ICATI.ON OSHA-CLASS IB . · DOT- FLAMMABLE LIQUID 
LO~~LASHPO!NT T ~C. C~ ·~~if<~$;-. 0· OF , LOWER EXPr.JlSI.OK LEVEL ( LEL) 1. 2 

"INGUISHING MEDIA: Foam, Carbon dioxide, Dry Chemical, ~ater Fog. 
L ~SUAL FIRE AND EXPLOSION HAZARDS: Liquid is flammable. Vapors in correct 
. c6ncentration can explode if exposed to sparks, flame, hot surf~ces, 
. electric sparks or static charge. Sealed containers may build up pressure 

ahd may explode if exposed to heat. Water may be used to cool containers. 
Use explosion-proof lighting only. 

SPECIAL FIREFIGHTING PROCEDURES: Water may not be effective. Use self-
. c6ntained breathing apparatus and full protective clothing. Decomposition 
. products from burning are not fully known but would be a health hazard . 
. Symptoms may not be immediately apparent. Obta~n medical attention. 
******************************************************************************** 

SECTION V -- HEALTH HAZARD DATA 
EFFECTS OF OVEREXPOSURE: ACUTE: Irritation to eyes, nose, and throat in 

high vapor concentrations. Liquid.may cause chemical burn in eye; damage 
irreversible; may cause chemical bu·rn on skin. CHRONIC: Liquid may cause 

. skin sensitization. Reports associated re~eated prolonged occupational 
overexposure to solvents with permanent brain ~nd nervous system damage. 

MEDICAL CONDITIONS PRONE TO AGGRAVATION BY EXPOSURE: Asthmatic-type condi­
. tions, other chro~ic respiratory diseases or skin sensitization. 
PRIMARY ROUTE OF ENTRY: Inhalation 
EMERGENCY AND FIRST AID PROCEDURES: INHALATION: Remove to fresh air. Re­

store breathing. Treat symptomatically.Consult a physician. SPLASH (EYES) 
Flush with water for at least 15 minutes. Take to a physician. SPLASH 
(SKIN): Wash with soap and water .. Remove contaminated clothing. Consult a 
hysician. INGESTION: Drink water to dilute. Do not induce vomiting. 
Jnsult poison control center or physician immediately. Treat sympto­

matically. 



******************************************************************************** 

MATERIAL SAFETY DATA SHEET PAGE 3 
***************************************************************************** 

MANUFACTURER'S CODE: 7122H310H-02 DATE OF PREPARATION- 5/12/88 
******************************************************************************** 

SECTION VI -- REACTIVITY DATA 
STABILITY: Stable 
HAZARDOUS POLYMERIZATION: Will not occur 
HAZARDOUS DECOMPOSTION PRODUCTS: Incomplete combustion produces carbon 
. monoxide and other toxic gases. 
CONDITIONS TO AVOID: High temperature or heat. Inadvertent over cataly­
. zation. 
INCOMPATIBILITY (MATERIALS TO AVOID): Strong oxidizing agents or mineral 
. acids. 
******************************************************************************** . 

SECTION VII SPILL OR LEAK PROCEDURES 
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Remove any 

possible source of ignition. No smoking. Ventilate enclosed spaces . 
. Recover free liquid. Absorb with dry, inert material. Avoid breathing 
. vapors. 
WASTE DISPOSAL: Run-off to waterway creates fire hazard. Dispose_ of in 
. acc6rdance with federal, state, and local regulatidns. 
******************************************************************************** 

SECTION VIII-- SPECIAL PROTECTION INFORMATION 
~ .JIRATORY PROTECTION: In confined areas use NIOSH/MSHA approved air­

supplied mask when spraying. In areas with restricted ventilation an 
organic-vapor and dust respirator may be sufficient. 

VENTILATION: Use only with adequate ventilation. Use NIOSH/MSHA approved 
. explosion-proof lighting and ventilation equipment.· No smoking- or open 
. lights. Local Exhaust (When applying coating): Face Velocity >60FPM. 
PROTECTIVE GLOVES: Neoprene or other solvent resistarit material.· 
EYE PROTECTION: Chemical goggles or face splash shield. 
OTHER PROTECTIVE EQUIPMENT: Use NIOSH/MSHA approved explosion-proof light­
. ing. Clean coveralls and rubber soled shoes. 
HYGIENIC PRACTICES: Observe good personal hygiene. Clean material off hands 
. before eating, using toliet facilities, or smoking. No smoking while 
. using or while containers are open. 
******************************************************************************** 

SECTION IX-- SPECIAL PRECAUTIONS 
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: Keep containers.closed . 
. Keep away from heat and open flame. Store in a NO SMOKING area. 
OTHER PRECAUTIONS: Avoid prolonged or repeated breathing of vapors. Avoid 

prolonged contact with skin. Avoid breathing dust from sanding, blasting, 
or abrading the dry coating. 

DF= Degrees Fahrenheit 
~/A= Not-Applicable 
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Epoxy enamel coating helps guard 
against chemical attock 

30-gallon Sliding Daar Cabinet 

Eagle® Acid Storage Cabinets 
Now Offering Our Extra Value Polyethylene Tray 
Package-Save More Than $50.00! 
Tough epoxy enamel coating on the inside and outside of 
cabinet protects against chemical attack so cabinet lasts 
longer. Available as a St8ndard Two-Door Cabinet (manual 
door operation), or as a Sliding Self-Closing Door Cabinet 
with a fusible link that automatically closes the door at l65°F. 
Choose from 30-, 45- or 60-gallon storage capacities. 
Specltfcatlons: Double-wall18-gauge steel frame. Features a 
11;2" airspace between walls, upper and lower vents, a three­
point latch with key lock, and a 2" raised, leakproof sill. For 
additional protection, each cabinet includes high-density 
polyethylene trays for each shelf and for the bottom. Each 
tray resists rust and corrosion while containing up to one 
gallon of spill. Locking tabs secure trays on shelves. Addi­
tional trays available separately. Extra Value Tray Package 
includes two shelf trays and one bottom tray for 30- or 45-
gallon cabinets. 
Note: Not suggested for use with nitric and sulfuric acids. 

• Fusible link 
closes door 
outomaticalfy 
in case of fire 

Polyethylene 
trays contain 
small spills and 
protect shelves 
and well from 

Optional Extra Value Polyethylene Troy Package indudes ~ 
two shelf frays and one boHom troy for 30- or 45-gallon cabinets. ! 

:..:Ac=i=-d-==S.:.:to:.:.:ra3g'-=e..::.Ca=b':.:.:..n.::.:ets=--..,.,..~-=-=:-::--:---:::-:--=----=-:-- .j 
No. 

Capacity No. of 0.0. (lrr.) Shippln& Eadl 
2 

: •• 
(&al.) Door Style Shelves H x W ll D Wt. (lbs.) 1 .. i 

YB-2150 30 Standard 1 44 43 18 265 506.15 455.55 ' 
YB·21S0-3 30 Sliding 1 44 43 18 265 527.65 474.90 ~ 
YB-2151 45 Standard 2 65 43 18 334 591.15 532.35 I 
YB-2151·2 45 Sliding 2 65 43 18 367 655.20 621.60 t 
YB·l0837 60 Standard 2 65 31 31' 380 843.45 759.15 -~ 
YB-10836 60 Sliding 2 65 31 31 · 380 912.85 821.60 ·A 

Additional Polyethylene Trays and Metal Shelves --~ 
No. 
YB-2353l 
YB·7905 
YB-7906 
YB-10838 
YB-10839 
YB-7907 
YB-10840 

Description 
Extra Value Tray Package (30 or 45 gal.) 
Bottom Tray (30 or 45 gal.) .· . 
Shelf Tray (30 or 45 gal.) 
Bottom Tray (60 gal.) . 
Shelf Tray (60 gaL) 

1 Eadl 2 ·i 
58.60 
40.05 
40.05 
51.45 
51.45 
42.30 Metal Shelf (30 or 45 gal.) 

Metal Shelf (60 gal.) ~ 72.90 

52.80 j 
36.05 { 
36.05 ~ 
46.40 ·• 
46.40 1 
38.10 ' 
65.65 ~ 

'- . ::i! 

358 GiMiiJ PHONE ORDER 1-800-356-0783 • SafetyTechLine'" 1-800-356-2501 
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·· • 100% polyethYlene construction · 
, . provides great chemical 

compatibility 

Poly-Safetypack"' , - -:-;~t<~:~;?::."i' --~r 
and Poly-Safetypack"' Plus . .._ , -:...,:., .. 

.. Secondary Containment 
i Systems ·· -·, .. _ ... 

. 1 Large storage· facilities bold two ·~~--.....,.~---
~~from d=er z~~ee~~: .:....~~;~. ,f[~~~;,: ' 
'dripS and leaks contained. ·' . . i' ~ ;· a -

Speclffcaf!otts: l_OO%chpol~calethylende . .;,;:·';':·:.:.::~t·~Z,: 
construction reststs . em1 s an . ~;··~fi"· ~~}.}12.. . _ 
adverse· •conditions. · 6" supports -,··.·;·'E...,'::>·:r-·,: · -· 
enable s8fe handling by forklift Of.~~{· : ' .. ' . ' 

p8Uet jack. Includes removable poly~ ·:>~-: ":~_· .... ·' · .. ·. . 1 
ethylene grating; drain fitting and security foc:l.~~~~-: ·• .. 

· Available with or without lids. Poly-Safetypack has:·.·· · ' -· 
• a 135-gallon sump capacity. Hinged two-part cover . 

J keeps your contents dzy. Poly-Safetypack Plus 
~- a 240-gallon sump capacity. Hinged lids can 
r closed _with pumps in place-no need to -oriiiloi 

*··pumps f'* storage. Optional Caster/Frame AD~m~ 
; bly offers easy mobility and fits both models. . , · , . . i: , •• ·., 
'· Compllilnce: EPA Container Storage Regulation 40 · ·: 
~- CFR 264;175 and Uniform Fire Code Article 80. . . · 
.·Please Specify COlor: OR (gray), Y (yellow). ··· 

:, ;~~~~,;.:-:.~;~.-~ ~ /~ •. . ' . 

Description 
Poty-Safelypack with Uds 
Poly-Safelypack, Base Only 
CaSter/Frame Assembly . 

. Poly-Safetypaci( Plus wi1h LidS 

.,..~ Eagle® Single-Drum 
ment Unit 
the entire weight of the drum dur­

transport, making this an ideal collection 
dispensing center. To move, use No. 

Drum Dolly or position forklift blades 
tnlenc:ath the octagonal lip edge, and raise. 
•tpc:lflcatlcms: 85-gallon container features 

polyethylene construction for 
and chemical resistance. Tough, 
and ready for years of service. 

design provides extra room at the 
OD) to make inserting a drum a 

-~1-uPtll\•r.Jote operation. Body diameter is a stan-
251,.2". Overall height: 34". Empty units 
together for maximum use of space. 

EPA requirement for secondary 
of hazardous materials. 

Containment Unit 
Drum Dolly 

150.90 
75.50 

O.D. (in.) 
H I W X l . 

4fW4 33¥• 60V• 
27 33'h 581,2 

PHONE ORDER 1-800-356-0783 • FAX ORDER 1-800-543-9910 

.,.-« 
-,""*""'· ....... 1111" . 
~: . . 
t·. 
I. • 
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'' • i 
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7'< ... 
; •c .· eet P.O.P. Requirem ".-~1:' 

.• · ·c:'T. .... ,. 
~ .. IfM-]81 Compliance· 
itw:w~,~;:" · ·_ . : -~ .-
"':." ""· ~·; • Several styles ovoiloble · 

in blue, block or gray 

i ·1. 

.·] 
. l 

. ·.t 

', .·-

17C YB-2707 61.00 54.90 49.45 1 A2/Y1.2/1 56.45 50 90 
17H YB-4389t 1A2/Y1.51150 64.95 58.50 52.65 1A2/Y1.2/150 58.90 52.90 
17E YB-439ot 1A1IY1.8/300 52.40 47.20 42.45 1A1/Y1.4/200 47.65 42.85 
17H Y8-4391t 1A2/Y1.2/150 55.55 50.00 45.00 1A2/Y115/S 50.75 45.65 
17E YB-4392t 1A11Y1.4/300 47.55 42.80 38.55 1A1/X1.3/250 48.25 43.45 39.10 
17C YB-4393 1A2/Y1.2/100 50.45 45.45 40.90 1A2/Y1.2/100 51.90 46.75 42.05 

' 17C YB-4394 1A2/Y90/S 44.20 39.80 35.80 1A2/Y90/S 47.20 42.50 38.25 
1 17E YB-440lt '1A1/Y1.5/300 35.40 31.90 28.70 1A1/X1.2/300 .36.20 32.60 29.35 

17C 20/20/20 Open 12 . YB-4395* 1A2/Y42/S .. 42.85 38.80 34.75 · . - ; - .· . - . · -~ -

r.~. -~-'·r~~ugi~=~:=~~;!~:.;~;-i:~;~~:;:z:~~~~&~i:,~;~~~J 
PHON£ ORDER 1-800-356-0783 • FAX ORDER 1-800-543-9910 Gt!:\WJ 385 
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TRUPACT II STANDARD WASTE CONTAINER 
APPROVED BY THE DOE FOR USE WITH THE WASTE ISOLATION PILOT PROJECT 

DIMENSIONS (INCHES) INTERIOR EXTERIOR 

·HEIGHT 
1I'IDTH 
LENGTH 

DESCRIPTION 
CLASSIFICATION LSA 'WASTE CONTAINER 
PACKAGE TYPE erR SPEClFlCATION 7 A TYPE A 
CAPACrrY 72 CUBIC FEET 
lll'l'ERW. ASTK A-688 LOW CARBON HOT ROlLED STEEL 
GROSS WEIGHT (DP'N) 748 POUNDS 
PAYLOAD 4,000 POUNDS 
lWC. LOADED YEIGHT <4-, 748 POUNDS 

ADDlTIONAL INFORMATION 
FUU.Y TES1ED AND CER'l'll lED FOR ALL CONTENT FORMS 1 THRO 5. 
BOLTED CLOSURE ALLOWS QOICX AND EASY SECURDIENT OF THE 

LID. 
COWPI..ETILY COWPATIBLE 1flTH WIPP TRUPACT OVERPACX 

TRANSPORT CONTAINERS. 
OPTIONAL SHIELDING AVAlLABIE TO liEET USER REQunwa:N'l'S. 
I'INAL PROTECTIVE FINlSH TO laET USER REQ'OIREliiENTS. 
OPTIONAL Y!LDED LID UNIT AVAILABLE. 

WIDTH 
LENGTH 

< I 
/ 

HEIGHT 

U.S. PATENT NtnmERS -43'71082 AND 4428827 

CONTAINER PRODUCTS CORPORATION 
P.O. BOX 3767 U2 NORTH COu.EGE ROAD 

. ~ l 

DRPOBATIDN WJL'4INGTON. NORTH CAROLINA 28405 

r~i ----------------(9-19-)-39_2_-_el_O_a _______________ FAX---(9-19-)3_9_2_-6_7_7_8--~~~ 
PSTRU 7/11/! 



MULTI-AXIS ACCESS 
TYPE A AND STRONG-TIGHT 

t CONTAINERS t 
t 
f 
f 

1 
WLTI-ACCESS CONTAINERS. UNITS WHICH CAN BE LOADED AND UNLOADED FROM THE 

: TOP AS WELL AS THE SIDE AND/OR END, DESIGNED TO YOUR SPECIFIC NEEDS ARE 
AVAlLABLE AND ARE DESIGNED TO COMPLY WITH LSA, TYPE A AND-OR IAEA 

SPECIFICATIONS. UNITS CAN BE MANUFACTURED FROM AS SMALL AS 1 CUBIC FOOT 
t TO IN EXCESS OF 3,000 CUBIC FEET WITH PAYLOAD CAPACITIES IN EXCESS OF 
f 
r 40 TONS. 
:-.-

I 
f 

f 

I 
~ 

U.S. PATENT NUllBERS 43'71092 AND 4421592'7 

CONTAINER PRODUCTS CORPORATION 
P.O. BOX 3787 112 NORTH COIJ..EGE ROAD 
WILMINGTON, NORm CAROLINA 28405 
(919)392-8100 FAX (919}392-8778 
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Lightnin heavy duty, high flow mixers 

XJ Series 
EASY POSITIONING. 

The handle helps you a1m 
the mixer for best results. 
move 1t on or off the tank. 

BUll T-IN DAMPENER. 

Pad between housmg ball 
and clamp socket 

minim1ze.s vibration. 

EASY SET·UP. 

Figure 20. 
Standard clamo securely 

mounts to tank nm or other 
support. Mixer adJusts oo· 

vertically, 360 • horizontally for 
optimal pos1tiomng and re· 

positionmg. Indexed ball and 
socket let you repeat settmgs 

exactly. 

ONE WRENCH. 

Comes with mixer and fits 
both clamp and chuck. " 

Stores conveniently in the ""'­
hollow clamp screw. 

Figure 21. 
Lets you permanently mount 
m1xer. yet retain vertical and 

horizontal movement with 
1 ndexing feature. 

A310 HIGH EFFICIENCY 
IMPELLER 

PROTECTION AGAINST 
DUST, FUMES AND 
MOISTURE. 

Standard DURA·MIX 
~----- motor is totally enclosed 

Figure 22. 

or explosion-proof. See 
page 24. 

HIGH TORQUE. 

Single reduction, mternal 
helical gears are 
exceptionally compact and 
quiet and can handle h1gh 
loading. 

GRIP SPRINGS. 

These prov1de a keyless 
friction clutch to protect 
the gears against shock 
loads. 

POSITIVE CHUCK. 

A twist of the wrench forces 
chuck to grip the flat on the 
mixer shaft. The flat 1s 
tapered to prevent the shaft 
from dropping out unless 
intentionally released. Chuck 
also acts as a s11nger oaffle to 
keep splash away from the 
drive shaft seal and beanng. 
Optional rigid shaft couplmg 
also available for extra long 
shafts, severe operat1ng 
conditions. 

LIFETIME LUBRICATED. 

Shaft. motor beannqs ana 
gears are l1fet1me 1ubr~cated 
for non-stop serv,ce No neea 
to change lubncant 

• 

• 



Our most popular portables 

Figure 23. 
For m1xing ceram1c slips and plaster. for prepanng sand for 
foundry cores and molds. for all manner of slurry and high 
VISCOSity miXing. 

Figure 24. 
High flow units mix soup and spaghetti sauce. cake and cook1e 
batter. relish and catsup, and the list goes on and on. 

Tens of thousands of these green 
Lightnin mixers are at work. 
delivering guaranteed results 
around the world. Many are original 
units. first built in 1960. 

Gear drive, high flow Lightnin 
mixers with A310 Impellers produce 
a powerful action which sweeps the 
tank bottom and produces rapid top 
to bottom turnover. 

For more jobs than not, the result is 
lowt::r cost and less horsepower to · 
do the job. 

HIGH VISCOSITY. 
The high torque delivered by 
internal gearing is essential for 
mixing heavy liquids like 
mayonnaise and molasses and 
fluids in the 15,000 to 100.000 
centipoise range. 

Figure 25. 
Manufacturers make Lightnin gear drives a part 
of packaged unit processes. as in this polymer 
maKe-up system. 

9 
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Figure 26. 
High flow m1xers provide non·stop services 1n the slumes of 
m1neral processmg and other industries. 

Figure 27. 
You'll find Lightnin portables making up solutions as diverse as 
auto wax and chem1cals for wastewater treatment. 

LARGE BATCHES. 
The high torque is very effective in handling 
low-viscosity fluids in large batches that are 
beyond the range of direct drive units. Soft 
drink bottlers, for example, use Lightnin 
mixers widely for making up syrup in batches 
ranging from 300 to 6000 gallons. 

FOUNDRIES. 
These heavy-duty workhorses prepare sand 
for cores and molds. They mix various 
washes. They assist circulation of fluids in 
metal quenching. You'll even find them 
working in molten metal to help fluxes 
remove impurities. 

DAIRIES. 
Lightnin high flow portables prevent rising of 
cream in storage tanks. They maintain 
circulation in pasteurizers. They achieve 
uniformity in ice cream mix and chocolate 
drinks, and do all manner of other work in 
the dairy. Your Lightnin sales representative 
has a selection table covering both high flow 
and high shear mixers, especially for dairies. 
Call for a specification for your tank, your 
volume and your process. 

HIGH TEMPERATURES. 
You'll find Lightnin mixers at work in molten 
metal and in tanks for quenching and heat· 
treating metal as well as in other high 
temperature applications. 
A variety of modifications is available to su1t 
operating temperatures in the tank, and 
around the mixer motor and housing. 
Among them are special grease and 
bearings, special coupling construction, 
oversize shafts with impeller welded on. as 
well as special motor insulation and housmg 
materials. 
Call your Lightnin representative for spec1fic 
recommendations to suit your application. 

Figure 28. 
Gear drive portables deliver high flow. high pumping 
action in wash and treatment tanks for metal parts. 

• 
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Standard materials and equipment 

HEAVY DUTY, HIGH FLOW GEAR DRIVES 
I 
I 
I 

48 5'J., 3'Y. 8'h 

60 6'J., 3'% 10% 

All dimens1ons 1n inches 

XJ Series 

Mixer Housing- Aluminum• 
Chuck or Rigid Coupling - Electroless 
nickel plated steel or Type 316 
stainless steel* 
Clamp- Aluminum• 

Shaft and Impellers - Steel, Type 304 
and 316 stainless. Also available in any 
wrought commercial alloys and with 
coverings of such materials as rubber, 
PVC, polymers and fluorocarbons. 
Paint - Styrenated alkyd enamel, 400 
hours minimum salt spray resistance. 
Electroless nickel plated finish optional. 
·other matenals available 

s,;. 

10 8'J., 3\ 2 2"7,. 3¥., 2'4 5'% 

10 8'1.. 4 2'1.. 2"Y,. 4Y,. 3'4 6'4 



Lightnin fixed-mounts for open tanks 

XJQ & XDQ Series 

DRIVES TO MATCH THE WORK. 

Gear drive. For high viscosity 
mixing. For low viscosity work with 

large batches or where h1gh flow 
with low shear 1s desirable. Single 

reduction helical gears are 
exceptionally compact, quiet, 
running and carry high loads. · 

Figure 29. 
For small batches or wherever high 

fluid motion and high shear are 
needed. Motor and shaft are 

coupled directly with pilot and 
keyway for accurate alignment and 

pos1tive connect1on. 

INTEGRAL ALIGNMENT. 

One-piece housing and mixer 
support assures exact alignment, --------­

great mechanical strength. 

VIBRATION DAMPENER. 
/ 

Shock mounts protect drive against / 
high fluid forces to prolong mixer life. 

OPTIONAL RISERS. 

Figure 30. 

Figure 31. 

PROTECTION AGAINST DUST. 
FUMES AND MOISTURE. 

Standard DURA-MIX motor IS totally 
enclosed or explosion-proof. See 
page 24. 

POSITIVE CHUCK. 

Figure 32. 
Same as on clamp mount 
portables. Exclusive Lightnin 
reverse tapered flat assures that 
shaft cannot drop out unless 
intentionally released. 

Rigid coupling. Adds stability for 
long shafts. Shaft comes w1th 
coupling welded on. 

LIFETIME LUBRICATED. 

I 
All shaft. motor beanngs and gears are l1fet1me 

n lubncated. No need to change lubncant 

I 
STANDARD A310 IMPELLER. 

See page 25 for optional special purpose 
.... ,...... 1mpellers . Spacers give the correct angular, 

off-center mixer position for 
most applications. achievmg 

opt1mum mixing w1thout need for 
tank baffles. 

. •:"'W.~•ht 1-.. ____ ____J/1\_- ~-· ''"' .,. 

1? 

• 
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Figure 33. 
In wastewater 
treatment. direct 
driven fixed 
mounts provide 
rapid chem1cal 
dispersion and 
dissolving. wh1le 
gear drives with 
their low shear 
a1d in polymer 
make-up and 
flocculation. 

Figure 34. 
Gear driven fixed 
mounts deliver 
high flow tor 
uniform 
quenching and to 
aid cleaning of 
metal parts. 

HIGH CAPACITY MIXERS. 
For large tanks and continuous processes, fixed 
mounted mixers provide extra long shafts and 
the stability of permanent installation. 
Gear drives deliver high flow with low shear, and 
are preferred. for example. in such applications 
as food processing and milk pasteurization and 
storage. Direct drives provide high fluid motion 
and shear for such work as dissolving sugar and 
dispersing paint pigment. 
Fixed mounts offer most of the same features as 
standard portables, and then some. Because of 
the wider options, you are invited to call your 
Lightnin sales engineer early to assure an 
optimum match of the mixer to the work. 

Mixer Housing- Aluminum* 
Chuck or Rigid Coupling - Electroless nickel 
plated steel or Type 316 stainless steel* 
Shaft and Impellers - Steel, Type 304 and 316 
stainless. Also available in any wrought 
commercial alloys and with coverings of such 
materials as rubb~r. P.YG. ppJyrn~~~ .. ao.d. 
fluorocarbons. 
Paint - Styrenated alkyd enamel, 400 hours 
minimum salt spray resistance. 

·other materials available 

HIGH FLOW GEAR DRIVEN FIXED MOUNTS FOR OPEN TANKS 

All dimensions 1n mches 



"" 

Lightnin fixed mounts for closed tanks 

XJC & XJDS Series 

LIFETIME LUBRICATED. 

All shaft. motor beanngs. and gears 
are lifet1me lubricated. No need to 

change lubricant. 

MOTORS AND DRIVES 
TO MATCH THE WORK. 

Drive can be through single 
reduction helical gears as shown. 

Or it can be direct. Drive design 
and motors are the same proven 

performers used on other fixed 
mounts and stanaard portables. 

POSITIVE CHUCK. 
Grip bears against tapered flat on 

mixer shaft. Unless intentionally 
released. shaft cannot drop out. 

REMOVABLE COUPLING. 

Figure 35. 
Adds stability for long overhung 
shafts. Flange is rabbetted and 

keyed to assure positive alignment. 

STANDARD OR SPECIAL FLANGES. 

Standard ASA 15011 series flanges 
are supplied in solid steel or in 

steel faced with 304 or 316 
stainless for corrosion resistance. 

Other materials and special flanges 
can be furnished on request to 

mate with larger openings, or 
adaptors provided to fit 

smaller opemngs. 
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Figure 36. 

SEAL OR STUFFING BOXES TO 
MATCH THE PROCESS. 

Standard 150 psig stuffing box. 
Uses 7 rings of die-molded packing 
with separators, a lubricant 
distnbuting bronze• lantern nng, 

. grease fitting, and adjustable 
bronze• packing gland. Where 

/ needed. we can· adapt tor pressures 
to 300 psig. Cooling or heating 
jacket. lubricant trap and leak 
detector available as accessories. 

'Other materials available to suit 
process. 

OPTIONAL 25 PSIG 
STUFFING BOX. 

Figure 37. 
A Simpler design for lower 
pressures. Uses 2 rings of die· 
molded packing and a 
packing gland. 

MECHANICAL SEAL. 

Figure 38. 
Provides most positive sealing. 
Minimizes maintenance. 

HIGH EFFICIENCY A310 
IMPELLER. 

See page 25 for optional. spec1al 
purpose impellers. 

• 
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MATCHED TO YOUR TANK. 
The tank and the process determine the mixer, and your 
Lightnin representative has all the ways to match our mixer 
to your pressurized vessel. 
After all, we guarantee process results, so we'll make sure we 
specify the optimum fixed mount for your tank. Call us early. 

HIGH FLOW, GEAR DRIVEN FIXED MOUNTS FOR CLOSED TANKS 

I 
Stuffing Mechanical ,'. Max. ,, J 

Box .. Seal"~ kWt. A a Std. Mtg. 
HP'' 

"' 

Model · Modti .' 'Lba. Max. Max. ''H·· Flange ASA** 

I XJC30 XJDS30 .30 105 8',1, 27'1. 9',1, 5 
I XJC4-' > XJDS43 .43 120 8'h 27'1. 9',1, 5 I 
I 

XJC85 
.. 

XJDS65 . 65 170 8',1, 28~ • 10Y. 6 c. 

XJC87 XJDS87 .87 180 8',1, 28~. 10Y. 6 
XJC117 XJDS117 1.17 190 8',1, 28~. 10'/, 6 

I XJC1.74. "'> XJDS174 1.74 215 10% 32% 10'!. 8 
XJC230 XJDS230 2.30 225 1 0'/. 33'!. 10'/. 8 
XJC350 ,. XJDS350 3.50 235 10'/, 34~. 10'1. 8 

HIGH SHEAR, DIRECT DRIVE FIXED MOUNTS FOR CLOSED TANKS 

I 

- uffl · ::fM1 • " ~· ~~·~ 'illli"x. ~~--::·- j,i;~··· -,f.~,(~"': > •• :· J . 
~ ·-~ ~· ·.au;~"~' :rot~;j ~;~ 

. 
.Wt;; ~""8 > ?;.·, Stct..Mtg. · ~ ....... "·:~·::..-~·-.:.· '&:b..: Max. MD. ·. Flange.ASA••. 

' XDC30'":~ XDDS30 . 30 102 8',1, 26 9~ • 5 
X~-·~ XDDS43 .43 120 '8',1, 26 9'Y. 5 
XDC87 .:~ XDDS87 .87 130 8',1, 26 9~. 5 

XDCtt7~1_~ XDDS117 1.17 135 8'/z 26 9'Y. 5 
XDC1t4 XDDS174 1.74 180 10'k 28'/z 10'1. 8 

X~· XDDS230 2.30 186 10'!. 29% 10'/. 8 
X~t': XDDS350 3.50 216 10"7. 30'1. 10'/. 8 

& Length of shaft depends upon the mixer you choose. 

• "150# flange drilling. Bolt holes straddle centerline. Special flanges available. 

All dimensions are m inches 

Figure 39. Figure 40. 

Mixer Housing - Aluminum· 
Chuck or Rigid Coupling - Electroless nickel 
plated steel or Type 316 stainless steel* 
Shaft and Impellers - Steel, Type 304 and 
316 stainless. Also available in any wrought 
commercial alloys and with coverings of such 
materials as rubber, PVC, polymers and 
fluorocarbons. 
Paint- Styrenated alkyd enamel, 400 hours 
minimum salt spray resistance. 
"Other materials available 

Fixed mounts with stuffing boxes find wide use on the closed tanks of 
pharmaceutical processing. 

For gas-liquid contacting, Lightnin fixed-mount, mechanical seal 
mixers can be adapted for pressures as high as 500 ps1g. 



APPENDIX F 

Document: LANL TA-55 Part 8 
Revision No.: 0.0 

~--=-=-==~--Date: June 28, 1996 

Contract Between the U.S. Department of Energy and the 
Incorporated County of Los Alamos 



'. 
AWARD/CON.TR.L·.CT 1

1. Tf,IS C0~1 nr,cT IS r, Hf, 1LO Of10lll 
UN0Ef1 OPAS ( 1 S C' .g JSO~ 

~~'"" "'v I --, • , •• : .J 

1:;" e I. l ~ 1 c 1< ] r) 
·.CONTRACT (/'roc. ln•t. /dent) NO. 

~E-AC32-93AL64100 

JRCHAS£ R£QUCST(PRQJ[CT r.o . . -:il:=-=t=-::C:-:::T""t 
0
:-cv-:=E-::

1
o"""A"",,T

9
""E:-

9
-

2
-----r4~.-;R:;-;£:-;0::7U-:-:17S iTi'(' 

32-93AL04l00.000 
• ISSUED SV 6. ADMINISTERED BY(/{ other th<Jn IUm 5) 

CODE L-----------i CODE ~------·• Department of Energy 
Alamos Area Office 

Los Alamos, NM, 87544 

. NAM£ANO ADDRESS OF CONTRACTOR (No., d~et. cltJf, CO&uttJf, St4t• ond :t.JP OHU-1 

Incorporated County of ·.Los Alamos 
P.O. Box 30 
Los Alamos, New Mexico 87544 

I. DELIVERY 
See Section F 

D FOB ORIGIN OTHER (St'~ b.-/owl 

9, DISCOUNT FOR PROMPT PAYMENT 

10. SUBMIT INVOICES 
(4 COIIW• unw• otlt•r-

ITEM 

~~---------------------------r--------------------------------~~~(NdiTOTHE 
OOE FACILITY CODE ADDRESS SHOWN IN: 

~· ee Block 12 

1. SHIP TO/MARK FOR 12. PAYMENT WILL 8E MADE 8V 
COOE "---------1 CODE .._ ____ _ 

See Section F 

3. AUTHORITY FOR USING OTHER THAlli FULL ANO OPEN COMPETI• 
TIONa 

Q 10 U.S.C. 23041cl( I (;] 41 U.S.C. 253Cclf. 1 I 

SA ITEM NO. lSB. SUPPLIES/SERVICES 

.. 

(See Continuation Pages) 

' ~ 

U.S. Department of Energy 
Financial Management Divisio~ 

Funds Obli£ated: 
~'Rntn~nt...t 89 X 0240 $3,675~395 

15C. QUANTITY 15D. UNIT 15E. UNIT PRICE 15F AMOUNT 

. 
1&0. TOTAL AMOUNT OF CONTRACT • $ 

16 TABLE OF CONTENTS . I 

Ill SEC. DESCRIPTION PAGECSI 6() lsec.l DESCRIPTION \Pt.GEISI 

PART I- THE SCHEDULE PART II-CONTRACT CLAUSES 

A SOLICITATION/CONTRACT FORM 1 I ' I CONTRACT CLAUSES I 1-122 
8 SUPPLIES OR SERVICES AND PRICES/COSTS 1-4 PAAT Ill -LIST OF DOCUMENTS, EXHI81TS AND OTHER ATTACH. 

c OESCFIIPTIONISPECSJWORK STATEMENT 4 j J I LIST OF ATTACHMENTS I 1 
D PACKAGING AND MARKING 4-5 PART IV- REPRESENTATIONS ANO INSTRUCTIONS 

e INSPECTION AND ACCEPTANCE 5 K REPRESENTATIONS. CERTIFICATIONS AND I F DELIVERIES OR PERFORMANCE 5 OTHER STlTEMEN~ OF OFFERORS 

G CONTRACT ADMINISTRATION DATA 6-8 L IJIISTRS .CONDS .• ANO NOTICES TO OFFEROR$ I 
H SPECIAL CONTRACT REQUIREMENTS R-'H M ·evALUATION FACTORS FOR AWARD I 

CONTRACTING OFFICER WILL COMPLETE ITEM 17 OR 18 AS APPLICABLE 

7. w CONTRACTOR'S NEGOTIATED AGREEMENT (Conrroctor i.l rt!· 

~i~d to •itn thi• docum~nt end r~tum 3 copi•• to i"uint of(ic~./ 
ontraclor •9rees to lurnosn •n<l de•••er all otems or oerform •II the services set 
~rth or otnerwtSe identtfteCI aoove and on 1ny conttnuation sheets for the 
)ns•deration stated neretn. Tne r.gnu anCI oot.c;attons of the oarties to tnt~ 
on tract snail oe sucoeCI 10 ano 90•erneo cv tne 1o11owon9 documents: (•) tnos 
""'''d/COntract. (D) tne \OitC•tlt•on. tf any, and (c) sucn orovistons. recresenta· 
':'ns. certtftCittons. and 'S04!Ct1'•cat•ons, as are attacned or tncoroorated b>p 
~erence neretn. (A ttachmcr:t, cr~ l11tcd hcr-~1n.) 

·A. NAME AND TITLE QF SIGNER !THX urpr,nl} 

19C.OATE SIGNED 

SN 7S40 01·15.2·6069 2(, 

·'EVIOUS EDITION '-"'«J'.AB'-.E 

11. 0 AWARD (Contractor u not f"ff4Ui~d to"'" thi.J docu~'" 1 ' • 0u• 

ofler on Sohc:it•toon Numoer ---~-..,.--;.......,.--...,.. 
inctudtf\9 tne ACIC:ht•ons or cn•ngcs m1de DY you wntch .l<lC:ht·On\ '"'!";~, 
o~re set tortn in tuu lbove. ;, nereby 1cceoted '' tn tne items I!\~~-= •·- d' .,, ~ 
on o~ny cont•nulttori sheets. Tn;, '"""''" consumm.1tes tneo con1•J•.' ,.....· 
\isU o1 tnc foll0"'''"9 documenu: t•J tne Go ... ernment·s sol•c•'J' 
offer, •nd (D) tn•s aw.lrdJcontriCt. '"U funner contractual aoc-.····· 
s..rv. 

20A. NAME OF CONTRACTING OFFIC~rGIT'J L. ~·:0: •· _. _, 

A:r.:·[, Li:: · · 

STANDARD FOh•.· 
P,cSCf•O'-~c :--·, C' 
r· r~ ,~ < .: ;:: c r •• 1 • 



PART I 
THE SCHEDULE 

SECTION A - AWARD/CONTRACT CSTA.NQARP FORM 26 - COV'ERl 

SEctiON B - SUPPLIES OR SERVICES AND PRICES/COSTS 

B.Ol BACJ>GROUNQ AND PURPOSE OF THE CONTRACT 

DOE is authorized pursuant to the Department of Energy 
organization Act (Public Law 95-91) and other applicable law, 
including the Atomic Energy Act of 1954, as amended, to 
provide or otherwise arrange for fire suppression and related 
facilities and services at project sites where such facilities 
and services are not available. As permitted by this 
authority, DOE and the county entered into Contract No. 
DE-AC04-88AL44118 which was changed in Contract Modification 
No. MOll to Contract No. DE-AC32-88AL44118. Under Contract 
No. DE-AC32-88AL44118 the county operated the DOE-owned tire 
department serving the county of 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 

~vE-owned fire department. The County has the authority to 
and is willing to perform the services specified in this 
contract. · 

Since the transfer of the At9mic Energy commission-owned 
community to the County in the 1960's, the Government has made 

· annual assistance payments to the County pursuant to the 
provisions of the Atomic Energy community Act of 1955, as 
amended (Public Law 84-221). During this period, it has bean 
the goal of the Government and the County to work towards 
making the County self-sufficient. One step in achieving this 
qoal has been a concentrated effort in recent years to obtain 
Congressional approval for a buy-out in the form ot a one-time 
lump-sum payment which would liquidate all remaining 
obligations of the Government to the County. Another step 
toward self-sufficiency was the transfer of responsibility for 
providing fire suppression and related services 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 begin paying 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 things necessary for, or incident to, 
performing and providing the services in strict accordance 
with all terms and conditions of this contract. 

8.03 ESTIKATEP CQST 

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

l•t Year 
:Znd Year 
3rd Year 
4th Year 
5th.Year 

E•timatecl ldlu.• county lllla• Kanag-nt Ket z•tiaatecl 
CO•t• Share (Fixed) Allowance (Fixed) CO•t• 

$7,350,790 $ 
7,568,368 
7,895,868 
8,299,374 
8,738,687 

0 
0 

118,800 
237,600 
356,400 

$ 0 
0 

40,600 
81,200 

121,800 

s 7,350,790 
7,568,368 
7,817,668 
8,142,974 
8,504,087 

Total Net E8timated CO•t• $39,383,887 

The estimated cost tor each year shall not be exceeded without 
prior contracting Officer approval. No tea shall be paid to 
the Contractor under this contract; however, a management 
allowance as described in Paragraph 8.05, Management 
Allowance, shall be paid to the county. 

DOE shall reimburse the Contractor tor providing the services 
described herein to the areas identified in Attachment D, 
"Los Alamos Fire Department Service Area,• and to other areas 
outside the County to the extant provided tor in this 
contract. The county shall be responsible tor all costs ot 
providing these services to any residential, commercial and 
industrial areas outside ot the Municipal Development Area 
developed attar July 28, 1989. 

8.04 COQNTY'S SHABE OP QQST 

The county agrees to assume the cost ot community tire 
protection based on a formula which multiplies the ratio ot 
the 1988 appraised value ot the property in the County to the 
combined appraised value of county and Laboratory property by 
Contract No. DE-AC32-88AL44118 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 Department 
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 longer fair and 
reasonable. 

The county will beqin payinq a portion of its share of the 
Fire Department costs as described above beqinninq the third 
year of this contract. The County shall phase such payment 
over a five-year period. The County shall pay 20 percent of 
$594,000 the third year of the Contract for its full share; 40 
percent the fourth year ot the Contract; and 60 percent the 
fifth year of the contract. If the parties enter into a 
follow-on contract followinq the expiration of this contract, 
or if this Contract is extended, the County shall continue to 
phase in payment in 20 percent increments; 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 monthly installments on the 
first work day of each month. 

B. 05 HANAGEHENT ALLOW¥iCE 

In addition to the costs and expenses reimbursed under the 
Contract Clause entitled "Allowable Cost and Payment," the 
County shall be qiven a management allowance, subject to 
Paragraph B.04 above, of $203,000 annually. This fiqure 
represents four percent of one year of operation under · 
Contract No. DE-AC32-88~4118 as of July 18, 1989, less the 
County's share of operating costs. This fiqure shall remain 
fixed unless~e figure qiven.in Paraqraph B.04 above, 
representinq the County'• ful1 ahara of Fire Department costs, 
is chanqed. DOE reserves the riqht, however, to request that 
the County reduce this figure by an amount equal to any 
savinqs or additional revenue• that DOE may achieve in the 
county's operation by other means. The County reserves the 
riqht to refuse such a request if it does not appear to be in 
the County's best interest. Payment of the manaqement 
allowance described in this Paraqraph shall be phased in 
beqinninq the third year of this contract in 20 percent 
increments over a five-year period in the same manner in which 
the County's payment of its share of Fire Department costs is 
phased in as described in Paraqraph B.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 shall be retained pendinq compliance with 
subparaqraph (e) of Paraqraph H.16, Advance Payments. 

8.06 LIMITATION OF PUNQS 

Pursuant to the Contract Clause entitled, "Limitation of 
FUnds," total funds in the amount of $3,675,395 have been 
allotted tor obliqation for the first six months with funds 
obliqated avery six months thereafter with the issuance of a 
unilateral modification to this contract. The funds allotted 
tor obliqation are available for payment of all allowable 
costs to be incurred tor this contract. 

8.07 WOJU( SCHEDULE 

Work schedules will be established to meat the requirements 
and intent of Section 7(k) of the Fair Labor standards Act 
(29 USCA. Section 207[k]) tor shift firatiqhter personnel and 
a 40 hour-par-week work schedule for all other Fire Department 
personnel. 

SEctiON C - DESCRiptiON/SPECIFICATION/WQJU( STATEMENT 

C. 01 STATEMENT OF WORK 

The Statement of Work is Attachment A to this contract. 

C. 02 REPORTS 

Reports and deliverable• shall be submitted by the Contractor 
in accordance with the provisions of this contract. Sea 
Attachment J for listinq. This listing may not be inclusive 
ot all the reportinq requirements of this contract and the 
absence Qf a particular requirement herein does not waive the 
Contractors responsibility to provide it in the manner and at 
the time required elsewhere in this contract. 

SECTION D - PACKAGING AND MARliNG 

D.Ol PACJWjiNG 

Preservation, packaqinq, and packinq for shipment or mailinq 
of all work deliverable hereunder shall be in accordance with 
qood commercial practice and adequate to insure acceptance by 
common carrier and safe transportation at the most economical 
rates. 
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0.02 MABKING 

(a) Each package, 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 Number or Report 
Requirement which requires the delivered item(s). 

(3) Indicates whether the Contractor considers the 
delivered item 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 ACCEPtANCE 

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 ACCEPtANCE 

Any acceptance or approval of services under this contract 
(including reporting requirements) shall be accomplished by 
the Contracting Officer. 

SEctiON F - DELIVERIES OR PEBFQBMANCE 

F.Ol PEBIOO OF PEBFQBMANCE 

This contract shall commence on the effective date of the 
contract and shall be for a period of five (5) years unless 
sooner terminated as provided in the article entitled 
"TERMINATION." 

-s-



SEctiON G - CONTRACT AQMINISTBATION DATA 

G.Ol COBRESPONQEHCE PROCEQUBE 

(a) To promote timely and affective administration, 
correspondence, including invoices and reports required 
by the contract to be submitted to the Government, shall 
be sent to the contracting Officer. 

u. s. Department of Energy 
Loa Alamos Area Office 
528 35th Street 
Los Alamos, NM 87544 

(b) All correspondence, including approvals, from the 
Government to the Contractor shall be sent to the 
Contract Administrator at the address set forth below: 

Contract Administrator 
County Administrator 
Incorporated County of Los Alamos 
P. o. Box 30 
Los Alamos, NM 87544 

G.02 GOVERNMENT COHTACT FOR POST AWARJ) AQMINISTRATION 

The Contractor shall use the Contractinq Officer as the focal 
point for all matters regarding this contract except as 
otherwise provided by the Contracting Officer in writing. The 
Los Alamos Area Office (LAAO) is the contract administration 
office.,. ;.· 

- . 
G.03 BILLING INSTRQctiONS 

In connection with the Contract Clause entitled "Allowable 
Cost and Payment" and Paragraph H.16, Advance Payments, and in 
order to support the amounts withdrawn from the Spacial Bank 
Account, the contractor shall submit invoices to the 
contractinq Officer on a monthly basis. Such invoices shall 
be prepared in compliance with the Billinq Instructions set 
forth in Attachment H of the contract and such other 
directions as may be provided by the Contractinq Officer. 

Ll\:UG-002 
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G.04 ANNUAL INQIRECT COST BATE SQBMISSION 

(a) In accordance with the contract clause entitled 
"Allowable Cost and Payment", the Contractor, as soon as 
possible but not later than one hundred eighty (180) days 
after the expiration of its fiscal year, shall submit to 
the indirect cost rate Cognizant Contracting Officer 
(CCO), identified in paragraph (e) of this clause, a 
proposed final indirect rate or rates for that period 
based on the Contractor's actual coat experience during 
that period, together with supporting data or 
calculations. 

(b) Allowability of costs and acceptability of cost 
allocation methods shall be determined in accordance with 
the cost principles in effect as of the date of this 
contract. 

(c) The settlement of final indirect cost rates and indirect 
costs shall be accomplished prior to the Contracting 
Officer's approval of the final payment. 

(d) Pending settlement of final indirect cost rates for any 
period, the contractor shall ba reimbursed for indirect 
rates at billing rates acceptable to the ceo. These 
billing rates are subject to appropriate adjustments when 
the final indirect cost rates are settled. The 
contractor shall provide to the ceo annually, within 180 
days after the expiration of its fiscal year, a billing 
rate proposal, together with supporting data. If billing 
rates change substantially at any time during the 
contrac~-perf~rmanca period, the Contractor shall notify 
the ceo in writing~ Upon review of the annual billing 
rate proposal, or any notification of substantial rate 
change during the contract performance period, the ceo 
may adjust the approved billing rata. In the avant that 
adjustment is to be applied retroactively, the Contractor 
shall make appropriate adjustments on its next voucher. 

(e) The indirect cost rate ceo and address is as follows: 

Herman Smith 
u. s. Department of Energy 
Albuquerque Operations Office 
Financial Management Division 
P. o. Box 5400 
Albuquerque, New Mexico 87115 
Telephone No. (505) 845-4107 

-7-



The contractor shall use the ceo as the point of contact 
for indirect cost rate matters as defined by the contract 
clause entitled "Allowable Cost and Payment." 

{f) The billinq rate tor indirect costs for the first year of 
operation will be established as a provisional billinq 
rate ot 1St to be applied to salaries and benefits. If, 
durinq the period of performance of this contract, 
provisional rates have not been established for a 
subsequent period, via a contract modification, then the 
contractor shall continue to bill those rates most 
recently approved by the contractinq Officer, or at lower 
rates until such time as the contract is modified to 
reflect the most currant approved rates. 

SECTION H - SPECIAL CONTRACT REQUlRJ!MENTS 

H.Ol ADDITIONAL PEFINITIONS 

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 term "University" means the Reqents of the University 
of California which manaqes and operates the Los Alamos 
National Laboratory under DOE Contract No. W-7405-ENG-36. 

{b) The terms "Laboratory" or "LANL" mean the Department of 
Enerqy owned Los Alamos National Laboratory located in Los 
Alamos, New Mexico. · 

{c) The term··•county" and "Contractor" are used 
interchanqeably and mean the Incorporated County of 
Los Alamos. 

Interpretation of the terms and conditions of this Agreement 
shall be made in accordance with the definitions of the most 
recently published edition of the National Fire Protection 
Association (NFPA) standards unless such definitions are 
contrary to the express terms and conditions of this 
Aqreement. 

H.02 YNCLASSIFIEQ CONTROLLED NQCLEAft INFQBMATIQN 

{a) pefinition. Unclassified Controlled Nuclear Information 
{UCNI) is defined as, and limited to, sensitive but 
unclassified Atomic Enerqy Defense Program information 
concerninq desiqn, production, 
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utilization, and safeguards 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 qiven below. 

(b) Leaend. Documents oriqinated by the Contractor or 
furnished by the Government or the University to the 
Contractor in connection with this contract may contain 
UCNI as defined in Section 148 of the Atomic Enerqy Act 
of 1954, as amended. The followinq leqend will be 
stamped or typed on the cover of such documents: 

UNCLASSIFIED CONTROLLED NUCLEAR INFORMATION 
NOT FOR PUBLIC DISSEMINATION 

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

The contractor shall be responsible for protectinq such 
information from unauthorized dissemination in accordance 
with DOE regulations, requirements, and instructions. 

(c) Access. UCNI may only be made available to authorized 
individuals, which, for purposes of this contract, means 
only to u. s. citizens who have a need to know in the 
performance of official duties or DOE authorized 
activities and who are employees of the Government, 
employees of a Government contractor or subcontractor, or 
employee~ of a prospective Government contractor or 
subcontractor.for the purpose of biddinq on a Government 
contract. · · 

(d) Protection of YCNI. All parties shall ba obliqed under 
penalty of law to protect such information as required by 
10 CFR 1017.17, such responsibility includinq, but not 
limited to, the followinq: 

(1) General. UCNI required protection from unauthorized 
dissemination. UCNI must be protected and 
controlled in a manner consistent with that 
customarily accorded other types of unclassified but 
sensitive information (e.q., 
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proprietary business information, personnel or 
medical records of employees, attorney-client 
information). The contractor shall establish and 
maintain a system for the protection of 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 granted special access to UCNI who receives, 
acquires, or produces an UCNI or a document or 
material containing UCNI shall taka reasonable and 
prudent steps to ensure that it is protected from 
unauthorized dissemination. 

(2) Protection in ose or Stgraqe. An Authorized 
Individual or a person granted special access to 
UCNI shall maintain physical control over any 
document or materials containing an UCNI 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 usa, it must be stored in a 
secure container (e.g., locked desk or file cabinet) 
or in a location where access is limited (e.g., 
locked or guarded office, controlled access 
facility). 

(3) Reproduction. A document or material containing an 
UCNI notice may be reproduced to the minimum extent 
necessary consistent with the need to carry out 
official duties without permission of the oriqinator 
provided the reproduced document or material is 
marked and protected in the same manner as the 

• original_document or material. . . 
(4) Destruction. A document or material containinq an 

UCNI notice may be disposed of by any method which 
assures sufficiently complete destruction to prevent 
its retrieval (providinq the disposal is authorized 
by the Archivist of the United States under 41 CFR 
101-11.4 and by aqancy records disposition 
schedules). 
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(5) Transmission. 

(i) A document or material containinq an UCNI 
notice must be packaqed to prevent disclosure 
of the presence of UCNI when transmitted by a 
means which could allow access to the document 
or material by a person who is not an 
Authorized Individual or a person qranted 
special access to UCNI. The address and return 
address must be indicated on the outside of the 
packaqe. 

(ii) A document or material containinq an UCNI 
notice may be transmitted by: 

A. u. s. first class, express, certified, or 
reqistered mail; 

B. Any means approved for the transmission of 
classified documents or material; 

c. An Authorized Individual or a person 
qranted special access to UCNI when he or 
she can control access to the document or 
material beinq transmitted; or 

D. Any other means determined by the DOE 
Assistant Secretary for Defense Proqrams 
to be sufficiently secure. 

(iii) UCNI may be discussed or transmitted over an 
,. .;·· unprotected telephone or telecommunications 

cireuit when required by operational 
considerations. More secure means of 
communication should be utilized whenever 
possible. 

(6) Autgmated Data frocessinq CAPP>. OCNI may be 
processed or produced on any ADP system which is 
certified for classified information which complies 
with the quidelines of Office of Manaqement and 
Budqet Circular No. A-130, "Manaqement of Federal 
Information Resources," or which has been approved 
for such usa in accordance with the provisions of 
applicable DOE directives. 
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(e) Penalties. Any person who violates Section 148 of the 
Atomic Energy Act or any requlation or order of the Head 
of Aqency issued under Section 148 of the Atomic Enerqy 
Act, including the requirements of this Paragraph H.02, 
may be subject to a civil penalty; and may also be 
subject to a criminal penalty under Section 223 of the 
Atomic Energy Act of 1954, as amended. The DOE Assistant 
Secretary tor Defense Programs may recommend to the Head 
of the Agency imposition of this civil penalty which 
shall not exceed $100,000 for each violation. 

H.03 QQNFIDEHTIALITX OF INFQBMATIQN 

(a) To the extent that the work under this contract requires 
that the Contractor be given access to confidential or 
proprietary business, technical, or financial information 
belonging to the Government or other companies, the 
Contractor shall after receipt thereof, treat such 
information as confidential and agrees not to appropriate 
such information to its own use or to disclose such 
information to third parties unless specifically 
authorized by the contracting Officer in writing. The 
foregoing obliqations, however, shall not apply to: 

(1) Information which, at the time of receipt by the 
contractor, is in the public domain; 

(2) Information which is published by others after 
receipt thereof by the Contractor or otherwise 
becomes part of the public domain through no fault 
of the Contractor; 

(3) Information wbicb the contractor can demonstrate was 
in its possession at the time of receipt thereof and 
was not acquired directly or indirectly from the 
Government or other companies pursuant to this 
contract; 

(4) Information which the Contractor can demonstrate was 
received by it from a third party who did not 
require the Contractor to hold it in confidence. 
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(b) The Contractor shall obtain the written agreement, in a 
form satisfactory to the Contracting Officer, of each 
employee permitted access, whereby the employee agrees 
that he or she will not discuss, divulge or disclose any 
such information or data to any person or entity except 
those persons within the Contractor's organization 
directly concerned with the performance of the Contract. 

(c) The Contractor agrees, if requested by the Government, to 
siqn an agreement identical, in all material respects, to 
the provisions of this Para. B.OJ, with each company 
supplyinq information to the contractor under this 
contract, and to supply a copy of such aqreament to the 
contractinq Officer. From time to time upon request of 
the Contracting Officer, the Contractor shall supply the 
Government with reports itemizinq information received as 
confidential or proprietary and setting forth the company 
or companies from which the Contractor received such 
information. 

(d) The Contractor aqrees that upon request by the 
Contractinq Officer it will execute a DOE approved 
agreement with any party whose facilities or proprietary 
data it is given.access to or is furnished, restricting 
use and disclosure of the data or the information 
obtained from the facilities. Upon request by the 
Contractinq Officer, such an aqreemant shall also be 
siqned by contractor personnel. 

H.04 REPRES£NTATIONS. CEBTIFICATIONS AND OTHER STAtEMENTS 

The Representations, Certifications and Other Statements of 
Offeror; sub~itted.by ~~·Contractor and that apply to this 
contract, are incorporated here by reference. 

H.OS MODIFICATION AUTHORITY 

Notwithstandinq any of the other provisions of this contract, 
the Contractinq Officer shall be the only individual 
authorized to: 

(a) waive any requirement of this contract, or 
(b) modify any term or condition of this c~ntract. 
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H.06 GOVEBNMENT-fURNISHED PROPERTY AND SERVlCES 

This Paragraph H.06 supplements the contract Clause entitled, 
"Government Property (Cost-Reimbursement, Time-and-Material, 
or Labor-Hour Contracts)." 

(a) General. Unless the Contracting Officer and the 
Contractor agree otherwise, DOE shall furnish, without 
cost to the Contractor, the property and services listed 
below subject to procedures prescribed by the contracting 
Officer for the performance of this contract. In 
providing these services, the DOE •ay use any source 
available at the LANL. These sources .. y include the 
University of California, including any of its 
sub-contractors, or other sources as DOE may deem 
appropriate. 

(b) Property. 

(1) Equipment and yebicles. The equipment and vehicles 
described in Attachment B. 

(2) Facilities. The facilities described in Attachment 
c. No alterations to the facilities shall be made 
without specific written permission from the 
Contracting Officer; however, such permission shall 
not be unreasonably withheld. 

(3) Supplies. Supplies, parts and materials which are 
on hand at the termination of contract No. 
DE-AC32-88AL44118 shall be furnished to the 

~ ContractQr and shall be accounted for and included 
in the contradtor's Property Management System. 

(c) Seryices 

(1) Utilities. Gas, electricity, water, steam and 
sewage. 

(2) Telephone Seryice. Telephone services for local 
toll and long distance calla with access to the 
Federal Telephone System. Usa of telephone services 
shall be in accordance with DOE Order 1450.3 dated 
May 26, 1988. 
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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 for this 
system will remain with the University. The 
University through the Government's 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 cyehicles and 
Facilities>. Services for repair and maintenance 
services for vehicles and facilities in order to 
keep them in a functional state of repair can be 
provided by the DOE, its contractors or 
subcontractors providing these services at the LANL 
to the extent that they are available. 

(5) Health. Safety. and Environmental Seryices. 

(i) Occupational Medicine: Pre-employment and 
annual physical examinations, as specified by 
NFPA, DOT, and substance abuse testing for 
contractor Fire Department personnel as 
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 medical and rescue 
serVices~ 

(iii) Ionizing Radiation: Radiation monitoring 
services to contractor fire suppression, 
emergency medical and rescue services personnel 
that include dosimetry, bioassay sampling, 
invivo counting, monitoring and 
instrumentation. DOE will evaluate the results 
and provide reports to the Contractor. The 
contractor shall administer the issuance and 
collection of instruments, dosimetry devices, 
and samples and shall request and schedule 
services for its employees. 
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(6) 

(7) 

(8) 

Training. The Contractor may use DOE-owned 
facilities for training to meet requirements of the 
contract and is authorized to attend government­
sponsored training programs and services. 

Communications. Access to the LANL trunk radio 
system and use of communications equipment 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 Alarm Center, TA-64-1, 
to handle radio communications for the Fire 
Department'• dispatch function. 

Instrumentation. Maintenance and repair services 
for Government radios and associated equipment and 
radiation detectors assigned to the contractor for 
the performance of this contract. 

(9) Security/Protective Seryices. Necessary security 
and Protective services. 

(10) Locksmith Seryices. Locksmith services including 
locks, lock cores, and keys. 

(11) supplies. Materials and services Squrces. The 
contractor will use established sources available to 
DOE at Los Alamos. These sources ·include but are not 
limited to General services Administration and the 
Los Alamos National Laboratory (LANL) warehouses to 
obt~in supplies and materials if these sources are 

~ debermined the most economical to meet the need. 
Additionally, ·the Contractor should also request 
Government rates for travel, lodging, etc., when 
possible. 

H.07 INSUBANCE REQUIREMJNTS 

In accordance with the Contract Clause entitled •Insurance -
Liability to Third Persons,• the following kinds and minimum 
amounts of insurance are required during the performance 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 form of policy of 
at least $500,000 per occurrence. 

(c) Automobile Liability Insurance: covaraqe shall be on the 
comprehensive form of policy. It shall provide for 
bodily injury and property damaqe liability coverinq the 
operation of all automobiles used in connection with 
performinq the contract. Policies coverinq automobiles 
operated in the United States shall provide coveraqe of 
at least $200,000 per person and $500,000 per occurrence 
for bodily injury and $20,000 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 LIMI1ATIQN OF LIABILity 

Notwithstandinq anythinq to the contrary in the Contract 
Clause entitled "I~surance-Liability to Third Persons" or any 
other clause of this contract, no provision of this contract 
waives any of the sovereiqn immunity or statutory limitation 
of liability of the State of New Mexico or any of ita 
political subdivisions, qovernmental entities, or public 
employees which is applicable to the Contractor. 

H.09 PERSONHEL SECVRITX "O" CLEARANCES 

All County personnel who are assiqned to or oversee the Fire 
Department and who require a DOE "Q" clearance to perform 
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 for background investigations for "Q" 
clearances. However, the Contractor shall be responsible for 
all pre-employment checks necessary to determine an 
individual's suitability for employment prior to requesting 
the Government to perform a background investigation on the 
individual for the purpose of obtaining a "Q" clearance. 

8.10 COST PRINCIPLES FOR STAtE AND LOCAL GQYERNMENTS 

The contractor shall be subject to OMB Circular A-87 , ~ 
Principles for State and Lgcal Governments. Should OMB 
Circular A-87 as it exists on the affective data of this 
contract be amended to impose upon contractors the 
requirements of the Civilian Employee and Contractor Travel 
Expanses Act of 1985, Public Law 99-234, the Contractor shall 
thereafter be required to comply with such amended provisions 
ot OMB Circular A-87 tor the remainder of the contract 
performance period. 

H. 11 AQDITS OF STATE AND LQCAL GoyERNMENTS 

The contractor shall be subject to OMB Circular A-128, Audits 
of state and Lgcal Governments 

H .12 SQBCOHTBACTING PLAU 

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

H.13 CONTRACT REPRiSENTbTIVES 

(a) Department of Energy (DOE) 

(1) The contractinq Officer may desiqnate tor the 
contract, a Contracting Officer Representative (COR) 
who shall be identified to the contractor in writing 
by the contractinq Officer. The limitation on the 
authority of the COR to act for the Contracting 
Officer shall be sat forth in writing and a copy 
provided to the Contractor. 
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(2) The Contracting Officer may desiqnate a Technical 
Representative for this contract who may be an 
employee of the University of California. such 
individual's name shall be identified, in writing, 
by the Contracting Officer. The duties of the 
Technical Representative shall be to monitor the 
contract performance by the Contractor for 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 with Technical Matters 

A. Monitor compliance of Contractor with 
technical requirements of Contract. 

B. Inform the Contracting Officer in writing 
of 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 Government-furnished 
property and services and timely 
Government comment on deliverables 
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 for immediate resolution. such 
reports should contain the facts and 
recommendations pertinent to the questions 
at issue. 

Recommend to the contracting Officer 
technical changes required to meet minimum 
DOE Orders requirements for fire 
suppression, emergency and rescue services 
at LANL. 
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(ii) Monitor the Administrative and funds 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 amount stated in the 
contract. 

B. Report any indication that coats are being 
incurred which are not appropriately 
chargeable to the Contract. 

(iii) Prgperty Management 

Review and make recommendations on the 
contractor's request for Government-furnished 
facilities, supplies materials, and equipment 
and forward the request to the Contracting 
Officer for disposition. 

(iv) Assist in Closeout of the Contract 

Upon expiration or termination of the contract, 
forward to the contractinq Officer a written 
statement attesting to the acceptability of the 
Contractor's technical performance and 
attesting to the completion of certain elements 
of the contract work including, but not limited 
to, submittals, reports, and other deliverable& 
required by the contract. 

(3) DOE and ihe·contractor understand and aqree that all 
activities designated to ba performed by the 
Technical Representative or other employees or 
agents of the University of California pursuant to 
this contract are performed for DOE under and 
pursuant to Contract No. W-7405-ENG-36 between the 
university and DOE. 

(b) County of Loa Alamos (County) 

The county shall daaiqnate, in writinq, a full time 
contract Manaqer and an alternate who shall be 
responsible for the administration of this contract. The 
contract Manager shall be authorized and responsible to 
make and implement decisions within the scope of the 
contract and authorized to represent the County at 
meetings on contract matters. 
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H.14 PAXMENT FOR OVERTIME PREMIUMS 

(a) DOE is in the process of seeking from the Secretary of 
the United States Department of Labor a waiver for this 
contract from the requirement of the Contract Work Hours 
and Safety standards Act to pay one and one-half times 
the basic rate of pay for all hours worked in excess of 
forty hours per week. The requirements of 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 for waiver is denied. In the evant the 
request for waiver is denied, the clause will be 
effective retroactively on the effective data 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 usa of overtime for hours worked in excess of the 
work schedules established pursuant to Paragraph B.07, 
work Schedules, is authorized under this contract if the 
overtime premium does not exceed the amount established 
by the budget submitted by the Contractor and approved by 
the contracting Officer as required by the Statement of 
Work, Part III, Attachment A, Paragraph IIIA, or the 
overtime premium is paid for work: 

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

(2) By indirect-labor employees such as those performing 
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 such documentation shall contain the following 
information with copies provided to the Contracting 
Officer: 

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

(2) An explanation of the effect that denial of the 
overtime would have had on contract performance. 

(3) Documentation explaining how Contracting Officer 
approval was obtained, where appropriate. 

H.lS PRIVACY ACT SYSTEMS OF RECORQS 

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

H.16 ADVANCE PAXMEHTS 

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

(b) Special Bank Accounts - Use. All advances of Government funds 
shall be withdrawn pursuant to a Letter of Credit in favor of 
a bank qualified as a depository for federal monies or, at the 
option of the Government, shall be made by check payable to 
the Contractor, and shall be deposited only in the Special 
Bank Account established by a Special Bank Account Agreement 
for Use With the Checks-Paid Method of Latter of Credit 
Financing in the form and containinq the provisions set forth 
in Attachment G of this 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) mingled with any funds of the Contractor 
or (2) used for a purpose other than that of makinq payments 
for the management allowance and for costs allowable under 
this contract or payments for other items specifically 
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approved in writinq by the Contractinq Officer and the 
Contractor's indirect costs as 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 as the Contractinq Officer may 
direct. 

(c) Title to [Unds Adyanced. Title to the unexpended balance of 
any funds advanced and of any bank account established 
pursuant to this Paragraph H.16 shall remain in the Government 
and be superior to any claim or lien of the bank of deposit or 
others. It is understood that an advance to the Contractor 
hereunder is 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 make expenditures 
therefrom, as provided in this Paragraph H.16. 

(d) Review and Approyal of Costs Incurred. The Contractor shall 
prepare and submit monthly (30 days after the and of the 
report month) a voucher for the total of net expenditures 
accrued (i.e., net costs 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 acknowledqment by DOE that the net costs 
incurred are allowable under the contract and that they have 
been record•d in the accounts maintained by the contractor in 
accordance with DOE accountinq policies, but will not relieve 
the Contractor of responsibility for DOE's assets in its care, 
for appropriate subsequent adjustments, or for errors later 
bacoming·kno~ to DOE. 

~ . 
(a) Financial Settlement. The Government shall promptly pay to 

the Contractor the unpaid balance of allowable costs, indirect 
costs, and the final installment of the manaqemant allowance 
as provided for in Paraqraph 8.05, Manaqement Allowance, upon 
expiration of the term of the contract, or completion of the 
work and its acceptance by the Government after (1) compliance 
by the Contractor with DOE's patent clearance requirements, 
and (2) the furnishinq by the contractor of: 

(i) an assignment of the Contractor's riqhts to any refunds, 
rebates, allowances, accounts receivable, or other 
credits applicable to allowable costs under the contract; 

(ii) a closinq financial statement; 
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(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, ita officers, 
aqenta, and employees from all liabilities, obliqations, 
and claims arisinq out of or under this contract subject 
only to the followinq exceptions: 

(A) specified claims in stated amounts or in estimated 
amounts where the amounts are not susceptible to 
exact statement by the Contractor. 

(B) claims, toqether with reasonable expenses incidental 
thereto, based upon liabilities of the Contractor to 
third parties arisinq out of the performance of this 
contract; provided that such claims are not known to 
the Contractor on the date of the execution of the 
release; and provided further that the Contractor 
qives notice of such claims in writing to the 
contractinq Officer not more than six years after 
the date of the release.or the date of any notice to 
the contractor that the Government is prepared to 
make final payment, whichever is earlier; and 

(C) Claims for reimbursement of coats (other than 
expanses of the Contractor by reason of any 
indemnification of the Government against patent 
liability), including reasonable expenses incidental 

_ thereto, incurred by the Contractor under the 
;· ~rovis~ona of this contract relating to patents. In 

arrivinq·at the amount due the Contractor under this 
Paragraph H.16, there shall be deducted any claim 
which the Government may have against the Contractor 
in connection with this contract, and deductions due 
under the terms of this contract, and not otherwise 
recovered by or credited to the Government. The 
unliquidated balance of the Special Bank Account may 
be applied to the amount due and any balance shall 
be returned to the Government forthwith. 

(f) Claims. Claims for credit against funds advanced or for 
payment shall be accompanied by such supporting documents and 
justifications as the Contracting Officer shall prescribe. 

(g) Discounts. The Contractor shall take and afford the 
Government the advantaqe of all known and available cash and 
trade discounts, rebates, allowances, credits, aalvaqe, and 
commissions unless the Contractinq Officer finds that action 
is not in the best interest of the Government. 
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(h) Reyenues. All revenues accruing 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 
writing by the contracting Officer. 

(i) Direct Payment of Cbarqes. The Government reserves the right, 
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 OF RECORPS 

(a) Government's Records. 

(1) Except as is provided in subparagraph (b) of this 
Paragraph H.17 and as may be otherwise agreed upon by the 
Government and the Contractor, all records acquired or 
generated 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 Contracting Officer may from time to time 
direct during the progress of the work or, in any event, 
as the Contracting Officer shall direct upon settlement 
of this contract. The Contractor shall, subject to DOE'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~elivered to the Government by the Contractor under 
this contract; or to retain duplicates which are in 
excess of the Government's requirements; 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 New Mexico Public 
Records Act or any similar •rights to know• type of law 
or regulation, is requested to disclose any of the 
Government's records as defined in subparagraph (a)(l) 
above, the Contractor will not make any such disclosures 
and shall promptly notify DOE of such request and DOE 
shall be solely responsible for responding to such 
request and for any defense against such disclosure and 
shall have complete control of the defense and all 
litigation or negotiations associated therewith. 
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(b) Contractor's OWn Records. The following records are 
considered the property of the Contractor and not within the 
scope of subparaqraph (a) above: 

(1) Personnel and medical records and files (excluding 
personnel radiation exposure records) maintained on 
individual employees, applicants and former employees; 

(2) Worker's compensation files; 

(3) Internal health and safety files; 

(4) Employee relations records and files, such as records and 
files pertaining to: 

(5) 

(6) 

(7) 

(i) Qualifications or suitability for employment of any 
employee, applicant, or former employee; 

(ii) Employee and union qrievances; 

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

(iv) Allegations, investigations, and resolution of 
employee misconduct; 

(v) Employee discipline; 

(vi) Employee charges of discrimination; 

(vii). Negotiations with any labor organization in 
;· ~onnection with any labor contract; . . 

Records and files pertaining to wages, salaries and 
benefits and wage, salary and benefit administration; 

Privileged or confidential Contractor financial 
information and correspondence between the Fire 
Department and other segments of the Contractor's 
organization located separate from the Fire Department; 
and 

Internal legal files. Upon expiration of this contract, 
however, if requested by DOE, copies of any such records 
pertaining to employees that continue in the employ of a 
successor contractor operating the Los Alamos Fire 
Department shall be, unless otherwise prohibited by law, 
delivered to the successor contractor. 
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(c) The provisions of subparagraph (b) above apply to all records 
described therein without regard to the date or origination of 
any such record. 

(d) Inspection and Audit of Records. All records acquired or 
generated by the Contractor under this contract in the 
possession of the Contractor, including those described in 
subparagraph (b) above, shall be subject to inspection and 
audit by DOE at all reasonable times, and the Contractor shall 
afford DOE proper facilities for such inspection and audit; 
provided, however, that upon request by the Contracting 
Officer, the Contractor shall deliver such recorda to a 
location specified by the Contractinq Officer for inspection 
by DOE. 

H .18 FIRE QEPARTMENT MAHAGEMEHT TEAM 

(a) 

(b) 

(c) 

Establisbment - The County and the DOE hereby agree to 
establish a Fire Department Manaqement Team (FDMT) which shall 
assist in the management of the Fire Department as described 
by the functions below. The FDMT shall be composed of equal 
representation from the County and DOE. A minimum of two (2) 
representatives from each organization shall be appointed to 
serve on the FDMT as voting members. A maximum of two (2) 
additional non-voting representatives may be appointed by the 
voting members of the FDMT. At least one member from each 
agency shall have technical knowledge and experience of Fire 
Department-type operations. Establishment of the FDMT shall 
be within 30 days after award of the contract. 

Mission - The mission of the FDMT shall be to provide both the 
DOE and~e County a vehicle by which to collectively review 
and communicate the Fire Department's ability to provide 
essential services and to meet Fire Contract requirements. 
The FDMT shall also provide a forum for the resolution of 
conflicting interests. 

functions - Specific functions to be performed by the FDMT 
shall include: 

(1) Monitor the operations of the Fire Department to assure 
compliance with the terms of the Contract. 

(2) Review the Fire Department operating procedures to assure 
that the Fire Department is operated to optimally utilize 
available resources in the most efficient and economical 
method possible. 
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(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

Review the Fire Department development of long range 
plans to assure that they reflect the future requirements 
of the Fire Department to meet the Doe and Los Alamos 
county needs. 

Provide recommendation to the Fire Chief to implement 
changes within the scope of the contract to meet County 
or DOE requirements for fire suppression, emergency 
medical, and rescue services. 

Review and make recommendations to the county and DOE 
regarding changes proposed by the Fire Department tor 
staffing and equipment asaiqnmenta to stations. 

Review and recommend tor approval the Fire Department's 
annual operating budget. 

Develop for county and DOE approval, written operating 
procedures that will be used by the FDMT to perform the 
duties set forth herein. These procedures shall set 
forth the FDMT's operating rules to be followed in 
performing its function tor issues involving policy. 
These procedures shall be submitted tor DOE and County 
approval within 60 calendar days attar appointment of the 
FDMT. 

Refer issues that cannot be resolved or that are not 
within the scope of the contract to the County and DOE 
for resolution. 

The.-FDMT will provide an annual report to the County and 
DO~ on the ov•rall state of the Fire Department. This 
written report shall be submitted in the first week of 
Auqust of each year. 

H.19 AUTHORITY HAVlHG JVRISDictiQN 

With respect to the Loa Alamos National Laboratory Fire Service 
Area, as defined in the Statement of Work and Attachment D to this 
contract, the contracting Officer shall be the •authority having 
jurisdiction,• as that term is defined in National Fire Protection 
Association publications. This authority is limited to aatters 
involving the approval of equipment, facilities, and procedures 
affecting any facility owned by DOE or operated by DOE or any of 
its contractors. 

H.20 EQUIVALENT FEDERAL WAGE BATES 

In the performance of this contract the Contractor shall comply 
with the requirements of u. s. Department of Labor Wage 
Determination a copy of which is attached to this contract (see 
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Part III- SECTION J, Attachment I.) Furthermore, Clause(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 of subcontracts and in accordance with the 
clause, "Subcontract (Cost-Reimbursement and Letter Contract), "the 
contractor shall insure that: 

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

(b) Any applicable subcontractor cost or Pricing Data and a 
Certificate of CUrrent Cost or Pricing Data (see FAR 15.804-2) 
and subcontractor Representations and Certifications (see Part 
IV, Section K); and 

(c) Any required prior notice and description of the subcontract 
is given to the Contracting 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 terms or conditions, 
determination of the allowability of any cost, revision of 
this contract or any of the respective obligations of the 
parties thereunder, or creation of 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 
"Organizational Conflicts of Interest Disclosure or 
Representation" for all subcontractors to be utilized under 
this contract. No work shall be performed by the 
subcontractor until the Contracting Officer has cleared the 
subcontractor for Organizational Conflicts of Interest (CCI). 

H.22 RELEASE OF INFQBMATION 

Any proposed public release of information including publications, 
exhibits or audiovisual productions pertaining to this contract or 
the work called for by this contract shall be submitted for 
approval prior to printing and distribution. Approval authority is 
HQ DOE, OPA/HQ, Washington, DC. Proposed releases 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 
original proposal may not be acquired (leased or purchased) without 
the prior written consent of the contracting Officer. Whenever 
Contracting Officer written consent is required, the Contractor 
will furnish to the Contracting Officer information concerning the 
need for and selection of such AOPE, the specific make(s) and 
model(s), and the lease versus purchase determination. 

H.24 AQTOHATED DATA PRQCESSING EOUIPMEHT CAQPEl LEASING 

(a) If the Contractor leases ADPE equipment for usa under this 
contract, the Contractor shall include a provision in the 
rental contract stating that the Government shall have the 
unilateral right to exercise any purchase option under the 
rental contract between the Contractor and the ADPE equipment 
vendor and to realize any other benefits earned through rental 
payments. 

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

H.25 APPRAISALS 

(a) The Contracting Officer will perform an annual appraisal of 
the overall Fire Department operation to determine the 
adequacy of services provided as required in the Contract. 
Performance criteria will be basad on specified service levels 
and adherence to developed plans, policies, and procedures 
referenced in the Contract. ' .,.· . . 

(b) Pursuant to paragraph (a) above, the following performance 
appraisal areas will be evaluated: 

(1) General Management and Planning Support. Factors in this 
area include the Fire Department's performance as an 
organization in complying with stated goals and mission, 
organizational planning, staffing, and 
coordination/cooperation with external sectors. 

In addition, this area will address achievement of direct 
contract-related objectives and cover activities such as 
program planning; quality and quantity of work; adherence 
to cost and schedule commitments; technical information 
management and reporting; and achievements in development 
of systems and methods to batter meet requirements. 

(2) Operations Support. Included in this area are required 
activities addressing 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. 

(3) 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 affairs) if applicable. 

(c) The Contracting Officer will develop a report which will be 
made available to the Contractor for review and comment; the 
Contractor will have the opportunity to respond to the 
Contractinq Officer's findings and provide additional 
information to clarify 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) "Contracting 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 delegated by the 
Contracting Officer. 

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

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

2. FAR 52.203-1 OFFICIALS NOT TO BENEFIT (APR 1984) 

No member of or delegate to Congress, or resident 
commissioner, shall be admitted to any share or part of this 
contract, or to any benefit arising from 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, after notice and hearing, the agency head 
or a designee determines that the Contractor, its agent, or 
another representative--

(1} Offered or gave a gratuity (e.g., an entertainment 
or gift) to an officer, official, or employee of the Government; 
and 

(2) Intended, by the gratuity, to obtain a contract or 
favorable treatment under a contract. 

(b) The facts supporting this determination may be reviewed 
by any court having lawful jurisdiction. 

(c) If this contract is terminated under paragraph (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 gratuities to the 
person concerned, as determined by the agency head or a designee. 

(This subparagraph (c) (2) is applicable only if 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 agreement or understanding for a contingent fee, 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. 

"Bona fi~e employee," as used in this clause, means a person, 
employed by a contractor and subject to the contractor's 
supervision and control as to time, place, and manner of 
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 fee," as used in this clause, means any 
commission, percentage, brokerage, or other fee that is 
contingent upon the success that a person or concern has in 
securing a Government contract. 

"Improper influence," as used in this clause, 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 1985) 

(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 asserting riqhts that are otherwise authorized by 
law or regulation. 

(c) The Contractor aqrees to incorporate the substance of 
this clause, including this paragraph (c), in all subcontracts 
under this contract. 

6. FAR 52.203-7 ANTI-KICKBACK PROCEDURES (OCT 1988) 

(a) Definitions. 

"Kickback," as used in this clause, means any money, 
fee, commission, credit, gift, qratuity, thing of value, or 
compensation of any kind which is provided, directly or 
indirectly, to any prime Contractor, prima Contractor employee, 
subcontractor, or subcontractor employee for the purpose of 
improperly obtaininq or rewarding favorable treatment in 
connection with a prime contract or in connection with a 
subcontract relating to a prime contract. 

-"Person," as used in this clause, means a corporation, 
partnership, business association of any kind, trust, joint-stock 
company, or individual. 

"Prima contract," as used in this clause, means a 
contract or contractual action entered into by the United States 
for the purpose of obtaining supplies, materials, equipment, or 
services of any kind. 

"Prime Contractor," as used in this clause, means a 
person who has entered into a prime contract with the United 
states. 

"Prime Contractor employee," as used in this clause, 
means any officer, partner, employee, or aqent of 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) means 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 
kickback; 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}· {l)..r·· The Contractor shall have in place and follow 
reasonable procedures designed to prevent and detect possible 
violations described in paragraph (b) of this clause in its own 
operations and direct business relationships. 

(2) When .the Contractor has reasonable grounds to 
believe that a violation described in paragraph (b) of this 
clause may have occurred, the contractor shall promptly 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 have 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 Contracting Officer may (i) offset the amount 
of the kickback against 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 ot 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) ot 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)(S) 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. As required in paragraph (b) of this 
clause, the officer or employee responsible tor the 
modification proposal shall execute the following certification: 

CERTIFicATE 0~ PROCUREMENT INTEGRITY - MODIFICATION (SEP 
1990) ' 

FDC-A 

(1) I, (Name of certifier) am the officer or employee 
responsible for the preparation of this 
modification proposal and hereby certify that, to 
the bast of my knowledge and belief, with the 
exception of any information described in this 

- certification, I have no information concerning a 
violation or possible violation of subsection 
27(a), (b), (d), or (f) of the Office of Federal 
Procurement 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) (1) (B) of the Act, I 
further certify that to the best of my knowledge 
and belief, each officer, employee, agent, 
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, as implemented in the FAR, and 
will report immediately to me any information 
concerning 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) 

(S1gnature of the off1cer or employee respons1ble 
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, OR FRAUDULENT 
CERTIFICATION MAY RENDER THE MAKER SUBJECT TO 
PROSECUTION UNDER TITLE 18, UNITED STATES CODE, 
SECTION 1001. 

(End of certification) 

(d) In making the certification in paragraph (2) of the 
certificate, the officer or employee of the competing Contractor 
responsible for the offer or bid, may rely upon a one-time 
certification to the competing Contractor, supplemented by 
periodic training. These certifications shall be maintained by 
the contractor for a period of 6 years from the date a certifying 
employee's employment with the company ends or, for an agency, 
representative, or consultant, 6 years from 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. 

FDC-A 
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8. FAR 52.203-10 PRICE OR FEE ADJUSTMENT FOR ILLEGAL OR IMPROPER 
ACTIVITY (SEPT 1990) 

(a) The Government, at its 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 paragraph (b) of this clause if the head of the 
contracting activity or his or her desiqnee, determines that 
there was a violation of subsection 27(a) of the Office of 
Federal Procurement Policy Act as amended (41 u. s. c. 423) as 
implemented in the FAR. In the case of a contract modification, 
tbe fee subject to reduction is the fee specified in the 
particular contract modification at the time of execution, except 
as provided in subparagraph (b)(S) of this clause. 

(b) The price or fee reduction referred to in paragraph (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 target 
fee specified in the contract at the time of award 
notwithstanding any minimum fee or "fee floor" specified in the 
contract. 

(3) For cost-plus-award-fee contracts--

(i) The base fee established in the contract at 
the time of contract award; 

(iir I~ 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 time of contract award, 
or; 

(ii) If an immediate adjustment to the contract 
target price and contract target profit would have a siqnificant 
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 target 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 from records or documents 
in existence prior to the date of the contract award or 
modification. 

(c) The Government may, at its election, reduce a prime 
contractor's 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 amount 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 for default. The rights and remedies of the 
Government specified herein are not exclusive, and are in 
addition to any other rights and remedies provided by law or 
under this contract. 

9. FAR 52.203-12 LIMITATION ON PAYMENTS TO INFLUENCE CERTAIN 
FEDERAL TRANSACTIONS (JAN 1990) 

(a)... Def~i-nitions. 

"Agency," as used in this clause, means executive agency as 
defined in 2.101. 

"Covered Federal action," as used in this clause, means any 
of the following Federal actions: 

(a) The awarding of any Federal contract. 

(b) The making of any Federal grant. 

(c) The making of any Federal Loan. 

(d) The entering into of any cooperative agreement. 

(e) The extension, continuation, renewal, amendment, or 
modification of any Federal contract, grant, loan, or cooperative 
agreement. 

FCC-A 
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"Indian tribe" and "tribal organization" as used in this 
clause, have the meaning provided in section 4 of the Indian 
Self-Determination and Education Assistance Act (25 u.s.c. 4508) 
and include Alaskan Natives. 

"Influencing or attempting to influence," as used in this 
clause, means making, with the intent to influence, any 
communication to or appearance before an officer or employee of 
any agency, a Member of Congress, an officer or employee of 
Congress, or an employee of a Member of Congress in connection 
with any covered Federal action. 

"Local government," as used in this clause, means a unit of 
government in a State and, if chartered, established, or 
otherwise recognized by a State for the performance of a 
governmental duty, including a local public authority, a special 
district, an intrastate district, a council of governments, a 
sponsor group representative organization, and any other 
instrumentality of a local government. 

"Officer or employee of an agency," 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 1_!1, 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, means an individual, 
corporation, company, association, authority, firm, partnership, 

-society, State, or local government, regardless of whether such 
entity is operated for profit, or not for profit. This term 
excludes an Indian tribe, tribal organization, or any other 
Indian organization with respect to expenditures specifically 
permitted by other Federal law. 

"Reasonable compensation," as used in this clause, means with 
respect to a regularly employed officer or employee of any 
person, compensation that is consistent with the normal 
compensation for 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 for 
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 permitted by other Federal 
law. 

"Regularly employed," as used in this clause,means, with 
respect to an officer or employee of a person requesting or 
receiving a Federal contract, an officer or employee who is 
employed by such person tor at least 130 working days within 1 
year immediately preceding the date of the submission that 
initiates agency consideration of such person for receipt of such 
contract. An officer or employee who is employed by such person 
for less than 130 working days within 1 year immediately 
preceding the date of the submission that initiates agency 
consideration of such person shall be considered to be regularly 
employed as soon as he or she is employed by such 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}· Propibitions 

(1) Section 1352 of Title 31, United States code, among 
other things, prohibits a recipient of a Federal contract, grant, 
loan, or cooperative agreement from using appropriated funds to 
pay any person for influencing or attempting to influence an 
officer or employee of any agency, a Member of Congress, an 
officer or employee of Congress, or an employee of a Member of 
congress in connection with any of the following covered Federal 
actions: the awarding of any Federal contract; the making of any 
Federal grant; the making of any Federal loan, the entering into 
of any cooperative agreement; or the modification of any Federal 
contract, grant, loan, or cooperative agreement. 

(2) The Act also requires Contractors to furnish a 
disclosure if any funds other than Federal appropriated funds 
(including profit or fee received under a covered Federal 
transaction) have been paid, or will be paid, to any person for 
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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 
Congress, or an employee of a Member of Congress in connection 
with a Federal contract, grant, loan, or cooperative agreement. 

(3) The prohibitions of the Act do not apply under the 
following conditions: 

(i) Agency and legislative liaison by own 
employees. 

(A) The prohibition on the usa of 
·appropriated funds, in subparagraph (b)(l) of this clause, does 
not apply in the case of a payment of reasonable compensation 
made to an officer or employee of a person requesting or 
receiving a covered Federal action if the payment is for agency 
and legislative liaison activities nor directly related to a 
covered Federal action. 

(B) For purposes of subdivision (b)(J) (i) (A) 
of this clause, providing any information specifically requested 
by an agency or Congress is permitted at any time. 

· (C) The following agency and legislative 
liaison activities are permitted at any time where they are not 
related to a specific solicitation for any covered Federal 
action: 

(1) Discussing with an agency the 
qualities and characteristics (including individual 
demons~rations) of the person's products or services, conditions 
or terms of sale, -and. s.ervice capabilities. 

(2) Technical discussions and other 
activities regarding the application or adaptation of the 
person's products or services for an agency's use. 

(D) The following agency and legislative 
liaison activities are permitted where they are prior to formal 
solicitation-of any covered Federal action. 

(1) Providing any information not 
specifically requested but necessary for an agency to make an 
informed decision about initiation of a covered Federal action; 

(2) Technical discussions regarding the 
preparation of an unsolicited proposal prior to its official 
submission; and 
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(3) Capability presentations by persons 
seekinq awards from an aqency pursuant to the provisions of the 
Small Business Act, as amended by Pub.L.95-507, and subsequent 
amendments. 

(E) Only those services expressly authorized 
by subdivision (b) (J)(i) (A) of this clause are permitted under 
this clause. 

(ii) Professional and technical services. 

(A) The prohibition on the usa of appropriated 
funds, in subparaqraph (b)(l) of this clause, does not apply in 
the case of: 

(1) A payment of reasonable compensation 
made to an officer or employee of a person reqUestinq or 
receivinq 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 neqotiation of any 
bid, proposal, or application for that Federal action or for 
~meetinq requirements imposed by or pursuant to law as a condition 
for receivinq that Federal action. 

(2) Any reasonable payment to a person 
other than an officer or employee of a person requestinq or 
receivinq 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 neqotiation of any 
bid, proposa~, or-ap~l~cation for that Federal action or for 
meetinq requirements imposed by or pursuant to law as a condition 
for receivinq that Federal action. Persons other than officers 
or employees of a person requestinq or receivinq a covered 
Federal action include consultants and trade associations. 

{B) For purposes of subdivision (b)(J) (ii) (A) 
of this clause, "professional and technical services" shall be 
limited to advice and analysis directly applyinq any professional 
or technical discipline. For example, draftinq of a leqal 
document accompanyinq 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 neqotiation 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 
applyinq 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 solely related to the legal aspects of his 
or her client's proposal, but generally advocate one proposal 
over another are not allowable under this section because the 
lawyer is not providing professional legal services. Similarly 
communications with the intent to influence made by an engineer 
providing an engineering analysis prior to the preparation or 
submission of a bid or proposal are not allowable under this 
section since the engineer is providing technical services but 
not directly in the preparation, submission, or negotiation of a 
covered Federal action. 

(C) Requirements imposed by or pursuant to 
law as a condition for receiving a covered Federal award include 
those required by law or regulation and any other requirements in 
the actual award documents. 

(D) Only those services expressly authorized 
by subdivisions (b)(l) (ii)(A)(l) and (2) of this clause are 
permitted under this clause. 

(E) The reporting requirements of FAR 
J.SOJ(a) shall not apply with respect to payments of reasonable 
compensation made to regularly employed officers or employees of 
a person. 

(iii) Disclosure. 

,. ,... _ (A) The Contractor who requests or receives 
from an agency a Federal contract shall fila with that agency a 
disclosure form, OMB standard form LLL, Disclosure of Lobbying 
Activities, if such person has made or has agreed to make any 
payment using nonappropriated funds (to include profits from any 
covered Federal action), which would be prohibited under 
subparagraph (b)(l) of this clause, if paid for with appropriated 
funds. 

(B) The Contractor shall file a disclosure 
form at the end of each calendar quarter in which there occurs 
any event that materially affects the accuracy of the information 
contained in any disclosure form previously filed by such person 
under subparagraph (c)(l) of this clause. An event that 
materially affects the accuracy of the information reported 
includes--

(1) A cumulative increase 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(s), or Member(s) 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 
exceedinq $100,000 under the Federal contract. 

(D) All subcontractor disclosure forms (but 
not certifications) shall be forwarded from tier to tier until 
received by the prime Contractor. The prime Contractor shall 
submit all disclosures to the Contractinq Officer at the end of 
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 awardinq Contractor. 

(iv) Aqreement. The contractor aqrees not to make 
any payment prohibited by the clause. 

(v) Penalties. 

(A) Any person who makes an expenditure 
prohibited under paraqraph (a) of this clause or who fails to 
file 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 o.s.c. 1352. An imposition of a civil 
penalty does not prevent the Government from seekinq any other 
remedy that may be applicable. 

(B) contractors may rely without liability on 
the representation made by their subcontractors in the 
certification and disclosure form. 

(vi) Cost allowability. Nothinq in this clause 
makes allowable or reasonable any cost which would otherwise be 
unallowable or unreasonable. conversely, costs made specifically 
unallowable by the requirements in this clause will not be made 
allowable under any other provision. 
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10. DEAR 952.204-2 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 regulations and requirements, be responsible for 
safeguardinq all classified information, and protectinq aqainst 
sabotaqe, espionaqe, 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 ~ontract, the Contractor shall, upon 
completion or termination of this contract, transmit to DOE any 
classified matter in the possession of the contractor or any 
person under the contractor's control in connection with 
performance of this contract. If retention by the Contractor of 
any classified matter is required after the completion or 
termination of·· the contract and such retention is approved by the 
contractinq Officer, the Contractor will complete a certificate 
of possession to be furnished to DOE specifyinq the classified 
matter to be retained. The certification shall identify the 
items and types or cateqories of retained, the conditions 
qoverninq the retention of the matter, and the period of 
retention, if known. If the retention is approved by the 
contractinq Officer, the security provisions of the contract will 
continue to be applicable to the matter retained. Spacial 
nuclear material will not be retained after the completion or 
termination of the contract. 

(b) Regulations. The Contractor aqrees to conform to all 
security regulations and requirements of DOE. 

(~) De?inition of Classified Information. The term 
"Classified Informati-on" means Restricted Data, Formerly 
Restricted Data, or National Security Information. 

(d) Definition of Restricted Data. The term "Restricted 
Data" means all data concerninq (1) desiqn, manufacture, or 
utilization of atomic weapons; (2) the production of special 
nuclear material; or (3) the use of special nuclear material in 
the production of enerqy, but shall not include data declassified 
or removed from the Restricted Data category pursuant to section 
142 of the Atomic Enerqy Act of 1954, as amended. 

(e) Definition of Formerly Restricted Data. The term 
"Formerly Restricted Data" means all data removed from the 
Restricted Data cateqory under section 142 d. of the Atomic 
Enerqy Act of 1954, as amended. 

(f) Definition of National Security Information. The term 
"National Security Information" means any information or 
material, reqardless of its physical form or characteristics, 
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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 
aqainst unauthorized disclosure, and which is so desiqnated. 

(q) Definition of Special 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 Enerqy Act of 1954, as 
amended, has been determined to be special nuclear material, but 
does not include source material; or (2) any material 
artificially enriched by any of the foreqoinq, but does not 
include source material. 

(h) Security clearance of personnel. The Contractor shall 
not permit any individual to have access to any classified 
information, except in accordance with the Atomic Enerqy Act of 
1954, as amended, Executive Order 12356, and the DOE's 
requlations or requirements applicable to the particular level 
and cateqory of classified information to which access is 
required. 

(i) Criminal liability. It is understood that disclosure 
of any classified information relatinq to the work or services 
ordered hereunder to any person not entitled to receive it, or 
failure to safequard any classified information that may come to 
the contractor or any person under the Contractor's control in 
connection with work under this contract, may subject the 
contractor, its aqents, employees, or subcontractors to criminal 
liability under the laws of the United States. (See the Atomic 
Enerqy Act of 1954, as amended, 42 u.s.c. 2011 et seq.; 18 u.s.c. 
793 and 794 ;--·and Executive Order 12356). 

(j) Subcontracts and purchase orders. Except as otherwise 
authorized in writinq by the contractinq Officer, the Contractor 
shall insert provisions similar to the foreqoinq in all 
subcontracts and purchase orders under this contract. 

11. DEAR 952.204-70 CLASSIFICATION (APR 1984) 

In the performance of the work under this contract, the 
contractor shall ensure that an Authorized Oriqinal Classifier or 
Derivative Classifier shall assiqn classifications to all 
documents, material, and equipment oriqinated or qenerated under 
the contract in accordance with classification requlations and 
quidance furnished to the Contractor by the DOE. Every 
subcontract and purchase order issued hereunder involvinq the 
oriqination or qeneration of classified documents, material, or 
equipment shall include a provision to the effect that in the 
performance of such subcontract or purchase order, the 
subcontractor or supplier shall ensure that an Authorized 
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Oriqinal Classifier or Derivative Classifier shall assiqn 
classifications to all such documents, materials, and equipment 
in accordance with classification regulations and guidance 
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 
aqency; 

(2) Any form of business enterprise organized under 
the laws of any country other than the United states or its 
possessions; 

(3) Any form of business enterprise organized or 
incorporated under the laws of the u.s., or a State or other 
jurisdiction within the u.s., which is owned, controlled, or 
influenced by a foreign government, agency, firm, corporation or 
person; or 

(4) Any person who 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 for concluding that compromise of 
classified information, special nuclear material as defined in 10 
CFR Part 71 o.;·· may _result. 

(c) For purposes of this clause, subcontractor means any 
subcontractor at any tier and the term "contracting officer" 
shall mean DOE contracting officer. When this clause is included 
in a subcontract, the term "contractor" shall mean subcontractor 
and the term "contract" shall mean subcontract. 

(d) The contractor shall immediately provide the 
contracting officer written notice of any changes in the extent 
and natura of FOCI over the contractor which would affect the 
answers to the questions presented in DEAR 952.204-73. Further, 
notice of changes in ownership or control which are required to 
be reported to the securities and Exchanqe commission, the 
Federal Trade Commission, or the Department of Justice shall also 
be furnished concurrently to the contracting officer. 

(e) In those cases where a contractor has chanqes 
involvinq FOCI, the DOE must determine whether the chanqes will 
pose an undue risk to the common defense and security. In making 
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this determination, the contractinq officer shall consider 
proposals made by the contractor to avoid or mitiqate foreiqn 
influences. 

(f) If the contractinq officer at any time determines that 
the contractor is, or is potentially, subject to FOCI, the 
contractor shall comply with such instructions as the contractinq 
officer shall provide in writinq to safequard any classified 
information or siqnificant quantity of special nuclear material. 

(q) The contractor aqrees to insert terms that conform 
substantially to the lanquaqe of this clause includinq this 
paraqraph (q) in all subcontracts under this contract that· will 
require access to classified information or a siqnificant 
quantity of special nuclear material. Additionally, the 
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 may be submitted directly 
to the contractinq 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 
for purposes of evaluatinq 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 
operata as ~.-limitation on DOE's riqhts, includinq its riqhts to 
terminate this contract. 

(j) The contractinq officer may terminate this contract 
for default either if the contractor fails to meet obliqations 
imposed by this clause, e.g., provide the information required by 
this clause, comply with the contracting officer's instructions 
about safequardinq classified information, or make this clause 
applicable to.subcontractors, or if, in the contracting officer's 
judqment, the contractor creates a FOCI situation in order to 
avoid performance or a termination for default. The contracting 
officer may terminate this contract for convenience if the 
contractor becomes subject to FOCI and for reasons other than 
avoidance of performance of the contract, cannot, or chooses not 
to, avoid or mitiqate the FOCI problem. 

13. DEAR 952.208-70 PRINTING (APR 1984) 

The contractor shall not enqaqe in, nor subcontract for, 
any printing (as that term is defined in Title I of the u.s. 
Government Printinq and Bindinq Regulations 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 involving the 
duplication of less than 5,000 copies of a single unit, or no 
more than 25,000 units in the aggregate of multiple units, will 
not be deemed to be printing. 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 single publication document. 

(1) The term "printing" includes the following 
processes: composition, plata making, presswork, binding, 
microform publishing, or the end items produced by such 
processes. 

(2) If fulfillment of the contract will necessitate 
reproduction·in excess of the limits set forth above, the 
contractor shall notify the contracting officer in writing and 
obtain the contracting officer's approval prior to acquiring on 
DOE's behalf production, acquisition, and dissemination of 
printed matter. such printing must be obtained from the 
Government Printing Office (GPO), a contract source designated by 
GPO or a Joint Committee on Printing authorized federal printing 
plant. 

(3) Printing services not obtained in compliance with 
this guidance will result in the cost of such printing being 
disallowed. 

(4) The Contractor will include in each of his 
subcontracts hereunder a provision substantially the same as this 
clause includ~ng this paragraph (4) • 

.. 4 .,· 

-14. FAR 52.209-6 PROTECTING THE GOVERNMENT'S INTEREST WHEN 
SUBCONTRACTING WITH CONTRACTORS DEBARRED, SUSPENDED, OR 
PROPOSED FOR DEBARMENT (JUN 1991) 

(a) The Government suspends or debars Contractors to 
protect the Government's interests. Contractors shall not enter 
into any subcontract in excess of the small purchase limitation 
at FAR 13.000 with a Contractor that bas been debarred, 
suspended, or proposed for debarment unless there is a compelling 
reason to do so. 

(b) The Contractor shall require each proposed first-tier 
subcontractor, whose subcontract will exceed the small 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 for debarment by the Federal Government. 
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(c) A corporate officer or designee of the Contractor 
shall notify the Contracting Officer, in writing, 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 Programs). The notice 
must include the following: 

(1) The name of the subcontractor; 

(2) The Contractor's knowledge of the reasons for the 
subcontractor being on the list of Parties Excluded from 
Procurement Proqrama; 

(3) The compelling reason(s) for doing business with 
the subcontractor notwithstanding ita inclusion on the list of 
Parties Excluded from Procurement Proqrama; and 

(4) The systems and procedures the contractor has 
established to ensure that it is fully protecting the 
Government's interests when dealing with such subcontractor in 
view of the specific basis for the party's debarment, suspension, 
or proposed debarment. 

(End of Clause) 

15. DEAR 952.209-71 ORGANIZATIONAL CONFLICTS OF 
INTEREST.-GENERAL (APR 1984) 

(a) The Contractor warrants that, to the best of his 
knowledge and belief, and except as otherwise disclosed, there 
are no-relev~nt facts which could give rise to organizational 
conflicts of interest, ·as defined in CFR 909.570 or that the 
contractor has disclosed all relevant information. 

(b) The Contractor agrees that, if after award, an 
organizational conflict of interest with respect to this contract 
is discovered, an immediate and full disclosure in writing shall 
be made to the Contracting Officer which shall include a 
description .. of the action which the contractor baa taken or 
proposes to take to avoid or mitigate such conflicts. The 
Department may, however, terminate the contract for its 
convenience if it deems such termination to be in the best 
interest of the Government. 

(c) In the event 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. 

FDC-B 
20 



(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 "Contracting Officer" modified appropriately to 
preserve the Government's rights. 

(e) Prior to a contract modification when the Statement of 
Work is modified to add new work, the period of performance is 
significantly increased, or the parties to the contract are 
changed, the Department will request and the Contractor is 
required to submit either an organizational conflict of interest 
disclosure or representation (sea 48 CFR 904.70 and 909.5), or an 
update of the previously submitted disclosure or representation. 

16. FAR 52.212-13 STOP-WORK ORDER - (AUG 1989) ALTERNATE I 

(a) The Contracting Officer may, at any time, by written 
order to the contractor, require the Contractor to stop all, or 
any part, of the work called for by this contract for a period of 
90 days after the order is delivered to the contractor, and for 
any further· period to which the parties may aqree. 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 terms and take all reasonable 
steps to minimize the incurrence of costs allowable to the work 
covered by the order during the period of work stoppage. 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 agreed, the Contracting Officer shall either-

(1) cancel the stop-work order; or 

(2) Terminate the work covered by the order as 
provided in the Termination clause of 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 resume work. The Contracting 
Officer shall make an equitable adjustment in the delivery 
schedule, the estimated cost, the fee, or a combination thereof, 
and in any other terms of the contract that may be affected and 
the contract shall be modified, in writing, accordingly, if--

(1) The stop-work order results in an increase in the 
time required for, or in the Contractor's 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 stoppaqe; 
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 from the stop-work order in the termination settlement. 

(d) If a stop-work order is not canceled and the work 
covered by the order is terminated for default, the Contracting 
Officer shall allow, by equitable adjustment or otherwise, 
reasonable costs resulting from the stop-work order. 

17. DEAR 952.212-71 PRIORITIES 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 $10,000 
and was entered into by negotiation. 

{b) Tpe Comptroller General of the United states or a duly 
authorized representative from the General Accounting Office 
shall, until 3 years after final payment under this contract or 
for any shorter period specified in Federal Acquisition 
Requlation (FAR) Subpart 4.7, Contractor Records Retention, have 
access to and the right to examine any of the Contractor's 
directly pertinent books, documents, 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 access to and the right to examine any 
of the subcontractor's directly pertinent books, documents, 
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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 paragraphs 
(b) and (c) above for records relating to (1) appeals under the 
Disputes clause, (2) litigation or settlement of claims arising 
from the performance of this contract, or (3) costa and expenses 
of this contract to which the comptroller General or a duly 
authorized representative from.tha General Accounting Office has 
taken exception shall continue until such appeals, litigation, 
claims, or exceptions are disposed of. 

19. FAR 52.215-2 AUDIT--NEGOTIATION (DEC 1989) 

(a) Examination of costs. If this is a 
cost-reimbursement, incentive, time-and-materials, labor-hour, or 
prica-redeterminable contract, or any combination of these, the 
contractor shall maintain-and the contracting Officer or 
representatives of the Contracting Officer shall have the right 
to examine and audit books, records, documents, and other 

.. evidence and accounting procedures and practices, regardless of 
form (e.g. data bases, applications software, data base 
management software, utilities, etc.), sufficient to reflect 
properly all costs claimed to have bean 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 them, engaged in performing 

-- the contract"$·-

(b) Cost or pricing data. If, pursuant to law, the 
Contractor has been required to submit cost or pricing data in 
connection with pricing this contract or any modification to this 
contract, the Contracting Officer or representatives of the 
Contracting Officer who are employees of the Government shall 
have the right to examine and audit all of the contractor's 
books, records, documents, and other data, regardless of form 
(e.g., machine readable media such as disk, tapa, ate.) or type 
(e.g., data bases, applications software, data base management 
software, utilities, ate.), including computations and 
projections related to proposing, negotiating, pricing, or 
performing the contract or modification in order to evaluate the 
accuracy, completeness, and currency of the cost or pricing data. 
The right of examination shall extend to all documents necessary 
to permit adequate evaluation of the cost or pricing data 
submitted, along with the computations and projections used. 
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(c) Reports. If the Contractor is required to furnish 
cost, fundinq,·or performance reports, the contractinq Officer or 
~representatives of the Contractinq Officer who are employees of 
the Government shall have the riqht to examine 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 make available at 
its office at all reasonable times the materials described in 
paraqraphs (a) and (b) above, for examination, audit, or 
reproduction, until 3 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 3 years after any resultinq 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 form from one reliable computer 
medium to another.. T~e Contractor's computer data retention and 
transfer procedures shall maintain the inteqrity, reliability, 
and security of the oriqinal data. The contractor's choice of 
form or type of materials described in paraqraphs (a), (b), and 
(c) of this clause affects neither the Contractor's obliqations 
nor the Government's riqhts under this clause. 

(f) The Contractor shall insert a clause containinq all 
the terms of this clause, includinq this paraqraph (f), in all 
subcontracts over $10,000 under this contract, alterinq the 
clause only as necessary to identify properly the contractinq 
parties and the Contractinq Officer under the Government 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 qivinq precedence in the followinq order: (a) the 
Schedule (excludinq 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, includinq profit or fee, naqotiated in 
connection with this contract, or any cost reimbursable under 
this contract, was increased by any significant amount because--

(1) the Contractor or a subcontractor furnished cost 
or pricinq data that were not complete, accurate, and current as 
certified in its Certificate of Current Cost or Pricinq Data, 

(2) a subcontractor or prospective subcontractor 
furnished the contractor cost or pricinq data that were not 
complete, accurate, and current as certified in the Contractor's 
Certificate of Current Cost or Pricinq Data, or 

(3) any of these parties furnished data of any 
description that were not accurate, the price or cost shall be 
reduced accordinqly and the contract shall be modified to reflect 
the reduction. 

(b) Any reductiD~ in the contract price under paraqraph (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 markup, by which 
(1) the actual subcontract or (2) the actual cost to the 
contractor, if there was no subcontract, was less than the 
prospective subcontract cost estimate submitted by the 
contractor; provided, that the actual subcontract price was not 
itself affected by defective cost or pricing data. 

(c) (1) If the Contractinq Officer determines under 
paraqraph (a) of this clause that a price or cost reduction 
should be made, the Contractor aqrees 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 barqaininq 
position and thus the price of the contract would not have been 
modified even if accurate, complete, and current cost or pricing 
data had been submitted. 

FDC-B 
25 



(ii) The Contracting Officer should have known 
that the cost or pricing data in issue were defective even though 
the Contractor or subcontractor took no affirmative action to 
bring the character of the data to the attention of the 
contracting Officer. 

(iii) The contract was based on an agreement about 
the total cost of the contract and there was no agreement about 
the cost of each item procured under the contract. 

(iv) The Contractor or subcontractor did not 
submit a Certificate of current Cost or Pricing Data. 

(2) 
(c)(2)(ii) of this 
appropriate by the 
be allowed against 

(i) Except as prohibited by subdivision 
clause, an offset in an amount determined 
contracting Officer based upon the facts shall 
the amount of a contract price reduction if--

(A) The contractor certifies to the 
contracting Officer that, to the best of the Contractor's 
knowledge and belief, the Contractor is entitled to the offset in 
the amount requested; and 

(B) The contractor proves 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 such date. 

(ii) An offset shall not be allowed if--

- (A) The understated data was known by 
the Contractor to.be understated when the Certificate of CUrrent 
Cost or Pricing Data was signed; or 

(B) The Government proves that the 
facts demonstrate that the contract price would not have 
increased in the amount to be offset even if the available data 
had been submitted before the date of agreement on price. 

(d) If· any reduction in the contract price under this 
clause reduces the price of items for which payment was 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 the time such overpayment is repaid --

(1) Simple interest on the amount of such overpayment 
to be computed from the date(s) of overpayment to the contractor 
to the date the Government is repaid by the Contractor at the 
applicable underpayment rate effective for each quarter 
prescribed by the Secretary of the Treasury under 36 u.s.c. 
6621(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 cost 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 
submit cost or pricing data (actually or by specific 
identification in writing), unless the price is--

(1) Based on adequate price competition; 

(2) Based on established catalog or market prices of 
commercial items sold in substantial quantities to the general 
public; or 

(3) Set by law or regulation. 

(b) The contractor shall require the subcontractor to 
certify in substantially the form prescribed in Subsection 
15.804-4 of the Federal Acquisition Regulation (FAR) that, to the 
best of its 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, the 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 Cost or Pricing Data-Modifications. 

23. FAR 52.215-27 TERMINATION OF DEFINED BENEFIT PENSION PLANS 
(SEP 1989) 

The Contractor shall promptly notify the Contracting Officer 
in writing when it determines that it will terminate 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 for its equitable share as required by FAR Jl.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 Government shall make payments to the 
Contractor when requested as work progresses, but (except for 
small business concerns) not more often than once every 2 weeks, 
in amounts determined to be allowable by the Contracting Officer 
in accordance with Subpart 31.6 of the Federal Acquisition 
Regulation (FAR) in effect on the date of ~is contract and the 
terms of this contract. The Contractor may submit to an 
authorized representative of the Contracting Officer, in such 
form and reasonable detail as the representative may require, an 
invoice or voucher supported by a statement of the claimed 
allowable cos~ for performing this contract. 

(b) Reimbursing costs. 

(1) For the purpose of reimbursing allowable costs 
(except as provided in subparagraph (2) below, with respect to 
pension, deferred profit sharing, and employee stock ownership 
plan contributions), the term "costs" includes only--

~ 

(i) Those recorded costs that, at the time of the 
request for reimbursement, the Contractor has paid by cash, 
check, ,or otper form of actual payment for items or services 
purchased directly for .the contract; 

(ii) When the Contractor is not delinquent in 
paying costs of contract performance in the ordinary course of 
business, costs incurred, but not necessarily paid, for--

(A) Materials issued from the Contractor's 
inventory and.placed in the production process for use on the 
contract; 

(B) Direct labor; 

(C) Direct travel; 

(D) Other direct in-house costs; and 

(E) Properly allocable and allowable 
indirect costs, as shown in the records maintained by the 
Contractor for purposes of obtaining reimbursement 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- sharinq, or employee stock 
ownership plan funds that are paid quarterly or more often may be 
included in indirect costs for 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 after the close of a period shall not be included until the 
Contractor actually makes the payment. Accrued costs for such 
contributions that are paid less often than quarterly shall be 

" excluded from indirect costs for payment purposes until the 
Contractor actually makes the payment. 

(3) 'Notwithstandinq the audit and adjustment of 
invoices or vouchers under paraqraph (q) below, allowable 
indirect costs under this contract shall be obtained by applying 
indirect cost rates established in accordance with paraqraph (d) 
below. 

(4) Any statements in specifications or other 
documents incorporated in this contract by reference desiqnating 
performance of services or furnishinq of materials at the 

- Contractor's expense or at no cost to the Government shall be 
disreqarded for purposes of cost-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 
for recorded costs for items or services purchased directly for 
the contract~·-even thouqh the concern has not yet paid for those 
items or services.· 

(d) Final indirect cost rates. 

(1) Final annual indirect cost rates and the 
appropriate bases shall be established in accordance with Subpart 
42.7 of the Federal Acquisition Requlation (FAR) in effect for 
the period covered by the indirect cost rate proposal. 

(2) The Contractor shall, within 90 days after the 
- expiration of each of ita fiscal years, or by a later date 

approved by the Contractinq Officer, submit to the coqnizant 
Contractinq Officer responsible for neqotiatinq its final 
indirect cost rates and, if required by aqency procedures, to the 
cognizant audit activity proposed final indirect cost rates for 
that period and supportinq cost data specifyinq the contract 
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and/or subcontract to which the rates apply. The proposed rates 
shall be basad on the contractor's actual cost experience for 
that period. The appropriate Government representative and 
Contractor shall establish the final indirect cost 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 cost rates. The understanding shall 
specify (i) the aqree-upon final annual indirect cost rates, 
(ii) the bases to which the rates apply, (iii) the periods for 
which the rates apply, (iv) any specific indirect cost items 
treated as direct costs in the settl .. ent, and (v) the affected 
contract and/or subcontract, identifying any with advance 
agreements or.special terms and the applicable rates. The 
understanding shall not change any monetary ceilinq, contract 
obligation, or specific cost allowance or disallowance provided 
for in this contract. The understanding is incorporated into 
this contract upon execution. 

(4) Failure by the parties to aqree on a final annual 
. -indirect cost rate shall be a dispute within the meaning of the 

Disputes clause. 

(a) Billing rates. Until final annual indirect cost rates 
are established for any period, the Government shall reimburse 
the contractor at billinq rates established by the Contracting 
Officer or by an authorized representative (the coqnizant 
auditor), subject to adjustment when the final rates are 
established. These billing rates--

(11. Sh~ll b' the anticipated final rates; and 

(2) May be prospectively or retroactively revised by 
mutual agreement, at either party's request, to prevent 
substantial overpayment or underpayment. 

(f) Quick-closeout procedures. When the Contractor and 
contracting Officer aqree, the quick-closeout procedures of 
Subpart 42.7 of the FAR may be used. 

(g) Audit. At any time or times before final payment, the 
Contractinq Officer may have the Contractor's invoices or 
vouchers and statements of cost audited. Any payment may be 
(1) reduced by amounts found by the Contracting Officer not to 
constitute allowable costs 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, designated as such, promptly upon completion of the 
work, but no later than one year (or longer, as the Contractinq 
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 
promptly pay any balance of allowable costs 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 amounts (including interest, 
if any) accruing to or received by the Contractor or any assignee 
under this contract, to the extant that those amounts are 
properly allocable to costs for which the contractor has been 
reimbursed by the Government. Reasonable expenses incurred by 
the Contractor for securing refunds, rebates, credits, or other 
amounts shall be allowable costs if approved by the Contractinq 
Officer. Before final payment under this contract, the 

-Contractor and each assiqnee whose assignment is in effect at the 
time of final payment shall execute and deliver--

(!) An assignment to the Government, in form and 
substance satisfactory to the Contracting Officer, of refunds, 
rebates, credits, or other amounts (including interest, if any) 
properly allocable to costs for which the contractor has been 

·reimbursed by the Government under this contract; and 

(ii) A release discharging the Government, its 
officers, agents, and employees from all liabilities, 
obliqations,,and claims arising out of or under this contract, 
except-- -

(A) Specified claims stated in exact 
amounts, or in estimated amounts when the exact amounts are not 
known; 

(B) Claims (including reasonable incidental 
expanses) based upon liabilities of the Contractor to third 
parties arising out of the performance of this contract; provided 
that the claims are not known to the contractor on the date of 
the execution of the release, and that the Contractor qives 
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's 
indemnification of the Government against 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 may withhold 
further payment of allowable cost until a reserve is set aside in 
an amount that the Contracting Officer considers necessary to 
protect the Government's interest. Thi• reserve shall not exceed 
one percent of the total estimated cost shown i~ the Schedule or 
$100,000, whichever is less. 

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 estimated cost of performance shown in the Schedule, 
the contracting Officer may withhold further payment of allowable 
cost until a reserve is set aside in an amount that the 
contracting Officer considers necessary to protect the 
Government's interest. This reserve shall not exceed one percent 
of the ~overament's share of the total estimated cost shown in 
the Schedule or $ioo,~oo, whichever is less. 

27. DEAR 952.217-70 ACQUISITION OF REAL PROPERTY (APR 1984) 

(a) Notwithstanding any other provision of the contract, 
the prior approval of the contracting officer shall be obtained 
when, in performance of thia contract, the contractor acquires or 
proposes to acquire use of real property by: 

(1) Purchase, on the Government's behalf or in the 
contractor's own name, with title eventually vesting in the 
Government. 

(2) Lease, and the Government assumes liability for, 
or will otherwise pay for the obligation under the lease as a 
reimbursable contract cost. 

(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 contracting officer. 

(c) The substance of this clause, including this paragraph 
(c), shall be included in any subcontract occasioned by this 
contract under which property described in paragraph (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 disadvantaged individuals 
shall have the maximum practicable opportunity to participate in 
performing contracts let by any Federal agency, including 
contracts and subcontracts for subsystems, assemblies, 
components, and related services for major systems. It is 
further the policy of the United States that its 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 agrees 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 of the Contractor's compliance with this 
clause. 

(c) As used in this contract, the term "small business 
concern" shall mean a small business as defined pursuant to 
section 3 of the Small Business Act and relevant regulations 
promulgated pursuant thereto. The term "small business concern 
owned and controlled by socially and economically disadvantaged 
individuals" shall mean a small business concern (1) which is at 
least 51 percent unconditionally owned by one or more socially 
and economically disadvantaged individuals; or, in the case of 
any publicly owned business, at least 51 per centum of the stock 
of which is unconditionally owned by one or mora socially and 
economically disadvantaged individuals; and (2) whose management 
and daily business operations are controlled by one or more of 
such individuals. This term also means a small business concern 
that is a least 51 percent unconditionally owned by an 
economically disadvantaged Indian tribe or Native Hawaiian 
organization, 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 management and daily business controlled 
by members or an economically disadvantaged Indian tribe or 
Native Hawaiian Organization, and which meets the requirements or 
13CFR 124. The Contractor shall presume that socially and 
economically disadvantaged individuals include Black Americans, 
Hispanic Americans, Native Americans, Asian-Pacific Americans, 
Asian-Indian Americans and other minorities, or any other 
individual·found to be disadvantaged by the Administration 
pursuant to section &(a) of the Small 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 may 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 economically disadvantaged 
individuals. 

29. DEAR 952.219-9 SMALL BUSINESS AND SMALL DISADVANTAGED 
BUSINESS SUBCONTRACTING PLAN (J~ 1991) 

(a) This clause does not apply to small business concerns. 

(b) "Commercial product," as used in this clause, means a 
product in reqular production that is sold in substantial 
quantities to the general public and/or industry at established 
catalog or market prices. It also means a product which, in the 
opinion of the Contracting Officer, differs only insignificantly 
from the Contractor'• commercial product. 

·. . 
"Subcontract,• as used in this clause, means any agreement 

(other than one involving an employer-employee relationship) 
entered into by a Federal Government prima 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 submit and negotiate a subcontracting plan, where 
applicable, which addresses separately subcontracting with small 
business concerns and small 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 subcontracting plan shall include the 
following: 

(1) Goals, expressed in terms of percentages of total 
planned subcontracting dollars, for the use of small business 
concerns and small disadvantaged 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 as indirect costs. 

(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 disadvantaged business concerns. 

(3) A description of the principal types of supplies 
and services to be subcontracted, and an identification of the 
types planned for subcontracting to (i) small business concerns 
and (ii) small disadvantaged business concerns. 

(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 sources for solicitation purposes (e.g., existing 

. company· source list, the Procurement Automated Source System 
(PASS) of the Small Business 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 costs in establishing subcontracting goals, and 
a description of the method used to determine the proportionate 
share of indirect costs to be incurred with (i) small business 
concerns and (ii) small disadvantaged business concerns. 

(7) The name of the individual employed by the offeror 
who will administer the offeror's subcontracting program, and a 
description of the duties of the individual. 
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(8) A description of the efforts the offeror will make 
to assure that small business concerns and small disadvantaged 
business concerns have an equitable opportunity to compete for 
subcontracts. 

(9) Assurances that the offeror will include the 
clause in this contract entitled "Utilization of Small Business 
Concerns and Small Disadvantaged Business Concerns" in all 
subcontracts that offer further subcontracting opportunities, and 
that the offeror will require all subcontractors (except small 
business concerns) who receive subcontracts in excess of $500,000 
($1,000,000 for construction of any public facility), to adopt a 
plan similar to the plan aqreed to by the offeror. 

(10) .. Assurances that the offeror will (i) cooperate in 
any studies or surveys as may be required, (ii) submit periodic 
reports in order to allow the ~overnment to determine the extent 
of compliance by the offeror with the subcontracting plan, (iii) 
submit, not later than the 25th day of the succeeding month, 
standard Form (SF) 294 only, (DOE contractors need not submit SF 
295) on a quarterly basis current aa the last day of March, June, 
September and December, and upon contract completion, in 
accordance with the instructions on ·the form except the report 
shall be submitted quarterly rather than semiannually and 
additionally shall indicate at the remarks block the number and 
dollar amount of award made to labor surplus area concerns to the 
extent such reporting is required by the terms of their contract, 
and (iv) ensure that its subcontractors aqree to submit SF 294 in 
accordance with the instructions at (iii) above. 

~ (11)· A recitation of the types of records the offeror 
will maintain to demonstrate procedures that have been adopted to 
comply with the requirements and goals in the plan, including 
established source lists; and a description of ita efforts to 
locate small and small disadvantaged business concerns and award 
subcontracts to them. Tbe recorda shall include at least the 
following (on a plant-wide or company-wide basis, unless 
otherwise indicated): 

(i) source lists, guides, and other data that 
identify small and small disadvantaged business concerns. 

(ii) Organizations contacted in an attempt to 
locate sources that are small or small disadvantaged business 
concerns. 
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(iii) Records on each subcontract solicitation 
resulting in an award of more than $100,000, indicating (A) 
whether small business concerns were solicited and if not, why 
not, (B) whether small disadvantaged 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 organizations, 

-and (C) conferences and trade fairs to locate small and small 
disadvantaged business sources. 

(v) Records of internal quidance and 
encouragement provided to buyers through (A) workshops, seminars, 
training, etc., and (B) monitoring performance to evaluate 
compliance with the program's 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 perform the following functions: 

(1) .. Assist small business and small disadvantaged 
business concerns by arranging solicitations, time for the 
preparation of bids, quantities, specifications, and delivery 
schedules so as to facilitate the participation by such concerns. 
Where the Contractor's lists of potential small business and 
small disadvantaged subcontractors are excessively long, 
reasonable effort shall be made to give all such small 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 disadvantaged business 
concerns in all "make-or-buy" decisions. 

(3) Counsel and discuss subcontracting opportunities 
with representatives o~ small and small disadvantaged business 
firms. 

(4) Provide notice to subcontractors concerning 
penalties and remedies for misrepresentations of business status 
as small business or small disadvantaged business for the purpose 
of obtaining a subcontract that is to be included as part or all 
of a goal contained in the Contractor's subcontracting 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 its approval to the Contracting Officer, and 

(3) goals and any deviations from 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 relate 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 prime 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 effect during 
the of~eror'$· fiscal year for all of the offeror's commercial 
product·s. - - _ . 

(h) Prior compliance of the offeror with other such 
subcontracting plana under previous contracts will be considered 
by the contracting Officer in determining the responsibility of 
the offeror for 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 small Business concerns and Small 
Disadvantaged Business Concerns," or (2) an approved plan 
required by this clause, shall be 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, means exercising the 
power to make policy decisions. 

"Operata," as used in this clause, means being actively 
involved in the day-to-day management 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 maximum practicable opportunity 
to participate in performing contracts awarded by any Federal 
agency. 

(c) The Contractor agrees to usa its best efforts to give 
women-owned small businesses the maximum 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 su~contractors regarding their status as women-owned small 
businesses. - · 

31. FAR 52.219-16 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 
requirements of the subcontracting plan approved under the clause 
in this contract entitled "Small Business and Small Disadvantaged 
Business Subcontracting Plan," or willful or intentional action 
to frustrate the plan. 

(b) If, at contract completion, or in the case of a 
commercial 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 good 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 amount of damages 
attributable to the Contractor's failure to comply shall be an 
amount equal to the actual dollar amount 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 failed 
to achieve each subcontract goal. 

(c) Before the Contracting Officer makes a final decision 
that the Contractor has failed to make 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 made.· Failure to 
respond to the notice may be taken as an admission that no valid 
explanation exists. If, after consideration of all the pertinent 
data, the contracting Officer finds 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 paraqraph (b) of this clause. 

(d) With respect to commercial products plans, i.e., 
company-wide or division-wide subcontracting plana approved under 
paraqraph (g) of the clause in this contract entitled, Small 
Business and small Disadvantaged Business Subcontracting Plan, 
the Contracting Officer of the agency that originally approved 
the plan will exercise the functions of the Contracting Officer 
under this clause on behalf of all agencies that awarded 
contracts covered ~Y -~at commercial products plan. 

(e) The Contractor shall have the right of appeal, under 
the clause in this contract entitled Disputes, from any final 
decision of the contracting Officer. 

(f) Liquidated damages shall be in addition to any other 
remedies that the Government may leave. 

32. FAR 52.220-3 UTILIZATION OF LABOR SURPLUS AREA CONCERNS 
(APR 1984) 

(a) Applicability. This clause is applicable if this 
contract exceeds the appropriate small purchase limitation 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 perform 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 agrees to use its 
best efforts to place subcontracts in accordance with this 
policy. 

(c) Order of preference. In complying with paragraph (b) 
above and with paragraph (c) of the clause of this contract 
entitled Utilization of Small Business Concerns and Small 
Disadvantaged Business Concerns, the Contractor shall observe the 
following order of preference in awarding subcontracts: 

(1) small business concerns that are LSA concerns, 

(2) other small business concerns, and 

(3) other LSA concerns. 

(d) Definitions. 

"Labor Surplus Area," as used in this clause, means a 
geographical 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. 

"Labor surplus area concern," as used in this clause, 
means a concern that together 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 manufacturing, 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 definitions. 

(b) The Contractor agrees to establish and conduct a 
program to encourage Labor surplus Area (LSA) concerns to compete 
for subcontracts within their capabilities when the subcontracts 
are consistent with the efficient performance of the contract at 
prices no higher than obtainable elsewhere. The Contractor 
shall--

(1) Designate a liaison officer who will (i) maintain 
liaison with authorized representatives of the Government on LSA 
matters, (ii) supervise compliance with the Utilization of Labor 
Surplus Area Concerns clause, and (iii) administer the 
Contractor's labor surplus area subcontracting program; 
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(2) Provide adequate and timely consideration of the 
potentialities of LSA concerns in all make-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 records showing (i) the procedures 
adopted and (ii) the Contractor's performance, to comply 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 may be required by 
any other clause of this contract or by applicable law or 
regulations. 

(c) The Contractor further aqrees to insert in any related 
subcontract that may exceed $500,000 and that contains the 
Utilization of LSA concerns clause, terms that conform 
substantially to the lanquage 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 OF LABOR DISPUTES 
(APR 1984) 
~ .. 
(a) If the·contractor has knowledqe that any actual or 

potential labor dispute is delayinq or threatens to delay the 
timely performance of this contract, the contractor shall 
immediately qive notice, includinq all relevant information, to 
the Contracting Officer. 

(b) The Contractor aqrees to insert the substance of this 
clause, including this paraqraph (b), in any subcontract to which 
a labor dispute may delay the timely performance of this 
contract; except that each subcontract shall provide that in the 
event its timely performance is delayed or threatened by delay by 
any actual or potential labor dispute, the subcontractor shall 
immediately notify the next hiqher tier subcontractor or the 
prime Contractor, as the case may be, of all relevant information 
concerninq the dispute. 
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35. FAR 52.222-3 CONVICT LABOR (APR 1984) 

The Contractor agrees 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 excess of $10,000, 
the Contractor shall comply with subparagraphs (b)(1) 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 taka affirmative action to 
·· ensure that applicants are employed, and that employees are 

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 forms of 
compensation, and "(vi-ii-) selection for training, including 
apprenticeship. 

(3) The Contractor shall post in conspicuous places 
available to employees and applicants for employment the notices 
to be provided by the Contracting Officer that explain this 
clause. 

(4) The Contractor shall, in all solicitations or 
advertisements for employees placed by or on behalf of the 
Contractor, state that all qualified applicants will receive 
consideration for employment without regard to race, color, 
religion, sax, 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, regulations, and orders of the 
Secretary of Labor. 

(7) The Contractor shall furnish to the contracting 
agency all information required by Executive Order 11246, as 
amended, and by the rules, regulations, and orders of the 
Secretary of Labor. Standard Form 100 (EE0-1), or any successor 
form, is the prescribed form to be filed within 30 days following 
the award, unless filed within 12 months preceding the date of 
award. 

(8) The Contractor shall permit access to its books, 
records, and accounts by the contracting agency or the Office of 
Federal Contract Compliance Programs (OFCCP) for the purposes of 
investigation to ascertain the Contractor's compliance with the 
applicable rules, regulations, and orders. 

(9) If the OFCCP determines that the contractor is 
not in compliance with this clause or any rule, regulation, or 
order of the Secretary of Labor, this contract may be canceled, 
terminated, or suspended in whole or in part and the Contractor 
may be declared ineligible for further Government contracts, 
under the procedures authorized in Executive Order 11246, as 
amended. In addition, sanctions may be imposed and remedies 
invoked against the Contractor as provided in Executive Order 
11246, as amended, the rules, regulations, and orders of the 
Secretary of-Labo~, o~ ~s 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 is not exempted by the 
rules, regulations, or orders of the Secretary of Labor issued 
under Executive Order 11246, as amended, so that these terms and 
conditions will be binding upon each subcontractor or vendor. 

(11) The contractor shall taka such action with 
respect to any subcontract or purchase order as the contracting 
agency may direct as a means of enforcing these terms and 
conditions, including sanctions for noncompliance; provided, that 
if the Contractor becomes involved in, or is threatened with, 
litigation with a subcontractor or vendor as 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. 

FDC-D 
44 



(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 "Subcontractors," the 
Contractor shall not enter into a first-tier subcontract for an 
estimated or actual amount of $1 million or more without 
obtaining in writing from the Contracting Officer a clearance 
that the proposed subcontractor is in compliance with equal 

;opportunity requirements and therefore is eligible for award. 

38. FAR 52.222-35 AFFIRMATIVE ACTION FOR SPECIAL 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 system 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, means 
employment openings tor 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 proposes to fill from regularly established 
"recall"' lists. 

·- . 
"Openings that the Contractor proposes to fill under a 

customary and traditional employer-union hiring arrangement," as 
used in this clause, means employment openings that the 
contractor proposes to fill from union halls, under their 
customary and traditional employer-union hiring relationship. 

"Suitable employment openings," as used in this 
clause--

(1) Includes, but is not limited 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 from within its own 
organization or under a customary and traditional employer-union 
hiring arrangement, nor openings in an educational institution 
that are restricted to students of that institution. 

(b) General. 

(1) Regarding any position for which the employee or 
applicant for employment 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 employment, and 
otherwise treat qualified special disabled and Vietnam Era 
veterans without discrimination based upon their disability or 
veterans' status in all employment practices such as--

(i) Employment; 

(ii) Upgrading; 

,. ,;.· (iii) Demotion or transfer; 

(iv) Recruitment; 

(v) Advertising; 

(vi) Layoff or termination; 

. ·~(vii) Rates of pay or other forms of compensation; 
and 

(viii) Selection for training, including 
apprenticeship. 

(2) The Contractor agrees to comply with the rules, 
regulations, and relevant orders of the Secretary of Labor 
(Secretary) issued under the Vietnam Era Veterans' Readjustment 
Assistance Act of 1972 (the Act), as amended. 
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(c) Listing openings. 

(1) The contractor agrees to list all suitable 
employment openings 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 government agencies holding 
~.Federal contracts of $10,000 or more shall also list all their 

suitable openings with the appropriate office of the State 
employment service. 

(3) 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 of placing a bona fide job order, 
including accepting referrals of veterans and nonvetarans. 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 from any requirements of 
Executive orders or requlations concerning nondiscrimination in 
employment. 

(4). Whenever the Contractor becomes contractually 
bound to the listing terms of this clause, it shall advise the 
State employment service system, in each State where it bas 
establishments, of 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 most compelling circumstances, an 
employment opening may not be suitable for listing, including 
situations when (i) the Government's needs cannot reasonably be 
supplied, (ii) listing would be contrary to national security, or 
(iii) the requirement 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 filled outside the 50 
states, the District of Columbia, Puerto Rico, Guam, 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 for that opening. 

(e) Postings. 

(1) The Contractor aqrees to post employment notices 
stating (i) the Contractor's obligation under the law to take 
affirmative action to employ and advance in employment qualified 
special disabled veterans and veterans of the Vietnam era, 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 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 Vietnam Era veterans. 

(t) N~compliance • 
. 

If the contractor does not comply with the 
requirements of this clause, appropriate actions may be taken 
under the rules, regulations, and relevant orders of the 
secretary issued pursuant to the Act. 

(g) 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, regulations, or orders of the Secretary. The 
Contractor shall act as specified by the Director to enforce the 
terms, 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 for 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 agrees to take 
affirmative action to employ, advance in employment, and 
otherwise treat qualified handicapped individuals without 
discrimination basad upon their physical or mental handicap in 
all employment practices such as--

and 

(i) Employment; 

(ii) Upqradinq; 

(iii) Demotion or transfer; 

(iv) Recruitment; 

(v) Advertisinq; 

(vi) Layoff or termination; 

(vii) Rates of pay or other forms of compensation; 

(viii) Selection for traininq, includinq 
apprenticeship. 

< 

(2) The Contractor aqrees to comply with the rules, 
requlations, and relevant orders of the Secretary of Labor 
(Secretary) issued under the Rehabilitation Act of 1973 (29 
u.s.c. 793) (the Act), as amended. 

(b) Postinqs. 

(1) The Contractor aqrees to post employment notices 
statinq (i) the Contractor's obliqation under the law to take 
affirmative action to employ and advance in employment qualified 
handicapped individuals and (ii) the riqhts 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 Proqrams, 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 
barqaining agreement 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 may be taken 
under the rules, regulations, and relevant orders of the 
Secretary issued pursuant to the Act. 

(d) Subcontracts. The Contractor shall include the terms 
of this clause in avery 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 SPECIAL 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 category 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 spec"ial disabled veterans, and the number of veterans of the 

·vietnam era. · · 

(b) The above items shall be reported by completing the 
form entitled "Federal Contractor Veterans' Employment Report 
VETS-100." 

(c) Reports shall be submitted no later than March 31 of 
each year beginning March 31, 1988. 

(d) The employment activity report required by paragraph 
(a)(2) of this clause shall reflect total hires during the most 
recent 12-month period as of the ending date selected for the 
employment profile report required by paragraph (a)(1) of this 
clause. Contractors may select an ending date: (1) As of the 
end of any pay period during the period January through 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 
submitting the Employer Information Report EE0-1 (Standard Form 
100). 

(e) The count of veterans reported according to paragraph 
(a) of this clause shall be based on voluntary disclosure. Each 
contractor subject to the reporting 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 program at 38 u.s.c. 2012 to identify theaselves to the 
contractor. The invitation shall state that the 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 employee to any 
adverse treatment and that the information will be used only in 
accordance with the regulations promulgated 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 mora unless exempted by rules, regulations, or orders of the 
Secretary. 

41. FAR 52.222-41 SERVICE CONTRACT ACT OF-1965, AS AMENDED 
(MAY 1989) 

(a) Definitions. "Act," as used in this 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,;shall 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, administrative, or 
professional capacity as these terms are defined in Part 541 of 
Title 29, Code of Federal Regulations, as revised. It includes 
all such persona regardless of any contractual relationship that 
may be alleged to exist between a Contractor or subcontractor and 
such parsons. 

(b) Applicability. This contract is subject to the 
following provisions and to all other applicable provisions of 
the Act and regulations of the Secretary of Labor (29 CFR Part 
4). This 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 29 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 benefits in accordance with 
the wages and·fringe 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.e., the work to be performed is not 
performed by any classification listed in the wage determination) 
so as to provide a reasonable relationship (i.e., appropriate 
level 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 waqes and 
furnished the fringe benefits as are determined pursuant to the 
procedures in this paraqraph (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 Form (SF) 1444, Request for Authorization of Additional 
Classification and Rate, to the Contracting Officer no later than 
30 days after the unlisted class of employee performs any 
contract work. The Contracting Officer shall review the proposed 
classification and rate and promptly submit the completed SF 1444 
(which must include information regarding the aqreement or 
disagreement of the employees' authorized representatives or the 
employees' themselves together with the agency recommendation) , 
and all pertinent "information to the Wage and Hour Division, 
Employment Standards Administration u.s. Department of Labor. 
The Waqe and Hour Division will approve, modify, or disapprove 
the action or render a final determination in the event of 
disagreement within 30 days of receipt or will notify the 
Contracting Officer within 30 days of receipt that additional 
time is necessary. 

(iii) The final determination of the conformance 
action by the Wage and Hour division shall be transmitted to the 
contracting Officer who shall promptly notify the Contractor of 
the action taken. Each affected employee shall be furnished by 
the Contractor with a written copy of such determination or it 
shall be posted as a part of the waqe determination. 

(iv) (A) The process of establishing waqe and 
fringe benefit rates that bear a reasonable relationship to those 
listed in a waqe determination cannot be reduced to any single 
formula. The approach used may vary from waqe 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 wage 
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 paraqraph (c) of this clause, a new conformed wage 
rate and fringe benefits may be assiqned to such conformed 
classification by indexing (i.e., adjusting) the previous 
conformed rate 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 wage 
determination. Where conforming actions are accomplished in 
accordance with this paragraph prior to the performance of 
contract work by the unlisted class of employees, 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 engaqed in performing work 
on this contract shall in any event be paid less than the 

··currently applicable minimum waqe specified under section 6(a) (1) 
of the Fair Labor Standards Act of 1938, as amended. 

(v) The waqe rate and fringe benefits finally 
determined pursuant to paraqraph (c)(2) of this clause shall be 
paid to all employees performinq in the classification from the 
first day on which contract work is performed by them in the 
classification. Failure to pay such unlisted employees the 
compensation aqreed upon by the interested parties and/or finally 
determined by the Wage and Hour Division retroactive to the date 
such class of employees commenced contract work shall be a 
violation of the Act and this contract. 

(vi) Upon discovery of failure to comply with 
subparaqraph (c) of this clause, the Wage and Hour Division shall 
make a final determination of conformed classification, waqe 
rate, and/or frinqe benefits which shall be retroactive to the 
date such class of employees commenced contract work. 
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(3) .Adjustment of Compensation. If the term of this 
contract is more than 1 year, the minimum monetary wages and 
fringe 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 determined 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 0 of 29 CFR Part 4. 

(e) Minimum Wage. In the absence of a minimum 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) lass than the minimum 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 subcontractor 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 for in a collective bargaining agreement, in 
the absence bf the m~nimum wage attachment for this contract 
setting forth such collectively bargained wage rates and fringe 
benefits, neither the Contractor nor any subcontractor under this 
contract shall pay any service employee performing any of the 
contract work (regardless of whether or not such employee was 
employed under the predecessor contract), less than the wages and 
fringe benefits provided for in such collective bargaining 
agreement, to which such employee would have been entitled if 
employed under the predecessor contract, including accrued wages 
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 
foregoing 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 hearing as provided in 
29 CFR Part 4.10 that the wages and/or fringe benefits provided 
for in such agreement are substantially at variance with those 
which prevail for services of a character similar in the 
locality, or determines, as provided in 29 CFR Part 4.11, that 
the collective bargaining agreement applicable to service 
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employees employed under the predecessor contract was not entered 
into as a result of arm's-length negotiations. 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 fringe benefits contained in a predecessor contractor's 
collective bargaining aqreement are substantially at variance 
with those which prevail for services of a character similar in 

.the locality, and/or that the collective bargaining aqreement 
applicable to service employees employed under the predecessor 
contract was not entered into as a result of arm's-lenqth 
negotiations, the Department will issue a new or revised wage 
determination setting forth the applicable wage rates and fringe 
~benefits. Such determination shall ba made part of the contract 
or subcontract, in accordance with the decision of the 
Administrator, the Administrative Law Judge, or the Board of 

. Service Contract Appeals, as the case may ba, 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 wage determination issued solely as a result of a finding of 
substantial variance, such determination shall be effective as of 
the data of the final administrative decision. 

(g) Notification to Employees. The Contractor and any 
·subcontractor under this contract shall notify each service 
employee commencing work on this contract of the minimum monetary 
wage and any fringe benefits required to be paid pursuant to this 
contract, or shall post the wage determination attached to this 
contract. The poster provided by the Department of Labor 
(Publication WH 1313) shall be posted in a prominent and 
accessible place at the worksite. Failure to comply with this 
requirement is a violation of Section 2(a)(4) of the Act and of 
this cQntrac~. 

(h) Safe and Sanitary Working Conditions. The contractor 
or subcontractor shall not permit any part of the services called 
for by this contract to ba performed in buildings or surroundings 
or under working conditions provided by or under the control or 
supervision of the contractor or subcontractor which are 
unsanitary or hazardous or dangerous to the health or safety of 
service employees engaged to furnish these services, and the 
contractor or subcontractor shall comply with the safety and 
health standards applied under 29 CFR Part 1925. 

(i) Records. 

(1) The contractor and each subcontractor 
performing work subject to the Act shall make and maintain for J 
years from the completion of the work, and make them available 
for inspection and transcription by authorized representatives of 
the Wage and Hour Division, Employment Standards Administration, 
a record of the following: 
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number; 

(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 monetary wages paid and fringe 
benefits provided, rate or rates of fringe benefits payments in 
lieu of fringe benefits, and total daily and weekly compensation. 

(C) Daily and weekly hours worked by each 
employee; and 

(D) Any deductions, rebates, or refunds 
from the total daily or weekly compensation ot each employee. 

(ii) For those classes ot services employees not 
included in any wage determination attached to this contract, 
wage rates or fringe benefits determined by the interested 
parties or by the Administrator or authorized representative 
under the terms of paragraph (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 make available a copy 
of this contract for inspection or transcription by authorized 
represantattves of the Wage and Hour Division. 

(3) Failure to make and maintain or to make available 
such records tor inspection and transcription shall be a 
violation of the regulations and this contract, and in the case 
of failure to produce such records, the contracting officer, upon 
direction of the Department of Labor and notification of the 
contractor, shall take action to cause suspension ot any further 
payment or advance of funds until such violation ceases. 

(4) 
representatives 
interviews with 
hours. 

The contractor shall permit authorized 
of the Wage and Hour Division to conduct 
employees at the worksite during normal working 

(j) Pay Periods. The contractor shall unconditionally pay 
to each employee subject to the Act all wages due free and clear 
and without subsequent deduction (except as otherwise provided by 
law or Regulations, 29 CFR Part 4), rebate, or kickback on any 
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account. These payments shall be made no later than one pay 
period followinq the end of the regular pay period in which such 
waqes were earned or accrued. A pay period under this Act may 
not be of any duration lonqer than semi-monthly. 

(k) Withholding of Payments and Termination of Contract. 
The contractinq 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 waqes 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 ba grounds for 
termination 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 cost.· 

(1) Subcontracts. The contractor agrees to insert this 
clause in all subcontracts subject to the Act. 

(m) Collective Bargaining Aqreements Applicable to Service 
Employees. If waqes 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 bargaininq agreement which is or will be 
effective durinq any period in which the contract is beinq 
performed, the Government Prime Contractor shall report such fact 
to the Contracting Officer, together with full information as to 
the application and accrual of such wages and fringe benefits, 
including any prospective increases, to service employees engaged 
in work on the contract, and a copy of the collective bargaining 
agreement. such report shall be made upon commencing performance 
of the contract, in the case of collective bargaining aqreements 
effective at such time, and in the case of such agreements or 
provisions or amendments thereof affective at a later time during 
the period of contract performance, such aqreamants shall be 
reported promptly after negotiation thereof. 

(n) Seniority List. Not less than 10 days prior to 
completion of any contract being performed at a Federal facility 
where service employees may be retained in the performance of the 
succeeding contract and subject to a wage determination which 
contains vacation or other benefit provisions based upon length 
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of service with a contractor (predecessor) or successor (29 CFR 
4.173), the incumbent Prime Contractor shall furnish to the 
contracting Officer a certified list of the names of all service 
employees on the contractor's or subcontractor's payroll during 
the last month of contract performance. Such list shall also 
contain anniversary dates of employment on the contract either 
with the current or predecessor contractors of each such service 
employee. The contracting officer shall turn over such list to 
the successor contractor at the commencement of the succeeding 
contract. 

(o) Rulings and Interpretations. Rulinqs and 
interpretations of the Service Contract Act of 1965, as amended, 
are contained in Requlations, 29 CFR Part 4. 

(p) Contractor's Certification. 

(1) By enterinq into this contract, the Contractor 
(and officials thereof) certifies that neither it (nor he or she) 
nor any person or firm who has a substantial interest in the 
contractor's firm is a person or firm ineligible to be awarded 
Government contracts by virtue of the sanctions imposed pursuant 
to Section 5 of the Act. 

(2) No part of this contract shall be subcontracted to 
any person or firm ineligible for award of a Government contract 
pursuant to Section 5 of the Act. 

(3) The penalty for makinq false statements is 
prescribed in the u. s. Criminal Code, 18 u.s.c. 1001. 

(q) ,(ariations, .Tolerances, and Exemptions Involving 
Employment. Notwithstandinq any of the clauses in paraqraphs (b) 
through (o) of this clause relatinq to the Service Contract Act 
of 1965, the followinq employees may be employed in accordance 
with the followinq variations, tolerances, and exemptions, which 
the secretary of Labor, pursuant to Section 4(b) of the Act prior 
to its amendment by Public Law 92-473, found to be necessary and 
proper in the public interest or to avoid serious impairment of 
the conduct of Government business: 

(1) Apprentices, student-learners, and workers whose 
earninq capacity is impaired by age, physical, or mental 
deficiency or injury may be employed at wages lower than the 
minimum wages otherwise required by Section 2(a)(1) or 2(b)(l) of 
the Service Contract Act without diminishinq any fringe benefits 
or cash payments in lieu thereof required under Section 2(a)(2) 
of that Act, in accordance with the conditions and procedures 
prescribed for the employment of apprentices, student-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 program 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 
contained 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 program, expressed as the 
appropriate percentage of the journeyman's rata contained in the 
applicable wage determination. The allowable ratio of 
apprentices to journeymen employed on the contract work in any 
craft classification shall not be greater than the ratio 
permitted to~• contractor as to his entire work force under the 
registered program. 

(s) Tips. An employee engaged in an occupation in which 
he or she customarily and regularly receives more than $30 a 
month in tips may have the amount of tips credited by the 
employer against the minimum 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 may 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 arrangement and regardless of 
whether the employer elects to take a credit for tips received); 

(3) The employer must be able to show by records that 
the employee receives at least the applicable Service Contract 
Act minimum wage through the combination of direct wages and tip 
credit; and 

(4) The usa of such tip credit must have been 
permitted under any predecessor collective bargaining agreement 
applicable by virtue of Section 4(c) of the Act. 

(t) Disputes concerning Labor standards. The u.s. 
Department of Labor has set forth in 29 CFR Parts 4, 6, and 8 
procedures tor resolving disputes concerning labor standards 
requirements. such disputes shall be resolved in accordance with 
those procedures and not the Disputes clause of this contact. 
Disputes within the meaning of this clause include disputes 
between the Contractor (or any ot its 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 FOR FEDERAL 
HIRES (MAY 1989) 

In compliance with the Service contract Act of 1965, as 
amended·, and .... the regulations of the Secretary of Labor (29 CFR 
Part 4), this clause ~dentifies the classes of service employees 
expected to be employed under the contract and states the waqes 
and fringe benefits payable to each it they were employed by the 
contracting agency subject to the provisions ot 5 u.s.c. 5341 or 
5332. 

This statement is for Information Only: It is Not a Wage 
Determination 

Monetary wage--
EmPloyee class Fringe benefits 

supervisory Firefighters/GS-081-7 (Station Chief) 
Lead Firefighter/GS-081-5 
Firefighter/GS-081-5 
Firefighter (Trainee II)/GS-081-4 
Firefighter (Trainee I)/GS-081-3 
SecretaryJGS-318-4 

*Fringe Benefits: 
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Annual Leave. 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 Leave. Regardless of the length of service employees earn 
13 days of sick leave each year. Sick leave not used accumulates 
year after year and protects employees from 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 retirement plan has recently 
been siqned into law for Federal employees hired 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 government-matching 
contributions. 

43. FAR 52.;223-2. 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 at 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 110(d) of the Air Act (42 u.s.c. 7410(d)); 

(3) An approved implementation procedure or plan 
under section 111(c) or section 111(d) of the Air Act (42 u.s.c. 
741l{c) or (d)); or 

(4) An approved implementation procedure under 
section 112(d) of the Air Act (42 u.s.c. 7412(d)). 

"Clean water standards," as used in this clause, means 
any enforceable limitation, control, condition, prohibition, 
standard, or other requirement promulqated under the Water Act or 
contained in a permit issued to a discharqer by the Environmental 
Protection Aqency or by a State under an approved program, as 
authorized by section 402 of the Water Act (33 u.s.c. 1342), or 
by local qovernment to ensure complJ.ance __ with pretreatment 
requlations as required by section pof ot~the Water Act (33 
u.s.c. 1317). . ·- . • " 

"Compliance," as used in this clause, means compliance 
with--

(1) Clean air or water standards; or 

(2) A schedule or plan ordered or approved by a court 
of competent jurisdiction, the Environmental Protection Aqency, 
or an air or water pollution control aqency under the 
requirements of the Air Act or Water Act and related requlations. 

. "Facility," as used iu~this clause, means any 
buildinq, pl~nt, ins~allation, ~~~cture, mine, vessel or other 

- floatinq craft, location, or~ite of operations, owned, leased, 
or supervised by a contract&J+ ··pr subcontractor, used in the 
performance of a contract ~·subcontract. When a location or 
site of operations includes·more than one buildinq, plant, 
installation, or structure, the entire location or site shall be 
deemed a facility except when the Administrator, or a desiqnee, 
of the Environmental Protection Aqency, determines that 
independent facilities are collocated in one qeoqraphical area. 

"Water Act," as used in this clause, means Clean Water 
·Act (33 u.s.c. 1251 et seq.). 

(b) The Contractor aqrees--

(1) To comply with all the requirements of section 
114 of the Clean Air Act (42 u.s.c. 7414) and section 308 of the 
Clean Water Act (33 u.s.c. 1318) relatinq to inspection, 
monitorinq, entry, reports, and information, as well as. other 
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requirements specified in section 114 and section 308 of the Air 
Act and the Water Act, and all requlations and quidelines 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 Agency List of Violating Facilities on 
the date when this contract was awarded unless and until the EPA 
eliminates the name of the facility from the listing; 

(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 
nonexempt subcontract, including this subparagraph (b)(4). 

44. FAR 52.223-3 H.QOI>CGSr0TERIAL IDENTIFICATION AND MATERIAL 
ETY DATA (D~i4kl~J.)I L. 

he contractor aqrees to submit a Material Safety Data 
Sheet ent of Labor Form OSHA-20), as prescribed in 
Federal Stand d No. 3138, for 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 delivere under this contract which will involve 
exposure to hazardou materials or items containing these 
materials. 

(b) "Hazardous mate ial," as used in this clause, is as 
defined in Federal Standard ~~ 3138, in effect on the date of 
this ccmtrac.t. - . . v<') 

L (c) Neither the raquirem~f this clause nor any act or 
failure to act by Government sha ieve the Contractor of any 
responsibility or liability for th fety of Government, 
Contractor, or subcontractor personnel r property. 

(d) Nothing contained in this claus shall relieve the 
Contractor from complying with applicable Fe eral, state and 
local laws, codes, ordinances, and requlatio (including the 

. obtaining of licenses and permits) in connectio with hazardous 
material. 

(e) The Government's rights in data furnished 
contract with respect to hazardous material are as fol 

(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 rdous materials; (ii) obtain medical treatment for those 
affe ed by the material; and (iii) have others use, duplicate, 
and di lose the data for the Government for these purposes. 

(2) To use, duplicate, and disclose data furnished 
under this lause, in accordance with subparagraph (e)(1) above, 
in precedenc over any other clause of this contract providing 
for rights in ta. 

similar or 
t the Government is not precluded from using 

data acquired from other sources. 

(4) data shall not be duplicated, disclosed, 
or released outside the overnment, in whole or in part for any 
acquisition or manufactur g purpose, if the following legend is 
marked on each piece of dat o which this clause applies--

"This is furnishe~~r United States Government 
Contract No •••••• and shall n used, duplicated, or 
disclosed for any acquisition or ufacturing purpose without 
the .permission of •••••••••• This · end shall be marked on any 
reproduction of this data." 

(5) That the Contractor not place the legend or 
any other restrictive legend on any ich (i) the Contractor 
or any subcontractor previously delivered t the Government 
without limitations or (ii) ~hould be delive d without 
limitations·under the conditions specified in • Federal 
Acquisition Regulation in the clause at 52.227-1 Rights in 
Data. 

rf) The contractor shall insert this clause, i 
· this paragraph (f), with appropriate changes in the de gnation 

of the parties, in subcontracts at any tier (including p chase 
designations or purchase orders) under this contract invor ing 
hazardous material. 

45. F DRUG-FREE WORKPLACE (JUL 1990) 

(a) As used in this clause, 

"Controlled s tance" means a controlled substance in 
schedules I through V of sa i~~02 of the Controlled Substances 
Act (21 u.s.c. 812) and as fu~j~ined in regulation at 21 
CFR 1308.11- 1308.15. ~~~~ 

"Conviction" means a finding ~lt (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 drug statute" means the Federal or 
n-Federal criminal statute involving the manufacture, 

d1 tribution, dispensing, possession or use of any controlled 
sub tance. 

"Drug-free workplace" means a site(s) for the 
perform nee of work done by the contractor in connection with a 
specific contract at which employees of the contractor are 
prohibita from engaging in the unlawful manufacture, 
distributi , dispensing, possession, or usa of a controlled 
substance. 

'" engaged in 
oyee" means an employee of a Contractor directly 

formance of work under a Government contract. 

cost 
than 

more 

engaged" is d~(ined to include all direct 
employees and y other Con~~or employee who has other 
a minimal impact~r invo:;'·~'ftt in contract performance. 

"Individual'~meana~ an offeror/contractor that has no 
than one employee including the offeror/contractor. 

(b) The contractor, ~ther than an individual, 
shall--within 30 calendar d fter award (unless a longer 
period is agreed to in writin ·~or contracts of 30 calendar days 
or mora performance duration);\~as soon as possible for 
contracts of ~le~s than 30 calen~~ays performance duration--

(1) ~ Publish a statement notifying its employees that 
the unlawful manufacture, distributi , dispensing, possession, 
or usa of a controlled substance is p ohibited in the 
contractor'~·work2laca and specifying e actions that will be 

• taken against empioyees for violations such prohibition; 

(2) Establish an ongoing drug free awareness program 
to inform such employees about--

(i) The dangers of drug abuaa in the workplace; 

(ii) The contractor's policy of 
drug-free workplace; 

(iii) Any available drug counseling 
rehabilitation, and employee assistance programs; and 

(iv) The penalties that may be imposed u on 
employees for drug abuse violations occurring in the work lace. 

(3) Provide all employees engaged in performanc of 
the contract with a copy of the statement required by 
subparagraph (b)(l) of this clause; 
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(4) Notify such employees in writing in the statement 
equired by subparagraph (b}(l} of this clause that, as a 
ndition of continued employment of this contract, the employee 

wi 1--

(i) Abide by the terms of the statement; and 

(ii) Notify the employer in writing of the 
conviction under a criminal drug statute for a 

violation ccurring in the workplace no later than five (5) 
calendar da after such conviction. 

(5) Notify the Contracting Officer in writing within 
10 calendar day after receiving notice under subdivision 
(b)(4)(ii) of th clause, from an employee or otherwise 
receiving actual n tica of such conviction. The notice shall 
include the positio title of the employee; 

(6) Within~O calendar days after receiving notice 
under subdivision (b)(4)(ii) of this clause of a conviction, take 
one of the following actio~~ith respect to any employee who is 
convicted of drug abuse vi~ions occurring in the workplace: 

- (i) Taking ~~priate personnel action against 
such employee, up to and incl~~g termination; or 

(ii) Require su~employee to satisfactorily 
participate in a drug abuse assistance or rehabilitation program 
approved tor such purposes by a Fed~al, State, or local health, 
law enforcement, or other appropriate,agency. 

~ (~) Make a good faith etfo to maintain a drug-free 
workplace through implementation of subpa agraphs (b)(l) though 
(b}(6) of this clause. 

(c) The Contractor, if an individual, 
the contract or acceptance of a purchase order, 
the unlawful manufacture, distribution, dispans g, 
or usa of a controlled substance in the pertorman e 
contract. 

by award of 
to engage in 
possession, 
of this 

(d) In addition to other remedies available to the 
Government, the Contractor's failure to comply with th 
requirements of paragraphs (b) or (c) of this clause may 
pursuant to FAR 23.506, render the contractor subject to 
suspension of contract payments, termination of the contra 
default, and suspension or debarment. 
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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 
of the contract. If the Contractor exercises the foregoing 
option, title to such records 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 system of records on individuals, to accomplish an 
agency function subject to the Privacy Act of 1974, Public Law 
93-579, December 31, 1974 (5 u.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-

(!) The systems of records; and 

(ii) The 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, when the 
work statement in the proposed subcontract requires the design, 
development,.or operation of a system 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 records. 

(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 
of the agency when the violation concerns the operation of a 
system of records on individuals to accomplish an agency 
function. For purposes of the Act, when the contract is for the 
operation of a system of records on individuals to accomplish an 
agency function, the Contractor and any employee of the 
Contractor is considered to be an employee of the agency. 

(c) (1) "Operation of a system of records,• as used in 
this clause, means performance of any of the activities 
associated with maintaininq the system of recorda, including the 
collection, use, and dissemination of recorda. 

(2) "Record," as used in this clause, means any item, 
collection, or grouping of information about an individual that 
is maintained by an agency, including, but not limited to, 
education, financial transactions, medical history, and criminal 
or employment history and that contains the person's name, or the 
identifyinq number, symbol, or other identifyinq particular 
assigned to the individual, such as a finqerprint or voiceprint 
or a photograph. · 

(3) "System of records on individuals,• as us•d in 
this clause means a qroup of any records under the control of any 
agency from which information is retrieved by the name of the 
individual or by some 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 calling 
either for answer to ·identical questions from 10 or more persons 
other than Federal employees, or information from Federal 
employees which·is to be used tor statistical compilations of 
general public interest, the Federal Reports Act will apply to 
this contract. No plan, questionnaire, interview quide, or other 
similar device for collectinq information (whether repetitive or 
single-time) may be used without first obtaining clearance from 
the Office of Management and Budget (OMB). 

(b) The contractor shall request the required OMB 
clearance from the contracting officer before expendinq any funds 
or makinq public contacts for the collection of data. The 
authority to expand funds and to proceed with the collection of 
data shall be in writinq by the Contracting Officer. The 
contractor must plan at least 90 days for OMB clearance. 
Excessive delay caused by the Government 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. If 
not, the period of performance may be extended pursuant to this 
clause if approved by the Contracting Officer. 

SO. 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, means 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 end product manufactured in the United States, 
if the cost of its components mined, produced, or manufactured in 
the United States exceeds 50 percent of the cost of all its 
components. Components of foreign origin of the same class or 
kind as the products referred to in subparagraphs (b)(2) or (3) 
of this clause shall be treated as domestic. Scrap generated, 
collected, and prepared for processing in the United States is 
considered domestic. On acquisitions above $25,000 in value, 
components of Canadian origin are treated as domestic. 

"End products," as used in this clause, means those 
articles, materials, and supplies to be acquired for public use 
under this contract. 

(b) The contractor shall deliver only domestic end 
- 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 tha public interest: or; 

(4) For which the agency determines 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~~ONS ON CONTRACTING WITH SANCTIONED 
PERSONS (MAY 1--.L.t:. I 1:. 
(a) 

(1) "Component part," means any article which is not 
usable for it intended functions without being imbedded or 
integrated int any other product and which, if used in 
production of a inished product, would be substantially 
transformed in th t process. 

(2) "Finis ad product," .means any article which is 
usable for ita intan d function ·~·~thout being imbedded in, or 
integrated into, any ar proclucf. It does not include an 
article produced by a rson,~ther than a sanctioned person, 
that contains parts or c mponents of the sanctioned person if 
the parts or components h vti- .been substantially transformed 
during production of the f !shad product. 

(3) "Sanctioned per on," means a company or other 
foreign person upon whom proh itions have been imposed. 

ormed," when referring to a 
means that the part or 
antial manufacturing or 

or product is converted 
• icle of commerce having 

(4) "Substantially tra 
component part or finished prod 
product has been subjected to a 
processing operation by which the 
or combined into a new and·differen 
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 years, with certain exceptions a prohibition on 
contracting with, or procuring {including ran al and 
lease/purchase) directly or indirectly the pr cts or services 
of {1) Toshiba Machine Company, (2) Kongsberg cling Company, 
(3) Toshiba Corporation, or (4) Kongsberg Vaapen brikk. The 
Act and Executive Order also prohibit, for the sam 3-year 
period, the importation into the United States of a 1 products 
produced by Toshiba Machine company and Kongsberg Tr ing 
Company. These prohibitions also apply to subaidiari 
successor entities or joint ventures of Toshiba Machin 
or Kongsberq Trading company. 

(c) Restriction. Unless listed by the Contractor in ts 
offer, in the solicitation provision at FAR 52.225-12 Notic 
Restrictions on Contracting with Sanctioned Persons, or unle 
one of the exceptions in paragraph (d) of this clause applies, 
the Contractor agrees 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) ceptions. The restrictiq~u~ .. P.o.~~ .. apply--

(1) o finished products ~~in~n~;n~ioned persons 
containinq com nents of a sanctioned person if these 
components have een substantially transformed durinq the 
manufacture of th finished product. 

(2) 
provided-

ts or services of a sanctioned person 

(i) The pro eta are desiqned to the 
specifications of a nonsanc ~oned person marketed under the 

.. trademark, brand or name of ~ nonsanctioned. person; 

(ii) The busine~Jllationship between the 
nonsanctioned. person and the sa~~ned. person clearly existed 
prior to June 30, 1987; and ~~, 

·(iii) The nonsanctioned arson 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 .. G:ontract resultin from this 

solicitation will not affe.~~he Contractor's obl ation to 
comply with importation ;e~iations of the Secretar the 
Treasury. · >:> 

52. FAR 52.227-1 AUTHORIZATION AND CONSENT (APR 1984) 

(ar The/GoveJ:nment authorizes and consents to all use and 
manufacture, in performinq this contract or any subcontract at 
any tier, of any invention described in and covered by United 
states patent (1) embodied. in the structure or composition of 
any article the delivery of which is accepted. by the Government 
under this contract or (2) used. in machinery, tools, or methods 
whose use necessary results from compliance by the Contractor 
or a subcontractor with (i) specifications or written 
provisions .forming a part of this contract or (ii) specific 
written instructions qivan by the Contracting Officer directing 
the manner of performance. The entire liability to the 
Government for infrinqement of a patent of the United. States 
shall be determined solely by the provisions of the indemnity 
clause, if any, included in this contract or any subcontract 
hereunder (includinq any lower-tier subcontract), and the 
Government assumes liability tor all other infringements to the 
extent of the authorization and consent hereinabove qranted. 
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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 basad 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 usa 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 claim. such evidence and 
information shall be furnished at the expanse 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~a 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 as 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), comprehensive 
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 for those periods as the Contracting 
Officer may require or approve·and with insurers approved by 
the Contracting Officer. 

(b) The Contractor agrees to submit for the Contracting 
Officer's approval, to the extant and in the manner required by 

~the Contracting Officer, any other insurance that is maintained 
-by the contractor in connection with the performance of this 

contract and for which the Contractor seeks reimbursement. 

(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 cost 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 persons not compensated by 
insurance or otherwise without regard to and as an exception to 
the limitation of cost or the limitation 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 agents, 
servants, or•emplqyees, and must be represented by final 
judgments or settlement• approved in writing by the Government. 
These liabilities are for--

(i) Loss of or damage 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's liability under paragraph (c) of 
this clause is 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 meet 
deficiencies. 
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(e) The Contractor shall not be reimbursed for 
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 bas failed 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 of--

(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) of this clause shall 
not restrict the right of the contractor to be reimbursed for 
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 
Paymen~clausa of _this contract. . . 

(g) If any suit or action is filed or any claim 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 than uninsured or is insured for less than the 
amount claimed, the contractor sball--

(1) Immediately notify the Contractinq Officer and 
promptly furnish copies of all pertinent papers received; 

(2) Authorize Government representatives to 
collaborate with counsel for the insurance carrier in settling 
or defending the claim 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 
charge of any litigation, 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 of this contract, 
. the contractor shall advise the State of New Mexico of this 

contract by registering with the State of New Mexico, Taxation 
and Revenue Department, Revenue Division, pursuant to the Tax 
Administration Act of the State of New Mexico and shall 
identify the contract number. 

(b) The Contractor shall pay the New Mexico gross 
receipts taxes, pursuant to the Gross Receipts and Compensating 
Tax Act of New Mexico, assessed against the contract fee and 
costs paid for performance of this contract, or of any part or 
portion thereof, within the State of New Mexico. The 
allowability of any gross receipts taxes or local option taxes 
lawfully paid to the State of New Mexico by the Contractor or 
its subcontractors will be determined in accordance with the 
Allowable Cost and Payment clause of this contract· except as 
provided in paragraph (d) of this clause. 

(c) The Contractor shall submit applications for 
Nontaxable Transaction Certificates, Form CSR-3C, to the State 
of New 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 agreement 
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 selling 
tangible personal property to the contractor for usa in the 
performance of this contract. Failure to provide a Type 15 
Nontaxable Transaction Certificate to vendors will result in 
the vendor's liability for the gross receipt taxes and those 
taxes, which are then passed on to the Contractor, shall not be 
reimbursable as an allowable cost by the Government. 

(e) 
user tax 
pursuant 
property 
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The Contractor shall pay the New Mexico compensating 
for any tangible personal property which is purchased 
to a Nontaxable Transaction Certificate if such 
is not used for Federal purposes. 
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(f) out-of-state purchase of tangible personal property 
by the Contractor which would be otherwise subject to 
compensation tax shall be 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 reqardinq the Contractor from the Ravanua Division 
of the New Mexico Taxation and Revenue Department and, at the 
discretion of the u. s. Department of Enarqy, may participate 
in any matters or proceedings pertaining to this clause or the 
abova-mantionad Aqreement. This shall not preclude the 
Contractor from having its own representative nor does it 
obligate the u. s. Department of Enerqy to represent ita 
Contractor. · 

(h) The contractor aqrees to insert the substance of this 
clause, includinq this paraqraph (h), in each subcontract which 
meets the criteria in 29.401-6(b)(l) through (3) of the Federal 
Acquisition Requlation, 48 CFR Pa~t·29. . . 

(i) Paragraphs (a) through ·lh) .. of this clause shall be 
null and void should the Agreement referred to in paragraph (c) 
of this clause be terminated; provided, however, that such 
termination shall not nullify obligations already incurred 
prior to the data of the termination. 

56. FAR 52.230-3 ~~~cr~ING STANDARDS (SEP 1987) 

(at eas the contract is exempt under FAR 30.201-1 and 
30.201-2, th revisions of Federal Acquisition Raqulation 
(FAR) Subpart 3 3 are incorporated herein by reference and the 
contractor, in co action with this contract, shall--

(1) (National efense Contracts Only) By submission 
of a Disclosure statemen disclose in writing the contractor's 
cost accountinq practices a ~ired by FAR 30.202-1 through 
30.202-5. The practices disc for this contract shall be 
the same aa the practices curr ~,disclosed and applied on 
all other contracts and subcontra ;b.~ing performed by the 
contractor and which contain a cost unting Standards !CAS) 
clause. If the Contractor has notified a Contracting Officer 
that the Disclosure Statement contains tra secrets and 
commercial or financial information which ia ivileged and 
confidential, the Disclosure Statement shall be otectad and 
shall not be released outside of the Government. 
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(2) Follow consistently the Contractor's cost 
ting practices in accumulating and reporting contract 

perfo ance cost data concerning this contract. If any change 
in cost accounting practices is made for 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 cost allowance of this contract is affected 
by such chang s, adjustment shall be made in.accordanca with 
subparagraph ( (4) or (a)(5) of this clause, as appropriate. 

(3) Com ly with all CAS, including any modifications 
and interpretatio indicated thereto contained in FAR Subpart 
30.4, in effect on e date of award of this contract or, if 
the contractor has s mitted cost or pricing data, on the date 
of final agreement on rica as shown on the Contractor's signed 
certificate of current cost 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 this~9Qtract if the contract cost is 
affected by a change which, pu~~nt to subparagraph (a)(3) of 
this clause, the Contractor is ~ea ired to make to the 
Contractor's established cost acco ting practices. 

(ii) Negotiate with t~ .contracting Officer to 
determine the terms and conditions un er wbicb a change may be 
made to a cost accounting practice, ot r than a change made 
under other ~rovisio~s ~f subparagraph )(4) of this clause; 
provided that no agreement may be made un er this provision 
that will increase costs paid by the Unite States. 

a change to a 
der subdivision 

adjustment as 

(iii) When the parties agree t 
cost accounting practice, other than a change 
(a)(4)(i) of this clause, negotiate an equitab 
provided in the Changes clause of this contract. 

(5) Aqree to an adjustment of the contra 
cost allowance, as appropriate, if the Contractor o 
subcontractor fails to comply with an applicable Cos 
Accounting Standard, or to follow any cost accounting 
consistently and such failure results in any increased osts 
paid by the United States. Such adjustment shall provid for 
recovery of the increased costs to the United States, tog ther 
with interest thereon computed at the rate determined by t 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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or a 
Subpa 

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, 
re to aqree shall be a dispute concerning a question 
bin the meaning of the Disputes clause of this 

and as 
such fai 
of fact w 
contract. 

(c) ntractor shall permit any authorized 
representative of the Government to examine and make copies of 
any documents, pars, or records relating to compliance with 
the requirements f this clause. 

(d) The Contra t:or shall include in all negotiated 
subcontracts which Contractor enters into, the substance of 
this clause, ·except pa aqraph (b), and shall require such 
inclusion in all other ubcontracts, of any tier, including the 
obligation to comply wi all CAS in affect on the 
subcontract's award data, n the. ~ate of final agreement on 
price as shown on the subc tractor's signed Certificate of 
currant Cost or Pricing Data •. This requirement shall apply 
only to negotiated subcontr~~in axe••• of $100,000 where the 
price negotiated is not bas~-- . 

(1) Established cata~r market prices of 
commercial items sold in aubata~l quantities to the general 
public; or (<' 

(2) Prices set by law or re ation, and except that 
the requirement shall not apply to nego iated subcontracts 
otherwise exempt from the requirement to include a CAS clause 
as specified ... ln F~ 30.201-1. . . 

Note (1): New or modified CAS hall be 
applicable to both national defense and nonde ense CAS-covered 
contracts upon award of a new national defense -covered 
contract containing the new or modified Standar The award of 
a new nondefense CAS-covered contract shall not igger 
application of new CAS or modification to CAS. 

Note (2): Subcontractors shall be requ to 
submit their Disclosure Statements to the contractor. However, 
if a subcontractor has previously submitted its Disclos e 
statement to a Government Administrative Contracting Off car 
(ACO), it may satisfy that requirement·by certifying tot 
contractor the date 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 of 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 of li ility as provided in subparagraph (a)(5) of 
this clause. In ew of the foregoing and since the contract 
may be subject to a justment under this clause by reason of 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, i 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 s ch a clause and the terms thereof 
are matters for 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 ~~emnification will generally 
require substantially similar i~~ ification to ba submitted 
by its subcontractors. , . (<' 

Note (4): If the subcon actor is a business 
unit which, pursuant to FAR 30.20i-2(b) s entitled to elect 
modified contract coverage and to follow 0.401 and 30.402, the 
clause at 52.230-5, "Disclosure Consistenc of Cost Accounting 
Practices," of the Federal Acquisition Regu tion shall be 
inserted in lieu of this clause. 

~ .. -Note (5): The terms defined in F 30.301 and 
31.001 shall'have-tha •ame meanings herein. As t ere defined, 
"negotiated subcontract" means any subcontract axe t a firm­
fixed-price subcontract made by a Contractor or sub ntractor 
after receiving offers from at least two persons 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 
subcontractor from among the competitors solicited, and (3) the 
lowest offer received in compliance with the solicitation fr m 
among those solicited is accepted. 

57. FAR 52.230-4 AD~~~~ OF COST ACCOUNTING STANDARDS 
(SEP 1987) Ut:.Ll:. I 1:'. 

For the purpose of administering the Cost Accounting 
Standards (CAS) requ~ .. ,~,-l:fl'der this contract, the 
contractor shall taklJ(hLat•jS outlined in paragraphs (a) 
through c f) of this clause:· 
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) Submit to the cognizant Contracting Officer a 
descri tion of any accounting change, the potential impact of 
the cha e on contracts containing 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 Agencies/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 ange in cost accounting practices 
required to comply witH a new CAS in accordance with 
subparagraph (a)(J) 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 change. 

(2) For any change n coat accounting practices 
proposed in accordance with ~ivision (a)(4)(ii) or 
(a)(4)(iii) of the CAS claus~.~with subparagraph (a)(J) of 
the Disclosure and Consistency.~ost Accounting Practices 
clause, not less than 60 days ( uch other date as may be 
mutually agreed to) before the a tiva data of the proposed 
change. . 

(3) For any failure to comply with an applicable CAS 
or to follow a disclosed practice as co emplatad by 
subparagraph (a)(5) of the CAS clause or subparagraph (a)(4) 
of the Disclosure ~nd Consistency of cost ccountinq Practices 
clause, within 60 days ·cor such other date aay be mutually 
agreed to) after the date of agreement of no ompliance by the 
Contractor. · 

(b) Submit a cost impact proposal in the fo 
specified by the cognizant Contracting Officer wi 
(or such other date as may be mutually agreed to) ter the 
data of determination of the adequacy and compliance of a 
change submitted pursuant to paragraph (a) of this cl use. If 
the cost impact proposal is not submitted within the s cified 
time, or any extension granted by the cognizant contrac 
Officer, an amount not to exceed 10 percent of each paym 
made after that date may be withheld until such time as a 
proposal has been provided in the form and manner specified by 
the cognizant Contracting Officer. 
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c) Agree to appropriate contract and subcontract 
ents to reflect adjustments established in accordance 

with s bparagraphs (a)(4) and (a)(S) of the CAS clause or with 
subpara aphs (a)(J) or (a}(4) of the CAS Disclosure and 
consiste y of Cost Accounting Practices clause. 

(d) Fo all subcontracts subject either to the CAS clause 
or to the Di closure and Consistency of Cost Accounting 
Practices cla 

(1) so 
letter of award, 

~.used); and 

tate in the body of the subcontract, in the 
r in both (self-deleting clauses shall not be 

(2) Include a 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's cognizant cont act administration officer for 
transmittal to the contract dministration office cognizant of 
the subcontractor's facility: a ,• ... 

( i) Subcontrac~ s name and subcontract 
number. · 

(ii) Dollar amoun d date of award. 
(iii) Nama of contr making the award. 
· (iv} Any changes th s contractor has made or 

proposes to make to accounting practi s that affect prime 
contract or subcontracts containing the CAS clause or 
Disclosure and Consistency of Cost Acco ~ing Practices clause, 
unless thes&ichanqas have already been re rtad. If award of 

· the subcontract result• in making one or ma a CAS effective for 
the first time, this fact shall also be repo ted. 

(e) Notify the Contracting Officer in wri of any 
adjustments required to subcontracts under this ontract and 
agree to an adjustment, based on them, to this co tractor's 
price or estimated cost and faa. This notice is d within 30 
days after proposed subcontract adjustments are rae ved and 
shall include a proposal for adjusting the higher ti 
subcontract or the prime contract appropriately. 

(f) For subcontracts containing the CAS clause, re 
the subcontractor to comply with all Standards in effect the 
date of award or of final agreement on price, as shown on t e 
subcontractor's signed Certificate of current cost or Pricin 
Data, whichever is earlier. 
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58. FAR 52.232-9 LIMITATION ON WITHHOLDING OF PAYMENTS 
(APR 1984) 

If more than one clause or Schedule term of 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 for 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) if this is a 
cost-sharing contract, the Government's state of the estimated 
cost specified in the Schedule. The contractor agrees to use 
its 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 cost-sharing contract, includes both 
the Government's and the contractor's share of the cost. 

(b) The Schedule specifies the amount presently available 
for payment by the Government and allotted tot his contract, 
the items covered, the Government's share of the cost if this 
is a cost-sharing contract, and the period of performance it is 
estimated the allotted amount will cover. The parties 
contemplate that the Government will allot additional funds 
incrementally to the contract up to the full estimated cost to 
the Government specified in the Schedule, exclusive of any fee. 
The Contractor agrees 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 (l) 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's 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 amount of additional funds, 
if any, required to continue timely performance under the 
contract or for any further period specified in the Schedule or 
otherwise aqreed upon, and when the funds will be required. 

(e) If, after notification, additional funds are not 
allotted by the end of the period specified in the Schedule or 
another aqree-upon date, upon the Contractor's written request 
the contracting Officer will terminate this contract on that 
date in accordance with the provisions of the Termination 
clause of this contract. If the Contractor estimates that the 
funds available will allow it to continue to discharge its 
obligations beyond that date, it may specify a later date in 
its request, and the contracting Officer may terminate this 
contract on that later data. 

(f) Except as required by other provisions of this 
contract, specifically citing and stated to be an exception to 
this clause--·-

(l) The Government is not obligated to reimburse the 
Contractor for costs incurred in excess of the total amount 
allotted by; the Government to this contract; and 

(2) The Contractor is not obligated to continue 
performance under this contract (including actions under the 
Termination clause of this contract) or otherwise incur costs 
in excess of (i) the amount then allotted to the contract by 
the Government or, (ii) if this is a cost-sharing contract, the 

. amount then allotted by the Government to the contract plus the 
contractor's corresponding share, until the contracting Officer 
notifies the Contractor in writing that the amount allotted by 
the Government has been increased and specifies an increased 
amount, which shall then constitute the total amount 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-sharing contract, the amount·then allotted by the 
Government to the contract plus the Contractor's corresponding 
share, exceeds the estimated cost specified in the Schedule. 
If this is a cost-sharing 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 subparaqraph (f)(2) above, or 
from any person other than the Contracting 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 costs in excess 
of the total·amount 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 costs the 

·Contractor incurs before the increase that are in excess of (1) 
" the amount previously allotted by the Government or, (2) if 

this is a cost-sharing contract, the amount previously allotted 
by the Government to the contract plus the Contractor's 
corresponding share, 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. 

(j). Cha~e orders shall not be considered an 
authorization to excae~ 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 this contract is 
terminated,. the Government and the Contractor shall negotiate 
an equitable.distribution of all property produced or purchased 
under the contract, based upon the share of costs incurred by 
each. 

(1) If the Government does not allot sufficient funds to 
allow completion of the work, the Contractor is 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 u.s.c. 3727, 41 u.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 assignee under such 
an assignment may thereafter further assign or reassign 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 amounts payable 
under this contract, and shall not be made to more than one 
party, except that an assignment or reassignment may 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 52.232-25 PROMPT PAYMENT (AUG 1989) 

Notwithstanding any other payment clause in this contract, 
the Government will make invoice payments and contract 
financing payments under the terms and conditions specified in 
this clause. Payment shall be considered as being made on the 
day a check ~s dated or an electronic funds transfer is 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 having its principal place of 
business outside the United States. 

(a) Invoice Payments. 

(1) For purposes of this clause, "invoice payment" 
means a Government disbursement of monies to a Contractor under 
a contract or other authorization for supplies or services 
accepted by the Government. This includes payments for 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. 

FDC-F 
85 



(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 30th day after the designated billing 
office has received a proper invoice from the contractor. 

/ 

(ii) The 30th day after Government acceptance of 
supplies delivered or •ervices performed by the contractor. On 
a final invoice where the payment amount i• subject to contract 
settlement actions, acceptance shall be deemed to have occurred 
on the effective date of the contract •ettlement. However, if 
the designated billing office fails to annotate the invoice 
with the actual date of receipt the invoice payment due date 
shall be deemed to be the 30th day after 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. 

(3) The due date on contracts for meat and meat food 
products, contracts for perishable agricultural commodities, 
contracts for dairy products, edible fats or oils, and food 
products prepared from edible fats or oils, and contracts not 
requiring submission of an invoice shall be as follows: 

(i) The due date for meat and meat food products, 
as defined in Section 2(a)(3) of the Packers and Stockyard Act 
of 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 
perishaple poultry meat food product, fresh eggs, and any 
perishable e~g produc~, will be as close as possible to, but 
not later than, the 7th. day after product delivery. 

(ii) The due date for perishable agricultural 
commodities, as defined in Section 1(4) of the Perishable 
Agricultural commodities Act of 1930 (7 u.s.c. 499a(44)), will 
be as close as possible to, but not later than, the lOth day 
after product_delivery, unless another date is specified in the 
contract. 

(iii) The due date for dairy products, as defined in 
section lll(e) of the Dairy Production Stabilization Act of 
1963 (7 u.s.c. 4502(e)), edible fats or oils, and food products 
prepared from edible fats or oils, will be as close as possible 
to, but not later than, the lOth day after the date on which a 
proper invoice has been received. 

(iv) If the contract does not require submission of 
an invoice for 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 designated billing 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 
for •eat and meat food products and 5 days tor perishable 

~ agricultural commodities, edible fats or oils, and food 
·products prepared from 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·subparaqraph (a)(6) of this 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) Description, quantity, unit of measure, unit 
price, and extended price of supplies delivered or services 
performed. 

(v) Shipping and payment t~rms (e.g., shipment 
number and date of shipment, prompt payment discount terms). 
Bill oC ladi~g n~er and weight of shipment will be shown for 
shipments on Government bills of lading. 

(vi) Name and address of Contractor official to 
whom payment is to be sent (must be the same as that in the 
contract or in a proper notice of assignment). 

(vii) Name (where practicable), title, phone number 
and mailing address 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 shipment). 

(5) An interest penalty shall. be paid automatically by 
the Government, without request from the contractor, if payment 
is not made by the due date and the conditions listed in 
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subdivisions (a) (5) (i) through (a) (5) (iii) of 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 was 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 for 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 semiannuallY. 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 from 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 penaltie& if. n~t paid in the succeeding 30-day period. 
If the designated billing office failed to notify the 
contractor of a defective invoice within the periods prescribed 
in subparagraph (a)(4) of this clause, then the due date on the 
corrected invoice will be adjusted by subtracting the number of 
days taken beyond the prescribed notification of defects 
period. Any interest penalty owed the Contractor will be based 
on this adjusted due date. Adjustnents will be made by the 
designated payment office for errors in calculating interest 
penalties, if requested by the Contractor. 

(i) For the sole purpose of computing an interest 
penalty that might be due the contractor, Government acceptance 
shall be deemed to have occurred constructively on the 7th day 
(unless otherwise specified in this contract) after the 
Contractor delivered the supplies or performed the services in 
accordance with the terms and conditions of the 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 

FDC-G 
88 



I lflhf!' , I l 

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) Tha period taken to notify the contractor 
ot defects in invoices submitted to the Government, but this 

· may not exceed 7 days (3 days tor meat and meat food products 
.. and 5 days tor perishable agricultural commodities, dairy 

products, edible tat or oils, and food products prepared from 
edible tats -~roils). 

(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 tiling of a claim for such penalties under the clause 
at 52.233-1, Disputes, or for more than 1 year. Interest 
penalties of less than $1.00 need not 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 amounts 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 subparagraph (a)(6) of this clause on the amount 
ot discount taken tor the period beginning with the first day 
after the end of the discount period through the data when the 
contractor is paid. 

(8) If this contract was awarded on or after october 
1, 1989, a penalty amount, calculated in accordance with 
regulations 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 is paid; and 

(iii) Makes a written demand, not later than 40 days 
after the date the invoice amount is paid, that the agency pay 
such a penalty. 

(b) Contract Financing 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 financing payments include advance payments, progress 
payments based on cost under the clause at 52.232-16, Progress 
Payments, progress payments baaed on a percentage or stage of 
completion (32.102(e)(1)) other than those made under the 
clause at 52.232-5, Payments Under Fixed-Price Construction 
Contracts, or the clause at 52.232-10, Payments Under 
Fixed-Price Architect-Enqineer Contracts, and interim payments 
on cost type contracts. 

(2) For contracts that provide for contract financing, 
requests for payment shall be submitted to the desiqnated 
billinq office as specified in this contract or as directed by 
the contractinq Officer. Contract financing 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 financing request by the desiqnated billing office. 
In the event that an audit or other review of a specific 
financi~q reguest is required to ensure compliance with the 
terms and conditions ~~ 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 financing 
requests, payment shall be made in accordance with the 
corresponding contract terms or as directed by the Contracting 
Officer. 

(4) Contract financinq payments shall not be assessed 
an interest penalty for payment delays. 

(c) If this contract contains the clause at 5.213-1, Fast 
Payment Procedure, payments will be made within 15 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 
of 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, means 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, is:a claim 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 money 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 complying 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 
decisi~n. A ~laim by the Government against the Contractor 
shall be sub)ect ~o • ~itten decision by the Contracting 
Officer. 

(2) For contractor claims exceeding $50,000, the 
contractor shall submit with the claim a certification that--

(i) The claim is made in good faith; 

(li) Supporting data are accurate and complete to 
the best of the contractor's knowledge and belief; and 

(iii) The amount 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 havinq overall responsibility for the conduct of the 
contractor's affairs. 

(e) For Contractor claims of $50,000 or less, the 
Contractinq Officer must, if requested in writinq by the 
Contractor, render a decision within 60 days of the request. 
For Contractor-certified claims over $50,000, the Contractinq 
Officer must, within 60 days, decide the claim or notify the 
Contractor of the date by which the decision will be made. 

(f) The Contractinq Officer's decision shall be final 
unless the contractor appeals or files a suit as provided in 
the Act. 

(q) The Government shall pay interest on the amount found 
due and unpaid from (1) the date the Contractinq Officer 
receives the claim (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 Contractinq Officer receives the claim and then at 
the rate applicable for each 6-month period as fixed by the 
Treasu~y sec~•tary durinq the pendency of the claim. 

(h) The Contractor shall proceed diliqently with 
performance of this contract, pendinq final resolution of any 
request for relief, claim, appeal, or action arisinq under or 
relatinq to the contract, and comply with any decision of the 
Contractinq 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 ot the FAR) the Contractinq Officer may, by written 
order to the Contractor, direct the Contractor to stop 
performance of the work called for by this contract. 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 terms and take all reasonable 
steps to minimize the incurrence of costs allocable to the work 
covered by the order durinq the period of work stoppaqe. Upon 
receipt of the final decision in the protest, the Contractinq 
Officer shall either--
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(1) Cancel the stop-work order; or 

(2) Terminate the work covered by the order as 
provided in the Termination clause of this contract. 

(b) If a stop-work order issued under this clause is 
canceled either before or after a final decision in the 
protest, the Contractor shall resume work. The Contracting 
Office shall make an equitable adjustment in the delivery 
schedule, the estimated cost, the fee, or a combination 

_thereof, and in any other terms of the contract may be affected 
and the contract shall be modified, in writing, accordingly, 
if--

(1) The stop-work order results in an increase in the 
time required for, or in the Contractor'• cost properly 
allocable to, the performance of any part of this contract; and 

(2) The Contractor requests an adjustment within 30 
days after the end of the period of work stoppage; provided, 
that if the contracting Officer decides the facts justify the 
action, the Contracting Officer 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 for the convenience of the 
Government, the contracting Officer shall allow reasonable 
costs resulting from the stop-work order in arriving at the 
termination settlement. 

(d),. If a .stop-work order is not canceled and the work 
covered by the order is_ terminated for default, the Contracting 
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 baing performed hereunder. Prior to 
diverting any of the specified individuals to other programs, 
the Contractor shall notify the Contracting Officer reasonably 
in advance and shall submit justification (including proposed 
substitutions) in sufficient detail to permit evaluation of the 
impact on the program. No diversion shall be made 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 of the Contracting Officer required by this clause. 
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The list below may be amended from time to time during the 
course of the contract to either add or delete personnel, as 
appropriate. 

Title 

Contract Mar:tager 

Fire Chief 

Assistant Chief, Operations• 
*To be subsequently named. 

Richard w. Tuttle 

pouqlas R. Macponald 

65. FAR 52.237-2 PROTECTION OF GOVERNMENT BUILDINGS, 
EQUIPMENT, AND VEGETATION (APR 1984) 

The Contractor shall use reasonable care to avoid damaging 
existing buildings, equipment, and vegetation on the Government 
installation. If the Contractor's failure to usa reasonable 
care causes damage to any of this property, the contractor 
shall replace or repair the damage at no expanse to the 
Government as the contracting Officer directs. If the 
contractor fails or refuses to make such repair or replacement, 
the Contractor shall be liable for the cost, which may 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 must be continued 
without inter~ption and that, upon contract expiration, a 
successor, either tlie Government or another Contractor, may 
continue them. The Contractor aqrees to (1) furnish phase-in 
training and (2) exercise its best efforts and cooperation to 
effect an orderly and efficient transition to a successor. 

(b) The contractor shall, upon the contracting Officer's 
written notice, (1) furnish phase-in, phase-out services for up 
to 60 days after this contract expires and (2) negotiate in 
good faith a plan with a successor to determine the nature and 
extent of phase-in, phase-out services required. The plan 
shall specify a training proqram and a data for transferring 
responsibilities for each division of work described in the 
plan, and shall be subject to the Contracting Officer's 
approval. The Contractor shall provide sufficient experienced 
personnel during the phase-in, phase-out period to ensure that 
the services called for by this contract are maintained at the 
required level of 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 
agreeable to the change, the Contractor shall release them at a 
mutually agreeable date and negotiate transfer of their earned 
fringe 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 from 
;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 Officer may at any time issue to 
· the Contractor a written notice of intent to disallow specified 

costs incurred.or planned for 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, submit a written response to the 
Contracting Officer, with justification for allowance of the 
costs. ,.If th_e contractor does respond within 60 days, the 
Contracting Officer shall, within 60 days of receiving the 

• response, either make 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 CHANGES--COST-REIMBURSEMENT 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.). 

FDC-G 
95 



(3) Place of performance of the services. 

(b) If any such chanqe cause an increase or decrease in 
the estimated cost of, or the time required for, performance of 
any part of the work under this contract, whether or not 
chanqed 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 cost, delivery or 
completion schedule, or both; (2) amount of any fixed fee; and 
(3) other affected terms and shall modify the contract 
accordinqly. 

(c) The Contractor must assert its riqht to an adjustment 
under this clause within 30 days from the date of receipt of 
the written order. However, if the contractinq Officer decides 
that the facts justify it, the Contractinq Officer may receive 
and act upon a proposal submitted before final payment of the 
contract. 

(d) Failure to aqree 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 chanqed. 

(e) Notwithstandinq the terms and conditions of paraqraphs 
(a) and (b) above, the estimated cost of this contract and, if 
this contract is incrementally funded, the funds allotted for 
the performance of this contract, shall not be increased or 
considered to be increased except by specific written 
modification of the contract indicatinq the new contract 
estimated cost and, of this contract is incrementally funded, 
the new amount allotted to the contract. Until this 
modification is made, the contractor shall not be obliqated to 
continue performance or incur costs beyond the point 
established in the Limitation of Cost or Limitation of Funds 
clause of this contract. 

69. FAR 52.244-2 SUBCONTRACTS (COST-REIMBURSEMENT AND LETTER 
CONTRACTS) (JUL 1985) 

(a) "Subcontract," as used in this clause, includes but is 
not limited to purchase orders, and chanqes and modifications 
to purchase orders. The contractor shall notify the 
Contractinq Officer reasonably in advance of enterinq into any 
subcontract if--

(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-price and 
exceeds either $25,000 or 5 percent of the total estimated cost 
of this contract; 

(3) The proposed subcontract has experimental, 
developmental, or research work as one of its purposes; or 

(4) This contract is not a facilities contract and the 
proposed subcontract provides for the fabrication, purchase, 
rental, installation, or other acquisition of special test 
equipment valued in excess of $10,000 or of any items 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 fee, 
(ii) is proposed to exceed $100,000, or (iii) is one of a 
number of subcontracts with a single subcontractor, under this 
contract, for the same or related supplies or services that, in 
the aggregate, 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~g the competition obtained. 

(iv) The proposed subcontract price and the 
Contractor's cost 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 Accounting Standards when such 

data are required by other provisions of this contract. 

(vii) A negotiation memorandum reflecting--

(A) The principal elements of the subcontract 
price negotiations; 

(B) The most significant consideration 
controlling 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 pr1c1ng 
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'• coat or pricing data 
were not accurate, complete, or currant; 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 aiqnificant 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 Contractinq Officer may ratify in writinq any such 
subcontract. Ratification shall constitute the consent of the 
contractinq O~ficer. 

~ ~ 

(d) If the contractor has an approved purchasinq 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 Contractinq Officer, unless this contract is for the 
acquisition of major systems, subsystems, or their components. 

(e) Even if the contractor's purchaainq system has been 
approved, the Contractor shall obtain the contracting Officer's 
written consent before placinq 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 (1) 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 
of any responsibility for performing this contract. 

(g) No subcontract placed under this contract shall 
provide for payment on a cost-plus-a-percentage-of-cost basis, 
and any fee payable under cost-reimbursement type subcontracts 
shall not exceed the fee limitations in paragraph 15.903(d) of 
the Federal Acquisition Regulation (FAR). 

(h) The contractor shall give the Contracting Officer 
immediate written notice of any action or suit filed and prompt 
notice of any claim made 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 may be entitled to 
reimbursement from 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 
limitation 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--Firm Target, or 52.216-17, Incentive Price 
Revision--successive Targets, as appropriate, modified in 
accordance with the paragraph entitled "Subcontracts" of that 
clause~ 

(2) Additionally, the Contractor shall include in 
each cost-reimbursement subcontract under this contract a 
requirement that the subcontractor insert the substance of the 
appropriate modified subparagraph referred to in subparagraph 
(1) above in each lower tier price redetermination or incentive 
price revision subcontract under that subcontract. 

(j) To facilitate small business participation in 
subcontracting, the contractor agrees to provide progress 
payments on subcontracts under this contract that are 
fixed-price subcontracts with small business concerns in 
conformity with the standards for customary progress payments 
stated in FAR 32.502-1 and 32.504(f), 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 subcontracts. 
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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-S 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 term "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 one 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. 

c ~· 

(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 for the intended use of the property 
{hereinafter referred to as "Government-furnished property"). 

(3) The delivery or performance dates tor this 
contract ara.basad upon the expectation that 
Government-furnished property suitable for usa 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, detailinq the facts, and, as directed by the 
contractinq Officer and at Government expense, either effect 
repairs or modification or return or otherwise dispose of the 
property. After completing the directed action and upon written 
request of the Contractor, the Contractinq Officer shall make 
an equitable adjustment as provided in paragraph (h) of this 
clause. 

(5) If Government-furnished property is not delivered 
to the Contractor by the required time or times, the 
Contractinq Officer shall, upon the contractor's timely written 
request, make a determination of the delay, if any, caused the 
contractor and shall make an equitable adjustment in accordance 

• with paragraph (h) of this clause. 

(b) Changes in Government-furnished property. 

(1) The contractinq Officer may, by written notice, 
(i) decrease the Government-furnished property provided or to 
be provided under this contract or (ii) substitute other 
Government-furnished property for the property to be provided 
by the Government or to be acquired by the Contractor for the 
Government under this contract. The contractor shall promptly 
take such action as the Contractinq Officer may direct 
regardinq the removal, shipment, or disposal of the property 
covered by this notice. 

(2) ~pon the Contractor's written request, the 
Contractinq Officer shall make an equitable adjustment to the 
contract in accordance with paragraph (h) of this clause, if 
the Government has aqreed in the Schedule to make such 
property ava!labl• fo~ performing this contract and there is 
any--

(i) Decrease or substitution in this property 
pursuant to subparaqraph (b)(1) above; or 

(ii) Withdrawal of authority to use property, if 
provided under any other contract or lease. 

(c) Title. 

(1) The Government shall retain title to all 
Government-furnished property. 

(2) Title to all property purchased by the Contractor 
for which the Contractor is entitled to be reimbursed as a 
direct item of cost under this contract shall pass to and vest 
in the Government upon the vendor's delivery of such property. 

FDC-H 
101 



(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 paragraph (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) Usa 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 data of this contract, 

(2) The Contractor shall establish and maintain a 
program for the usa, maintenance, repair, protection, and 
preservation-of Government property in accordance with sound 
business practice and the applicable provisions of FAR Subpart 
45.5 and DOE Acquisition Requlation Subpart 945.5. 

(3) If damage occurs to Government property, the risk 
of 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, if 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, 
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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 for the purpose of inspecting the 
Government property. 

(g) Limited risk of loss. 

(1) The Contractor shall not be liable for loss or 
-destruction of, or damage to, the Government property provided 

under this contract or for expenses incidental to such loss, 
destruction,-or damage, except as provided in subparagraphs (2) 
and (3) below. 

(2) The Contractor shall be responsible for loss or 
destruction of, or damage to, the Government property provided 
under this contract (including expenses incidental to such 
loss, destruction, or damage)--

(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-greater; 

(ii) That results from a risk that is in fact 
covered by in~urance or for 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 terms of this contract; 

(iv) That results from willful misconduct or lack 
of good faith on the part of the contractor's managerial 
personnel; or 

(v) That results from a failure on the part of the 
- contractor, due to willful misconduct or lack of good faith on 

the part of the contractor's managerial personnel, to establish 
and administer a program or system for the control, use, 
protection, preservation, maintenance, and repair of Government 
property as required by paragraph (a) of this clause. 

(3) (i) If the Contractor fails to act as provided by 
subdivision (g)(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 program, it shall be 
conclusively presumed that such failure was due to willful 
misconduct or lack of good faith on the part of the 
Contractor's managerial personnel. 

(ii) In such event, any loss or destruction of, or 
damage to, the Government property shall be presumed to have 
resulted from such failure unless the contractor can establish 
by clear and convincing evidence that such loss, destruction, 
or damage--

(A) Did not result from the Contractor's 
failure to maintain an approved proqram or system; or 

(B) Occurred while an approved proqram 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 shall require the subcontractor to 
assume the risk of, and be responsible for, any loss or 
destruction of, 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 requiring the return of 
all Government property in as good condition as when received, 
except ~or reasonable wear and tear or for its use in 
accordance with the provisions of the prime contract. 

(5) Upon loss or destruction of, or damaqe to, 
Government property provided under this contract, the 
Contractor shall so notify the Contracting Officer and shall 
communicate with the loss and salvage organization, if any, 
desiqnated by the Contracting Officer. With the assistance of 
any such orqanization, the Contractor shall ~aka all reasonable 
action to protect the Government property from further damage, 
separate the damaged and undamaged Government property, put all 
the affected Government property in the best possible order, 
and furnish to the Contractinq Officer a statement of--

(i) The lost, destroyed, or damaqed Government 
property; 

(ii) The time and oriqin 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 shall repair, renovate, and take 
such other action with respect to damaged Government property 

. as the Contracting Officer directs. If 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 of and subject 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 minimize the loss to the Government, to permit 
the resumption of business, or to accomplish a similar purpose. 
The Contractor shall be entitled to an equitable adjustment in 
the contract price for the expenditures made in performing the 
obligations under this subparagraph (g)(6) in accordance with 
paraqraph (h) of this clause. However, the Government may 
directly reimburse the loss and salvage organization for any of 
their charges. The Contracting Officer shall give due regard 
to the Contractor's liability under this paraqraph (g) when 
making any such equitable adjustment. 

(7) The Contractor shall not be reimbursed for, and 
shall not include as an item of over head, the cost of 
insurance or of 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 au~h insurance under another provision of 
this contract. 

(8) In the event the Contractor is reimbursed or 
otherwise compensated for any loss or destruction of, or damage 
to, Government property, the contractor shall use the proceeds 
to repair, renovate, or replace the lost, destroyed, or damaged 
Government property or shall otherwise credit the proceeds to, 
or equitably·· reimburse, 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 damage 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 for 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's exclusive remedy. The Government 
shall not be liable to suit for breach of contract for--

(1) Any delay in delivery of Government-furnished 
property; 

(2) Delivery of Government-furnished property in a 
condition not suitable for its intended use; 

(3) A decrease in or substitution of 
Government-furnished property; or 

(4) Failure to repair or replace Government property 
for which the Government is responsible. 

(i) Final accountingagraph (h) of this clause may properly 
include restoration or rehabilitation costs. 

(k)· communications. 

All communications under this clause shall be in 
writing. 

(1) overseas contracts. 

If this contract is to be performed outside the United 
states of America, its territories, or possessions, the words 
"Government" and "Government-furnished" (wherever they appear 
in this clause) shall ba 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 made 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 extant practicable 
at all places and times during the term of the contract. The 

_ Government 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 defects 
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 fee payable under the contract 
to reflect the reduced value of the services performed. 

(e) If the Contractor fails to promptly perform the 
services again or take the action necessary to ensure future 
performance in conformity with contract requirements, the 
Government 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) terminate the contract 
for 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 damage to 
property of the Government that (1) occurs after Government 
acceptance of services performed under this contract and (2) 
results from any defects or deficiencies in the 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 managers, 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 being performed; or 

(3) A separate and complete major industrial operation 
connected with the performance of this contract. 

(c) It the Contractor carries insurance, or has 
established a reserve tor salt-insurance, covering liability 
for loss or damage suffered by the Government through the 
Contractor's performance of services or furnishing of materials 
under this contract, the Contractor shall be liable to the 
Government, to the extent of such insurance or reserve, for 
loss ot or damage to property of the Government occurring after 
Government acceptance of, and resulting from any defects and 
deficiencies in, services performed or materials furnished 
under this contract. 

(d) The Contractor shall include this clause, including 
this paragraph (d), supplemented as necessary to reflect the 
relationship of the contracting parties, in all subcontracts 
over $25,000. 

74. FAR 52.2~7-34 F.O.B. DESTINATION (NOV 1991) 

(a) The term "t.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 
consignee's facility (plant, warehouse, store, lot, or other 
location to which shipment can be made) is located; and 

(2) supplies shall be delivered to the destination 
consignee's wharf (if destination is a port city and supplies 
are tor export), warehouse unloading platform, or receiving 
dock, at the expense of the Contractor. The Government shall 
not be liable for any delivery, storage, demurrage, 
accessorial, or other charges involved before the actual 
delivery (or "constructive placement" as defined in carrier 
tariffs) or the supplies to the destination, unless such 
charges 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 unloading platform of the 
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consignee. If motor carrier (including "piggyback") is used, 
supplies shall· be delivered to truck tailgate at the unloading 
platform of the consignee, 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 Item 568 are 
delivered, unloading (including movement to the tailgate) shall 
be performed by the consignee, 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 requirements; 

(2) Prepare and distribute commercial bills 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 of the shipment by the 
consignee at the delivery point specified in the contract; 

,. ( 5) .... Furni~h a deli very schedule and designata the mode 
of delivering carrier; and 

(6) Pay and bear all charges to the specified point of 
delivery. 

75. FAR 52.249-6 TERMINATION (COST-REIMBURSEMENT) (MAY 1986) 

(a) The Government may terminate performance ot work under 
- this contract in whole or, from time to time, in part, if--

(1) The Contracting Officer determines that a 
termination is in the Government's interest; or 

(2) The Contractor defaults in performing this 
contract and fails to cure the default within 10 days (unless 
extended by the Contracting Officer) after receiving a notice 
specifying the default. "Default" includes failure to make 
progress 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 for default, it is determined that 
the contractor was not in default or that the Contractor's 
failure to perform or to make progress in performance is due to 
causes beyond the control and without the fault or negligence 
of the Contractor as sat forth in the Excusable Delays clause, 
the rights and obligations of the parties will be the same as 
if the termination was for 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 
of any delay in determining or adjusting any amounts 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 of the contract. 

(3) Terminate all subcontracts to the extent they 
relata to the work terminated. 

(4) Assign to the Government, as directed by the 
Contracting Officer, all right, title, and interest of the 
contractor under the subcontracts terminated, in which case the 
Government shall 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 termination settlement proposals arising from 
the termination of subcontracts, the cost of which would be 
reimbursable-in whole or in part, under this contract; approval 
or ratification will be final for purposes of this clause. 

(6) Transfer·title (if not already transferred) and, 
as directed by the Contracting Officer, deliver to the 
Government (i) the fabricated or unfabricated parts, work in 
process, completed work, supplies, and other material produced 
or acquired for the work terminated, (ii) the completed or 
partially completed plans, drawings, information, and other 
property that, if the contract had been completed, would be 
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required to be furnished to the Government, and (iii) the jigs, 
dies, fixtures, and other special tools and tooling 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 
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. 

(9) Use its best efforts to sell, as directed or 
authorized by the Contracting 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 
Contracting 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 termination inventory 
not previously disposed of, excluding items authorized for 
disposition by the Contracting Officer. The contractor may 
request· the Gover~ent to remove those items 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 items, or if 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 to 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, unless extended in writing by the Coda. 

(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 Contracting 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 
Contracting 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 termination inventory 
not previously disposed of, excluding items authorized for 
disposition by the Contracting Officer. The Contractor may 
request the Government to remove those items 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 items, or if 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 t~ the Contracting Officer in 
the form and with the certification prescribed by the 
Contracting Officer. The Contractor shall submit the proposal 
promptly, bu~ no later than 1 year from the effective date of 
termination,-unless extended in writing by the Contracting 
Officer upon written request of the Contractor within this 
1-year period. However, if the Contracting Officer determines 
that the facts 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 may determine, on the basis of 
information available, the amount, if any, due the contractor 
because of the termination and shall pay the amount determined. 

(f) Subject to paragraph (e) above, the Contractor and the 
Contracting Officer may agree on the whole or any part of the 
amount to be paid (including an allowance for fee) because of 
the termination. The contract shall be amended, and the 
Contractor paid the agreed amount. 

(g) If the Contractor and the contracting Officer fail to 
agree in whole or in part on the amount of costs and/or fee to 
be paid because of the termination of work, the Contracting 

FOC-H 
112 



' I HIH< • l 

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: 

(l) 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 for a reasonable time 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 subparaqraph (l)above. 

(3) The reasonable costs of settlement of the work 
terminated, includinq--

(i) Accountinq, leqal, clerical, and other 
expenses reasonably necessary for the preparation of 
termination settlement proposals and supportinq data; 

(ii) The termination and settlement of subcontracts 
(excludinq the amounts of such settlements); and 

(iii) Storaqe, transportation, and other costs 
incurred, reasonably necessary for the preservation, 
protection, or disposition of the termination inventory. If 
the ter.mination is for default, no amounts for the preparation 
of the ·contractor'~ termination settlement proposal maybe 
included. · · 

(4) A portion of the tee payable under the contract, 
determined as follows: 

(i) If the contract is terminated for the 
convenience of the Government, the settlement shall include a 
percentaqe of the fee equal to the percentaqe of completion of 
work contemplated 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. 
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(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 costs claimed, agreed to, or 
determined under this clause. 

(i) The Contractor shall have the right of appeal, under 
the Disputes clause, from any determination made 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 amount 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, supplies, ~~ other things acquired by the Contractor 
or sold under this 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 is a partial termination. The 
Contracting Officer shall amend the contract to reflect the 
agreement. 

(1) (1) The Government may, under the terms and conditions 
it prescribes, ma~e 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 for the 
period from the date the excess payment is received by the 
contractor to the date the excess is repaid. Interest shall 
not be charged 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 data determined by the Contracting Officer because of the 
circumstances. 

- (m) The provisions of this clause relating to fee are 
inapplicable if this contract does not include a fee. 

76. FAR 52.249-14 EXCUSABLE DELAYS (APR 1984) 

(a) Except for defaults of subcontractors at any tier, the 
Contractor shall not be in default because of any failure to 
perform this contract under its terms if the failure arises 
from causes beyond the control and without the fault or 
negligence of the Contractor. Examples of these causes are (1) 
acts of God or of the public enemy, (2) acts of the Government 
in either its 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 perform must be 
beyond the control and without the fault or negligence of the 
Contractor. "Default" includes failure to make progress in 
the work so as to endanger performance. 

(b) ... If the failure to perform is caused by the failure of 
a subcontractor ae any ~ier to perform or make progress, and if 
the cause of the failure was beyond the control of both the 
Contractor and subcontractor, and without the fault or 
negligence of either, the Contractor shall not be deemed to be 
in default, unless--

(1) The subcontracted supplies or services were 
obtainable from other sources; 

(2) The Contracting Officer ordered the Contractor in 
writing to purchase these supplies or services from the other 
source; and 

(3) The Contractor failed 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 sat out in the Act shall 
apply to this clause. 

(c) Financial protection. Except as hereafter permitted 
or required in writing 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) Ind.emnification. 

(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 tor 
public liability as described in subparaqraph (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, including 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 
occurring within the United Staas or $100 million in the 
aggregate for each nuclear incident occurring outside the 
United States, irrespective of the number of parsons 
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, including 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, agrees 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 from, or occurs in the 
course of transportation of source material, by-product 
material, or special nuclear material to or from a production 
or utilization facility; or 

(iii) Arises out of or results from the possession, 
operation, or use 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 wasta 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 cla~mant _(including the conduct of persons through whom the 
claimant derives its ~ause of action) or fault or persons 
indemnified, including,· but not limited to: 

1. Neqliqence; 
2. Contributory negliqence; 
3. Assumption of risk; or 
4. Unforeseeable intervaninq causes; 

whether involvinq the conduct of a 
third person or an act of God; 

(B) Any issue or defense as to charitable or 
qovernmental immunity; and 

(C) Any issue or defense based on any statute 
of limitations, if suit is instituted within 3 years from the 
date on which the claimant first knew, or reasonably could have 
known, of his injury or damage and the causa thereof. The 
waiver of any such issue or defense shall be effective 
regardless of whether such issue or defense may otherwise be 
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deemed jurisdictional or relating to an element in the cause of 
action. The waiver shall be judicially enforceable in 
accordance with its terms by the claimant against the person 
indemnified. 

(v) The term extraordinary nuclear occurrence 
means an event which DOE has determined to be an extraordinary 
nuclear occurrence as defined in the Act. A determination of 
whether or not there has been an extraordinary nuclear 
occurrence will be made in accordance with the procedures in 10 
CFR part 840. 

(vi) For the purposes of that determination, 
"offsite" as that term is used in 10 CFR part 840 means away 
from "the contract location" which phrase means any DOE 
facility, installation, or site at which c~ntractual activity 
under this contract is baing carried on, and any contractor­
owned or controlled facility, installation, or site at which 
the contractor is engaged in the performance of contractual 
activity under this con~ract. 

(3) The waivers set forth above: 

(i)" Shall be effective regardless of whether such 
issue or defense may otherwise be deemed jurisdictional or 
relating to an element in the cause of actionJ 

(ii) Shall be judicially enforceable in accordance 
with its terms by the claimant against the person indemnified; 

,. ( i.,.ii) Shall not preclude a defense based upon a 
failure to take reasonable steps to mitigate damages; 

(iv) Shall not apply injury or damage to a claimant 
or to a claimant's property which is intentionally sustained by 
the claimant or which results from a nuclear incident 
intentionally and wrongfully caused by the claimant; 

.(v) Shall not apply to injury to a claimant who is 
employed at the site of and in connection with the activity 
where the extraordinary nuclear occurrence takes place, if 
benefits therefor are either payable or required to be provided 
under any workmen's compensation or occupational disease law; 

(vi) Shall not apply to any claim resulting from a 
nuclear incident occurring outside the United States; 

(vii) Shall be effective only with respect to those 
obligations set.forth 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 170e. 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 
indemnified for public liability as defined in paraqraph 
(d)(2). Except as otherwise directed by DOE, the contractor 
shall furnish promptly to DOE, copies of all pertinent papers 

• 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 
indemnified in the settlement or defense of any action or claim 
and shall have the riqht to (1) require the prior approval of 
DOE for the payment of any claim that DOE may be required to 
indemnify hereunder; and (2) appear throuqh the Attorney 
General on behalf of the contractor or other person indemnified 
in any action brouqht upon any claim that DOE may be required 

· to indemnify hereunder, take charqe 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 effectinq a settlement or asaertinq a defense. 

(q) Continuity of DOE obliqations. The obliqations of DOE 
under this clause shall not be affected by any failure on the 
part of the contractor to fulfill its obliqation under this 
contract andshall be unaffected by the death, disability, or 
termination of existence of the contractor, or by the 
completion, termination or expiration of this contract. 

(h) Effect of other clauses. The provisions of this 
clause shall not be limited in any way by, and shall be 
interpreted without reference to, any other clause of this 
contract, includinq the clause entitled Contract Disputes, 
provided, however, that this clause shall be subject to the 
clauses entitled covenant Aqainst Continqent Fees, Officials 
Not to Benefit, and Examination of Records by the Comptroller 
General, and any provisions that are later added to this 
contract as required by applicable Federal law, includinq 
statutes, executive orders and requlations, to be included in 
Nuclear Hazards Indemnity Aqreements. 
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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 of 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 Enerqy 
Act of 1954, as amended, and applicable DOE nuclear safety­
related rules, 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 may involve the 
risk of public liability, as that term is defined in the Act 
and further described in paraqraph (d)(2) above. However, this 
clause shall not be included in subcontracts in which the 
subcontractor is subject to Nuclear Regulatory Commission (NRC) 
financial protection requirements under section 170b. of the 
Act or NRC aqraemants of indemnification under section 170c. or 
k. of the Act tor 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 usa Government supply sources in the 
perfo~anca of this contract. Title to all property acquired 
by the contractor undar. such an authorization shall vast in the 
Government unless otherwise specified in the contract. Such 
property shall not ba considered to ba "Government-furnished 
property," as distinguished from "Government property." The 
provisions of the clause entitled "Government Property," except 
its paraqraphs (a) and (b), shall apply to all property 
acquired under such authorization. 

"79. FAR 52.251-2 INTERAGENCY FLEET MANAGEMENT SYSTEM VEHICLES 
AND RELATED SERVICES (JAN 1991) 

The Contracting Officer may issue tha contractor an 
authorization to obtain interaqency fleet manaqement system 
vehicles and related services for use in the performance of 
this contract. The use, service, and maintenance of interaqency 
fleet manaqement 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). 
Requlations governing the use of contracted airlines are 
contained in the Federal Property Management Requlation (FPMR), 
Temporary Requlation A-30. Temporary Requlation A-30 
stipulates that cost- reimbursable contractor employees may 

. obtain discount air fares by use of a Government Transportation 

. Request (GTR), Standard Form 1169, cash or personal credit 
cards. When the GTR is used, contractinq officers may issue a 

· blanket GTR for a period of not less than two weeks nor more 
than one month. In unusual circumstances, such as prolonged or 
international travel, the contractinq officer may extend the 
period for which a blanket GTR is effective to a maximum of 
three months. contractors will ensure that their employees 
travelinq under GTR's provide the GTR number to the contracted 
airlines for entry on individual tickets and on month-end 
billings to the contractor. 

(b) Hotels/motels. Participatinq hotels and motels which 
extend discounts are listed in the FTD, which shows rates, 
facilities, and identifies by code those which offer reduced 
rates to cost-reimbursable contractor employees while traveling 
on official contract business. 

(c) car rentals. The Military Traffic Management command 
(MTMC) Department of Defense, neqotiates rate agreements with 
car rental companies for special flat rates and unlimited 
mileage~ Participating car rental companies which offer these 
terms on to cost-reimbursable contractor employees while 
traveling on official contract business are listed in the FTD. 

(d) Procedures for obtaining service. 

(1) Identification and method of payment requirements 
for participating Federal contracted airlines are listed in the 
FTR. Travel discount air fares may be ordered by the issuance 
of a GTR either directly to the contractor, or to a Scheduled 
Airline Travel Office (SATO) or Federal Travel Management 
Center (FTMC), provided the letter of identification aiqned by 
the cognizant contracting officer accompanies the order. In 
appropriate instances, such as geographical proximity, 
contractors may obtain discount air fares through a DOE office 
or a cooperating local travel agency when neither a SATO or 
FTMC is available. Some airlines allow the purchase of 
discounted air fares with cash or credit card. 
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(2) In the case of hotel and motel accommodations, 
reservations may ba"made by the 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 the hotel or motel proprietorship. 

. . 
(3~ For car rentals, generally the same procedures as 

in (d)(2) above will be followed in arranging reservations and 
obtaining discounts. 

(e) Standard letter of identification. Contractors shall 
prepare for the authorizing contracting officer a letter of 
identification baaed on the following format: 

Format for Government Contractors to Qualify for 
Travel Discounts (To be typed on agency official letterhead) 

To: (Source of ticketing, accommodations or rental) 

subject: Official Travel of Government Contractor 

(Full nama of traveler), bearer of this letter, is an 
employee of (company nama) which is under contract to this 
agency under the Government contract (contract nWIIber). During 
the period of the contract (give dates), the employee is 
eligible and authorized to use available discount rates for 
contract-related travel in accordance with your contract and/or 
agreement with the Federal Government. 

(Siqn•ture, title and telephone number of the 
contracfing officer) . . 
81. FAR 52.252-6 AUTHORIZED DEVIATIONS IN CLAUSES (APR 1984) 

(a) The usa in this solicitation or contract of any 
Federal Acquisition Regulation (48 CFR Chapter 1) clause with 
an authorized deviation is indicated by the addition of 
"(DEVIATION)" after the data of the clause. · 

(b) The use_in this solicitation or contract of any 
Depa~ment of Energy Acquisition Regulation (48 CFR Chapter 9) 
clause with an authorized deviation is indicated by the 
addition of "(DEVIATION)" after the nama of the regulation. 

82. DEAR 970.5204-2 SAFETY AND HEALTH (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 
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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 amount of any royalties or 
other payments paid or to be paid by it directly to others in 
connection with the performance of this contract together 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 CONTRACT 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 Federally­
assisted 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 for unpaid wages 
and liquidated damages as provided in the provisions set forth in 
paragraph (b) of this clause. 

(d) Payrolls and basic records. 

(1) The Contractor or subcontractor shall maintain 
payrolls end basic payroll records during the course of contract 
work and shall preserve· them for a period of 3 years from the 
completion of the contract for all laborers and mechanics working 
on the contract. such records shall contain the nama and address 
of each such employee, 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) through (e) of this 
clause. · · 

85. DEAR 970.5204-58 WORKPLACE SUBSTANCE ABUSE PROGRAMS AT DOE 
SITES (AUG 1992) 

(a) Program Implementation. The Contractor shall, 
consistent with 10 CFR part 707, Workplace Substance Abuse 
Programs at DOE Sites, incorporated herein by reference with full 
force and effect, develop, implement and maintain a workplace 
substance abuse program. 

(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 program 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 agrees to notify the Contracting 
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 requirements of 10 CFR part 707. 

(2) The DOE Prime contractor shall require all 
subcontracts subject to the provisions of 10 CFR part 707 to 
agree to develop and implement a workplace substance abuse 
program that complies with the requirements of 10 CFR part 707, 
Workplace Substance Abuse Programs at DOE Sites, as a.condition 
for award of the subcontract. The DOE Prime Contractor shall 
review and approve each subcontractor's program and shall 
periodically monitor each subcontractor's i'mplementation of the 
program for effectiveness and compliance with 10 CFR part 707. 

(3) The Contractor agrees 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. 
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STATEMENT OF WORK 

I. SERVICES TO BB PROVIDED 

A. Work Scope 

1. The Contractor shall provide personnel to operate the 

Department of &ner~-owned Loa Alamos Pire Department to 

provide fire suppression, emer~ency aedical, fire 

prevention, and rescue services for the Loa Alamos F1re 

Department Service Area. 

B. F1re Suppression Services 

1. The Contractor shall provide fire suppression services 

for the Los Alamos National Laboratory Fire Service Area 

(LANL-FSA) and the Municipal Development Area-Municipal 

Fire Services Area, and for brush and forest fires 

within the Loa Alamos Fire Department Service Area. 

(See Attachment D). The Contractor shall not provide 

these services to areas outside the above-mentioned 

areas unless required by mutual-aid a~reements to wh1ch 

the County or the DOE is, or becomes a party. 

2. The Contractor shall provide these fire auppreaaion 

services to meet the requirements of thia contract, 

Federal Aviation Administration (FAA) re;ulationa at 14 

CPR Part 139 and 1511, aa modified in Annex A to the 

Statement of Work, and NFPA Standards aa applicable to 

emer~ency response. 
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3. The Contractor shall develop and sUbmit to the 

Contracting Officer for approval personnel and equipment 

response procedUres for all areas within the LANL-PSA 

within 31 calendar days after award of contract. The 

response procedures shall include a minimum of f1ve (5) 

SCBA-equipped peraonnel and deai;nated equipment to 

incidents within the LANL-PSA, except aa otherwise 

approved by the Contracting Officer. The response 

procedures should take into account facility 

programmatic importance and hazards. In developing the 

response procedures, the Contractor shall take into 

account available personnel and equipment, overall needs 

throughout the Fire Department Service Area, and 

efficient use of personnel and equipment. 

4. Response levels to incidents outside the LANL-PSA shall 

be determined by the Contractor or as set forth in 

mutual-aid agreement• with local, Federal, State, other 

recognized agencies or communities. 

c. Bmergency Medical and Reacue Services 

1. LANL-PSA Area- The Contractor ahall provide emergency 

medical and reacue aervices, aa aet forth herein. 
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Medical services related to ambulance service shall be 

under the pro;ram direction of the ambulance service 

Medical Director. These services shall meet all 

standards required by DOl and as further outlined in 

New Mexico State General Order No. 35, and State 

Regulation No. 85-4 (HSIO) may be amended from time to t 

time. Statutory authority for these regulations is 

contained in the lmerQency Medical Services Act, 

Section 24-10B-1 to 10B-11, New Mexico Statutes 

Annotated, 1978, and Section 9-7-6, New Mexico Statutes 

Annotated, 1979. 

2. All other Areas - The Contractor shall provide a level 

of service which at a minimum complies with applicable 

federal and state laws, and local ordinances. 

3. Personnel and lquipment Response - ~esponses to 

medical emergencies shall be baaed on requirements of 

the ambulance service Medical Director and comply With 

the requirements of the State of New Mexico license 

requirements. Responses to the LANL-FSA shall 
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include at least two persons, one possessing 

qualifications of IMT-B and one BMT-I. Compliance 

with the BMT-B requirement shall be required upon 

award of the contract. Compliance with IMT-I 
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requirement shall be accomplished no later than one 

year after approval by the Contracting Officer of 

the implementation plan as described below. The 

contractor shall submit a proposed plan for 

accomplishment of the BMT-I implementation 

requirement. The plan shall include tasks and 

milestones for accomplishment thereof. The plan 

shall be submitted to the Contracting Officer for 

approval no later than 30 calendar days after award 

of the contract. The Contractor shall submit a 

monthly report to the Contracting Officer reporting 

the status of actions taken to accomplish tasks in 

the plan. 

4. Non-Emergency Services - The Contractor may provide 

medical transport services between treatment facilities 

in Los Alamos and nearby communities subject to the 

following restrictions. 

llSOWNEG 

a. Services can be provided by standby equipment and 

off-duty personnel. 

b. The use of on-line equipment and on-duty personnel 

1a authorized only when requested by medical 

authorities and the situation is life-threatening. 
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c. When on-line equipment and personnel are used 

for medical transport, 1t will be the 

responsibility of the Pire Department's senior 

person on duty to assure that adequate personnel 

remain on duty or are called to duty to provide 

the minimum manninQ levels set forth in the 

response procedures for fire suppression, 

emerQency medical and rescue services. 

5. Emergency Medical and Rescue Services Operating 

Procedures -

llSOWNEG 

a. The Contractor shall develop and implement 

written operating procedures for emergency 

medical and rescue services to be provided by 

the Fire Department. The procedures shall cover 

equipment assignment to stations, personnel 

training, response manning, including personnel 

qualifications, QUidelines for equipment 

dispatching within and outside the Los Alamos 

Fire Department Service Area, and billing and 

collection of ambulance and rescue services 

revenues. The operatinQ procedures shall be 

submitted to the Contracting Officer within 90 

calendar days after award of the contract and 
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shall be updated as required or as directed by 

the Contracting Officer. 

D. Communications and Dispatch 

1. The Contractor shall be responsible for the 

operation of all radio and telephone systems 

provided by the Government under this contract. In 

addition, the Contractor shall be responsible for 

the dispatch of equipment and personnel to 

emergencies. Written procedures shall be developed 

and implemented setting forth procedures to be 

followed by Fire Department personnel for receiving 

alarms, dispatching of equipment, and tracking and 

coordinating of the equipment after dispatching. 

The Contractor shall assure that communications 

equipment utilized by the Fire Department has the 

ability to contact other agencies within the Los 

Alamos Fire Department Service Area, and areas 

covered by mutual-aid agreements, including the 

ability to contact off-duty personnel. 

Communication and dispatch procedures shall be 

submitted to the Contracting Officer for approval 

within 121 calendar days after award of the 

contract. 
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2. The DOE will allow the Contractor the use of the 

LANL trunked radio system for responses to 

emergencies that fall within the scope of the 

contract. 

3. The Contractor shall comply with the requirements of 

NFPA 1221, Installation, Maintenance and Use of 

Public Pire Service Communications Systems, and NFPA 

72F, Installation, Maintenance and Use of Bmergency 

Voice/Alarm Communications Systems in providing 

services as required by this contract. 

4. The DOE 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 

negotiations will address the location, staffing, 

~ipment, facility, and funding required for the 

operation of each facility and the transition of the 

dispatch function from the temporary to the permanent 

facility. 
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"T:T. ORGANIZATION AND MANAGEMENT 

A. The Contractor shall develop and maintain an or~anization 

to efficiently and effectively meet the staffin~ 

requirements of the contract. 

B. The Contractor ahall prepare an or~anization chart that 

shows linea of authority and relationships of the 

Contractor's or~anizational structure that provide 

direct and indirect support to the Fire Department 

The chart should also include outside or~anizationa such 

as other fire departments which provide support pursuant to 

mutual-aid a~reements, other DOE contractors such as the 

University of California, and the Forest Service. 

Additionally, the Contractor shall prepare an or~anization 

chart which depicts the line functions of each position, 

and lines of authority of all positions assiqned to the 

Fire Department. The organization chart shall be 

supported by a narrative statement which describes the 

function, responsibility, and authority of each position 

assiQned to the Fire Department. 

c. Prior to implementinQ any permanent changes to the Fire 

Department organization, the Contractor will aUbmit for the 

ContractinQ Officer's approval, any proposed revisions 

to the approved orQanizational structure, organization 

chart and narrative and obtain written Contracting 

Officer approval for the proposed revisions. 
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D. In order to maintain authorized staffing levels, the 

Contractor can request approval from the Contracting Officer 

to exceed the authorized PTE levels at the time recruitment 

is made to fill vacant positions. The numbers of personnel 

to be recruited which exceed the authorized PTB levels will 

be baaed on projections based on attrition rates or other 

factors as authorized by the Contractin~ Officer. 

:II. BUDGETING AND COST MANAGEMENT 

A. BUDGET -

1. Annually the Contractor shall prepare and submit for 

ContractinQ Officer approval a budQet consistent with 

the Government's fiscal year, which be~ins on 

11SOWNEG 

October 1 and ends on September 30 of the followinQ 

calendar year. The budQet shall be submitted to the 

ContractinQ Officer no later than September 30th of 

each year and shall cover the fiscal year starting on 

October 1 of the next fiscal year and the two 

following fiscal years. Por example, the submission 

for FY 1994 will include FY 1995 and PY 1996 and would 

be submitted by september 30, 1993. The budget shall 

be prepared i~ a line-item type of format as approved 

by the contractin~ Officer. Sach line-item in the 

budget shall be supported by a narrative description 

for each type of cost item that makes up each 
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individual line of the budget. The budget shall 

include all work to be performed which will be funded 

by for operating expense, capital equipment and 

capital plant type funding. The requirements of Order 

DOE 5180.3, Planning, Programming and Budgeting, shall 

be followed in preparing the budget. 

2. The budget shall be updated by the Contractor as 

requested by the Contracting Officer. The updates 

shall reflect the actual costs incurred by the 

Contractor for each of the previous periods of the 

fiscal year and the Contractor's projections for the 

remainder of the fiscal year. 

Increases or decreases of the amounts for any of the 

line-items shall be supported by reasons causing the 

variances. Projected overruns or any of the line-items 

that exceed 10' of the 11ne-1tem amount or •se,000, 

whichever 1s less, shall be reported to the Contracting 

Officer in writing immediately upon discovery of the 

prolected overrun. The Contractor shall establish a 

system that will enable the development of budget 

projections and tracking of costa for each 11ne-1tem in 

the budget on a minimum of a monthly baaia or aa required 

to provide budget and cost control of funds. 
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B. COST MANAGBMENT -

1. 1fhe Cont rector shall implement a cost management system 

that will enable each Contractor element or or~anization 

to char~e costs for expenditure of funds to each 

applicable line-item of the bud;et. The system shall be 

eubmitted to the Contracting Officer for approval within 

188 calendar days after award of this contract. 

2. The coat mana~ement system shall allow codin~ by an 

originator of a fund expenditure request, such as 

purchase and work orders, contract, etc., and approval of 

the coding and fund expenditure by a person designated by 

the Contractor to approve the expenditure. The coat 

aanagement system shall have a tracking system that can 

account for all funds expended on a given order. The 

Contractor shall provide the Contracting Officer a 

monthly report which shows the fund status on a 

predetermined cut-off date of each month. The report 

shall show a description of the expenditure, amount of 

funds committed, and funds coated or paid out. Costs 

shall be reported for each line-item and sub-item in the 

approved bud~et. The report shall be sUbmitted to the 

Contracting Officer no later than 38 calendar days 

following the end of each month. 
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3. The ContractinQ Officer will provide the Contractor with 

budget and coat info~tion on Government-furnished 

property and aervices. The type and frequency of 

information to be provided will be mutually determined 

by ContractinQ Officer and the Contractor. 

IV. PEaSONNIL MANAGBMENT 

The Contractor shall develop and implement a plan for 

personnel manaQement of all Fire Department personnel Which, 

at a minimum, covers the following areasa 

1. Organization for personnel manaQement 

2. Position classification and job analysis 

3. Compensation and benefits 

4. Human resource planning 

5. Equal employment and affi~tive action 

6. aecruitment and selection 

7. Personnel assiqnments 

8. Performance appraisal 

9. Personnel development 

In development of the personnel plan, the Contractor ahall 

incorporate applicable requirements of thia contract. 

SUbmission of the plan for Contracting Officer approval shall 

be 60 calendar days after award of the contract. 
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V. SBCURITY PLAN-

The Contractor shall develop a Security Plan to assure that 

persons not possessin~ a DOE ·a· clearance are not allowed 

access to classified matter or special nuclear material. 

See Contract Clauses entitled DIAR 952-204.2 , Security 

Requirements and DIAR 952.204-70, Classification. The Security 

Plan shall set forth the procedures that will be used by the 

Contractor to comply with the requirements of the referenced 

clauses. The Plan shall be submitted to the Contract1n~ Officer 

for approval 30 calendar days after award of the contract. 

VI. PROPERTY MANAGEMENT 

A. Property Management System - The Contractor shall develop 

and implement a system to track, inventory, report, and 

maintain all Government property as defined by the Contract 

clause entitled •Government Property (Cost Reimbursement, 

Time-and Materials, or Labor-Hour Contracts)• to be used by 

the Contractor in perform1n~ work as required by the 

contract. The system shall be in writ1n~ and shall as a 

minimum set forth procedures fora 

1. Accountability of property 

2. Inventory mana~ement 

3. Responsibility for protection and aafequard1n~ 
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4. Ut1lizat1on/Oisposal 

5. Identification 

6. Maintenance 

7. Records/reportinq 

8. Inspection 

9. Loan policy 

B. Property Manaqement Program Plan - A Property Manaqement Plan 

which seta forth the Contractor's property manaqement system 

shall be submitted to the Contractinq Officer for approval 

within 180 calendar days after award of this contract. 

c. Personal Property Controls -

1. Non-capital equipment 

llSOWNEG 

a. Non-capital equipment is defined aa those items of 

nonexpendable personal property with a unit 

acquisition cost of between Sl,l00 and S4,999 

and havinq a life of one year or more. 

b. Property manaqement information is to be maintained 

to support interrelated systems and pro~rams such as 

maintenance, calibration, equipment pools, 

inventory, loans, stora~e, and excess reportinq. 

c. Acquisition value shall be available to support 

reportinq of the equipment throuqh the disposal 

process. 
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d. Bach item of equipment shall be identified as u. s. 

Government property by a tag or mark1n~ and shall be 

ass1~ned a specific property control number. 

2. Sensitive Items 

llSOWNIG 

a. Sensitive items are those items of property, 

re~ardleaa of value, which are considered to be 

susceptible to being appropriated for personal use 

or which can be readilY converted to cash, for 

example• firearms, portable photographic equipment, 

binoculars, portable tape recorders, portable 

calculators, and portable power tools. 

b. The Contractor shall evaluate items in the Sl,000-

S4,999 ran~e which should be added to the sensitive 

items list. Bxamples of these items include 

personal computer units and associated components, 

computer software, radios, electronic equipment, 

etc. 

c. Non-sensitive property management record data 

similar to that used for non-capital equipment 

shall be established. 

d. Bach item of equipment shall be identified aa u.s. 
Government property by a tag or marking and shall 

be assigned a specific property control number. 
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3. Capital Bquipment 

a. Capital equipment is defined as those items of 

nonexpendable property with a unit acquisition 

cost of 85,100 or more. 

b. The Contractor shall include 1n the property 

management system procedures to record information, 

system data, property accountability, policies, 

etc., to meet the requirements aet forth in the AL 

Property Management Instructions. 

c. Bach item of equipment shall be identified as U.S. 

Government property by a tag or marking and shall be 

assigned a specific property control number. 

4. Motor lquipment (Vehicles) 
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a. The Contractor shall develop policies and procedures 

for economical and efficient management and control 

of Government-owned motor vehicles and motor 

vehicles rented or leased to the Government, 

including report-registration, official use, and 

identification to comply with the applicable 

requirements of Federal Property Management 

Regulations, Part 101.38, Sub-chapter G, and 

Department of Bnergy Property Management 

Regulations, SUbchapter G, Transportation 

and Motor Vehicles. 
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b. Bach vehicle shall be identified as U.S. Government 

property by a tag or markinQ and shall be assigned 

a specific property control number. 

c. Real Property 

1. The terms real property and real estate are •ynonymous 

and are defined as land and anything permanently 

affixed to the land such as buildings, fences, and 

those things attached to buildings •uch as lighting 

fixtures, plumbing and heating fixtures, etc. 

2. The Contractor shall develop and implement a real 

property management system to administer, inventory, 

and report real property provided by DOE to the 

Contractor, to meet the requirements of Order DOE 

4300.18, Real Property and Site Development Planning. 

3. The Contractor shall develop and implement a 

maintenance management program to meet the requirements 

of Order DOE 4330.4A, Real Property Maintenance 

Management and Order DOE AL 4330.4A, Maintenance of 

Property. 

VII. TRAINING AND PROFESSIONAL DIVILOPMBNT 

A. Training Program 

1. The Contractor •hall develop, implement, and administer 

training program• that will include a new hire 
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training program, an in-service training program, 

qualification levels, and a certification program 

for all levels of training. 

2. The Contractor ahall appoint a full-time Training 

Officer responsible for overseeing all training 

and training-related qualifications, certifications, 

records, and reports required by this contract. 

3. The Contractor shall develop the following training 

programs to maintain the minimum required level of 

servicer 
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a. Management training for supervisory officers in 

accordance with NFPA 1021. 

b. Training for firefighters levels 1 and 2 shall meet 

NFPA 1001, Fire Fighter Professional Qualifications 

and requirements for Emergency Medical Technician, 

Basic (IMT-B), as set forth in the State of New 

Mexico Regulations Governing the Licensing of 

Emergency Medical Technicians. 

c. Fire Officer training which complies with the 

requirements of NFPA 1021, Standar~s for Fire 

Officer Professional Qualification, will be 

required prior to promotion into the officer ranks 

or before completion of the probationary period of 

the position. 
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d. Company training which includes fire fighting 

tactics and strategy, hose evolutions, salvage 

techniques, ladder drills, hazardous materials, 

live fire drills, mountain rescue, relay operations, 

aircraft crash fire rescue training, apparatus pump 

operators training, and familiarization with fire 

suppression and detection systems. Pire apparatus 

driver/operator professional qualifications shall 

in accordance with NFPA 1102. Airport firefighter 

professional qualifications shall be in accordance 

with NFPA 1103, and Federal Aviation Administration, 

regulations at 14 CPR Part 139. 

e. Pre-incident training which provides a comprehensive 

working knowledge of building protection, including 

technical indoctrination of nuclear criticality, 

radiation protection, explosives, large electrical 

installations, and LANL experimental facilities. 

Approved pre-fire plans shall augment this training. 

f. Emergency medical services training shall comply 

with requirements aet forth in the State of New 

Mexico Regulation• Governing the Licensing of 

Bmergency Medical Technicians. Training level of 

lmergency Medical Technician-Basic (IMT-8) and/or 
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Emergency Medical Technician-Intermediate (BMT-I) as 

required. 

q. Training on the safe and proper operation of 

vehicles by all personnel during normal and 

emergency use. As a major objective, a training 

program shall be established to minimize the 

incidence of injuries, vehicle accidents, and abuse 

of vehicles. Training shall comply with NFPA 1002 

requirements. 

h. Training for hazardous-materials response shall be 

in accordance with NPPA 471 and 472, and OSHA 29 CFR 

1910.120. All Pire Department personnel who will 

respond to emergencies shall receive training to 

meet the OSHA first responder awareness and first 

responder operational levels as a minimum. The DOE 

will provide training, as required, for those 

responses to the LANL-FSA that involve specific 

types of hazardous materials that are unique to LANL 

operations. 

i. Training for administrative and technical support 

personnel assic;ned to the Pire Department. 

4. The Training Program shall be sUbmitted to the 

Contracting Officer for approval within 60 calendar days 

after award of contract. 
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B. Training Records-

The Contractor shall establish and maintain training 

records and a certification program that will document 

specific qualifications and proficiency levels .. intained 

for all personnel involved in fire suppression, emergency 

-.dical, and rescue operations. 

c. Training Bxercises-

The Contractor shall conduct exercises to assure 

competency in all assigned responsibilities, training, and 

qualification levels. In addition, the Contractor shall 

participate in exercises conducted by DOl for purposes of 

evaluating fire suppression, emergency medical, and rescue 

services response effectiveness. These exercises shall be 

conducted on at least a yearly basis and should cover all 

types of emergencies that the Fire Department responds to. 

I II. BMERGINCY MANAGEMENT 

A. Incident Command System (ICS) 

1. In connection with providing the services described 

herein, the Contractor shall implement an ICS. Por 

incidents involving the LANL-PSA, the Contractor's 

ICS shall follow the basic fundamentals set forth in the 

LANL Bmergency Response Plan which shall be baaed on and 

llSOWNBG SW - 21 



consistent With the National Inte~agency Incident 

Mana~ement System. The Depa~tment of Bner~y will 

provide the necessary basic trainin~ and coordination with 

other DOE contractors at the LANL to allow the Contracto~ 

for the development of an ICS that will be consistent with 

all LANL organizations. The Cont~actor shall participate 

in the development and review1 and concur with the app~oval 

of the LANL lme~;ency Response Plan. 

2. In connection with responding to incidents within the 

LANL-FSA, if the Fi~e Depa~tment ia the first 

responder on the scene, the Fi~e Department's rankin; 

officer shall be the Incident Commande~. Upon arrival 

at the scene of a h:~her rankin; officer, Incident 

Command will be t~ansfer~ed as set forth in the Fire 

Depa~tment's ICS. The Fi~e Department's Incident 

Commander will ~emain in char~e of an incident aa long 

llSOWNEG 

as the incident ~emains a fi~e, rescue or medical 

incident. If the incident involves hazards or requi~es 

~esou~ces other than those possessed by the Fire 

Department, then the Fire Department shall request that 

the LANL'a lmer;ency Mana;er assume Incident Command. The 

Fire Department's rankin; officer at the scene will remain 

in command of all the Fi~e Department's elements at the 

incident scene and will p~ovide fire suppression, 
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emergency medical and rescue services as requested by the 

Incident Commander. 

3. A written procedure to implement an ICS shall be developed 

to apply to all Contractor personnel involved in emergency 

operations. The procedures shall, as a minimum, 

identify training for emergency situations, safety, 

chain-of-command, and special hazards. The ICS procedures 

shall be submitted to the Contracting Officer for approval 

within 60 calendar days after award of the contract. 

B. Occurrence Reporting -

The Contractor shall develop and implement occurrence 

reporting procedures that comply with the requirements 

of Order DOl 5000.3A, Occurrence Reporting and 

Processing of Operations Information. This requirement 

is applicable to all Fire Department facilities and 

operations covered by this contract. SUbmittal of the 

procedures is required 30 calendar days after award 

of contract. 

IX. CONTINUITY OF OPERATIONS 

A. In addition to complying with the requirements of the 

contract clauses entitled •continuity of Services• and 

•Notice to the Government of Labor Disputes,• 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 personnel 

staffing as a result of a potential or threatened work 

stoppage or other collective personnel actions shall be 

promptly reported to the Contracting Officer. The Contractor 

shall take all reasonable steps to minimize potential 

threats to operational continuity by providing for 

adequate planning and execution of emergency services. 

B. The Contractor shall prepare a written Contingency Plan 

within 90 calendar days after award of contract and sUbmit it 

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 DOE's contractors at 

the Los Alamos National Laboratory in preparation of the 

Contingency Plan. This Contingency Plan shall be updated 

periodically as deemed necessary or prudent by the contractin~ 

parties, and any changes to the Plan will be aUb,ect to the 

approval of the Contracting Officer • 
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C. When a strike or work stoppage is threatened or appears 

likely, the Contractor shall immediately provide the 

notice required above, and with the approval of the 

Contracting Officer, commence implementing necessary 

elements of the approved Contingency Plan. 

X. PRE-FIR! PLANNING POR FIRS SUPPRESSION 

A. LANL-FSA Area. The Contractor ahall implement a Pre-Pire 

Planning Program to develop and maintain pre-fire plans 

for incidents which the Fire Department responds to. A 

list of LANL Key facilities, in priority order, ahall be 

provided to the Contractor by the Contracting Officer for 

development of pre-fire plans within the LANL-PSA. 

The pre-fire planning shall include development of plans for 

wild-land fires and support provided by Fire Department to 

explosive or other LANL test programs. 

s. All Other Areas. The Contractor ahall develop pre-fire 

plans on a scope and frequency to be developed by the 

Contract or. 

c. Two copies of all approved pre-fire plans and reviaions 

thereto, for the LANL-PSA, ahall be provided to the 

Contracting Officer for OOB use. 
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D. Bach pre-fire plan within the LANL-PSA developed bY the 

Contractor shall be submitted to the Contractin~ Officer 

for review. The Contractor shall protect all pre-fire plans 

as required by the assi;ned classification. All pre-fire 

plana w1th1n the LANL-PSA will, as a minimum, be handled as 

•official Use Only• or Unclassified Controlled Nuclear 

Information (UCNI) documents. 

I. A Pre-Pire Plannin~ Pro~ram Plan shall be developed by 

the Contractor and submitted to the Contractin~ Officer 

for approval within 30 calendar days after award of the 

contract. The Contractor shall update the Plan as required to 

reflect any proposed chan~es to the Plan or as directed by the 

Contracting Officer. 

XI. MUTUAL-AID AGREEMENTS 

A. DOE is a party to one mutual-aid a9reement--Memorandum of 

A9reement for Mutual Fire Protection, MOU DI-GB32-89AL57296. 

The Contractor shall be responsible for comply1n~ with DOE's 

commitments of this mutual-aid a~reement as they apply to the 

services provided by the P1re Department. 

B. DurinQ the term of this contract, DOE may enter into 

additional mutual-aid aQreements for which respons1b111ty 

will be ass1;ned to the Contractor under this contract, or 

the Contractor may, with DOl's approval, enter into 
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autual-aid agreements which will be carried out as part 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 parties that the Contractor 

will enter into mutual-aid agreements with local governments, 

federal agencies, Indian Pueblos, or other entities 

Whose jurisdictional authority 1s adjacent to the Los 

Alamos Pire Department Service Area, When DOE determines 

that such mutual-aid agreements will enhance the services 

required under this contract and will not interfere with 

the perfo~nce of services to the LANL-PSA. 

0. In connection with any existing or future mutual-aid 

agreement, which may involve work whose costa are allowable 

under this contract, the Contractor shall obtain the 

prior written approval of the Contracting Officer before 

carrying out any of the following actionsa 

1. Conducting discussions or negotiating with the 

objective of entering into an agreement, 

2. lxecuting an agreement, or 

3. Providing any services pursuant to an existing, 

DOl-approved agreement Which are not expressly 

required by the agreement. 
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XII. NON-BMERGBNCY SIRVICBS 

A. Fire Hydrant Flow TestinQ 

1. LANL-FSA Area - The Contractor shall provide annual 

flow testinQ of all fire hydrants located on DOl 

property, and those used to protect property which 

DOl leases within Loa Alamos County, 1n accordance with 

NPPA 291, latest edition. The reports of these flow 

testa shall be delivered to the contractinQ Officer 

within 30 calendar days of completion of the tests. 

2. All other areas of Loa Alamos County - The Contractor 

shall determine the scope for testinQ of fire 

hydrants on Los Alamos County property, and comply 

with those requirements as necessary. 

3. The Contractor shall develop and implement written 

procedures for fire-hydrant testinQ to be used by the 

Fire Department to comply with this requirement and 

submit to the ContractinQ Officer for approval 

within 45 calendar days after award of the contract. 

B. Standby Services 

1. Los Alamos Airport -The Contractor shall comply with 

applicable rederal Aviation Administration (FAA), 

14 CFR PART 139, Regulations for General Aviation 
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Activities and shall comply with applicable PAA, DOE, 

or Department of Defense (DOD) directives and 

regulations for specialized support for 

special car~o fli~hts to auppress any fire or 

accomplish any rescue from take-off or Iandin~ 

operations. 

2. LANL-PSA Area - The Contractor ahall provide 

stand-by personnel and equipment for apecific 

activities as deemed necessary and requested by the 

Contractin~ Officer. 

3. All Other Areas - The Contractor ahall provide 

standby personnel and equipment for specific 

activities as deemed necessary by the Contract1n~ 

Officer. 

c. Non-Emer~ency Alarms - The Contractor shall respond to non­

emerQency alarms (automatic fire protection system 

supervisory and trouble ala~s), within a reasonable period 

of time, normally not to exceed fifteen (15) minutes. 

D. Fire Bvacuation Bxerciaes - The Contractor shall provide 

personnel and equipment for building evacuation 

exercises at the LANL-PSA on an on-call baaia aub3ect to 

availability of personnel and equipment when authorized by 

the Contracting Officer. 
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B. Fire Prevention Services - The Contractor shall provide fire 

prevention services for the Municipal Development Area and 

shall ensure that this aervice is provided in accordance with 

applicable federal and atate and local ordinancea, provided, 

however, that with respect to local ordinancea, it ia 

understood and agreed that DOE will not reimburae the 

Contractor for the aalaries of any peraonnel Whoae aole 

function ia that of inapection purauant to exiating local 

ordinances, but that within the staffing levela agreed to, 

these personnel may carry out inspection duties to fulfill 

the requirements of existing local ordinance• as adjunct 

duties to the duties required under ~hia contract. 

OPERATIONAL PROCEDURES 

A. GENERAL - The Contractor shall develop and implement 

procedures to be used for the dailY operations of the 

Fire Department. These procedures shall set forth how 

the Fire Department operations will be managed, 

organized, and conducted to assure compliance with 

requirement• of thia contract. 

B. In the development of these operational procedures, the 

contractor ahall utilize apecific procedure• developed by 

the Contractor in meeting the requirement• of thia 
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contract. In addition, applicable requirements of Order 

DOE 5480.19, Conduct of Operations Requirements for 

Facilities, shall be used as a guideline to assure that 

the conduct of operations .. eta COB qu1delines and that 

adequate written documentation exiata to demonstrate the 

Contractor's conformance to these requirements. 

c. Procedures developed to meet the requirements of this 

section shall follow a standard format. The procedures 

shall be placed in a loose-leaf type binder so that 

revisions or additions may be made as they occur. Bach 

procedures manual shall be controlled. A procedure shall be 

established to keep track of manuals and distribution of 

changes thereto. 

o. Electronic versions of the manual that can be used by 

MS-OOS personal computers will be developed by the 

Contractor at the earliest time possible. 

:IV SELF-ASSESSMENT PROGRAM 

A. The Contractor shall develop and implement a self-assessment 

program to provide a means for the assessment of the overall 

performance of the Pire Department and the Contractor's 

support functions as they apply to the P1re Department. 

B. The contractor shall establish, document, and implement a 

self-assessment program which includes a description of 
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each malor fire department function to include .anagerial 

and operational functions. Por each function, a list of 

criteria upon which an assessment can be based shall be 

developed. Criteria are to be obJective and contain 

.. asurementa Which can be tracked over time. The 

Contractor ahall develop an annual achedule of periodic 

evaluations, at least one per quarter, covering each 

function during the year. The Contra.ctor ahall review and 

modify, as needed, functions and criteria prior to 

producing the upcoming year's schedule. Bach functional 

area shall contain measurements, however, each individual 

criteria does not necessarilY have ~o include measurements. 

The Contractor shall perform and document evaluations in 

accordance with the annual schedule, including problems not 

covered by a specific criteria. In carrying out 

evaluations, the Contractor shall utilize internal 

personnel not directly responsible for the given function, 

and shall rate overall performance in each function in 

accordance with the reaults. The Contractor ahall gather 

managerial and affected operational repreaentativea 

together following the evaluation to formulate corrective 

actions and lcok for opportunities for continual 

improvement. The Contractor ahall document and perform 

corrective actions. 
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c. The proposed upcomin~ yearly program, and goals and 

accomplishments from the previous year shall be discussed 

with the Contract1n~ Officer on a yearly basis. 
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_A ~ATICM or lfti'PA 1111, ftU DaPAJmiiNT OCCUPADCINAL 
arr.tY UD IIALD JIIOCJitAM 

1lae following aeta ~orth the DOl nczutrnenta to be ~o11owed ln 
Sllpl-.ntlng the nquireMntl oc IlPPA 1111 to 1)01 faoilit1eae 

.. ctson 2-1.1 fte .SOCU.nta nqutred b1 thta .. etten .-d 
eot a. conao11CS&ted Sftto a ain;le Clo~nt. In particular, 
Jto1101', Orpniaatson, and functional •tate .. nta lbould t»e 
..,.11ab1e for aUdit and IMt up to elate. ~ninS.ne CloCUMnt• MY 
conatat oc aanua1a, ~tlu, and other Mteriala prepared a.y 
.Cbera and •rely referenoed sn a training plan, or 1n 
~C't10Dal •t•t-lltl • 

.. ct son 2-J. Where the flre ClepartMnt, or other ~sre­
fSQMtng orvantaatton, 11 part of a la~•r orvans.aatton that 
provtdea the requtaite •reaearch, development, teple .. ntation, 
and entorceaent of an 0168 progru, • the fire ClepartMnt 
provru Meda 
•Y M 1ftc1Udecl VS.thln tbe larger progru • 

.. ctton 2·•· A lafety Offieer lha11 be Cleat;nated for •= orvantaatton. llhere aatety aervtoea, Mnttoring, 
tratntn;, etc., are provteled by another on-atte orvans.aatson, 
er the parent orvantaatson, the peraon deatgnated aa the lafety 

!Seer lhall be reaponatble to coorcllnatlft; the eervs.cea 
.~tre~ by the departMnt • 

.. aponatb111tY ~or eafety at the ftrat-reaponae level 
eha11 be incorporated lJl tbe Clepart•nt'e ... r;enoy proeeclurea 
8MUal. 

!be ftre depertMnt latetr Offteer can be anyone s.n the 
orvantaatton Wbo can alloW up on the eeene, Dot DeceaaarllY vith 
the ftrat reaponae, INt ••t be IOMone other than the ineldent 
eoaander u the lafety Offleer 11 Sntencled to IMt an 
Udependent votee, adY11U. tbe Sftcldent co.ancser • 

.. etlon 2•1. Dae 0168 C:n.tttH MJ 1De1-. 
npreaentattvea froa other orvans.aattona Vben the ClepartMDt 11 
,.rt of a lar;er oreantaatson or at a ette Where aatety 
eervtc:ea are provided a.y otbera. fte required aatety -.t 1np 
MY • ~os.nt .. etlDel vttb otbera Sf the ClepartMnt'a .Uety 
DMdl are aMnule to toillt -.tinll • 

.. ctton 2•1. Dal recorda n41\llred 1ft thll lectSon MY be 
MlntaS.MCS ~a parent or eervs.ee or;ansaat1on aa long u tbey 
are a\ICSSt&ble and are avatlule to the departMnt • 

.. etson 2-1.2. fte depart .. nt eha11 bave • procedure for 
~~'J•cttn; pcla1b1e expoeurea ln the s.nc1dent f11ea and 

11v1dua1 .. ~1ca1 recorda. 
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lee'tion J-1... ~e rec;u1reMnt for tra1n1ft9 and 
~1on il cona1dered to requ1re that all f1ref1;htera .uat 
a. tra1necl 1ft the hazarde to a:.. encountered at the acene o~ an 
incident tMfore they can pertici~t• in active operation• 
nquizo1DJ auch tra1n1ng. 

8eetion 1•1.5. -nae 1ncUv1dua1a providift9 the training 
and education need not be Mllbera o~ the fire clep&rtMnt, but 
theJ ahould be Jcnowlec:tge&ble 1ft the arH of tutnaction u ,\t 
nlatea to tbe fire aervice. · 

-.ction 1•1.1. ttra!ntng Officer .-lifieattona MY • 
Mt bJ either COIIPliance w1th the atatecs IU'P& 11t1, or a:.y 
Obta1A1Dg 1oc:a1 or nate certiflcatlon. 

leetion 1-1.2. All peraoMel aaaivnecl to etruc:tural 
firef1tht1ng poa1t1ona aball receive tra1n1ng adequate to .. et 
the firefighter I qyallfieation of MFP& 1111. 

lection 1-1.1. ~raining pro;r ... for driveraloperatora 
lhall be cseat;ned to Met the intent of the referenced 
atandard. It 11 uncleratood that IOM lieena1ng rec;u1reMnta 
w111 vary by atatea and/or type of ~1pment. 

lection 1·1·•· All apeeialilecl trainine progr-, s.e., 
fire off1eer, driver/operator, airport flref19hter, ahall be · 
developed and impleaented within each oreantaation. !'Ilia aball 
be eo aceomp11ahed u to .. et the intent of the appropriate 
IIJ'Pl ltand&rd. 

leet1on I·•· ~rainift9 in f1re eround operattona ahall be 
baaed on accrect1tact ayateu, auch aa thoae provided by the 
1nternat1onal rire lerviee Train1n9 AIIOC1at1on -.nuala, 
off1elal atate tratnlng ..nuala, etc:. 

leet!on J•S. ..eauae of the apeeia1iiact operationa and 
t.az&l'dl peCN1iar to Mat DOl 11te1, theae •apee1a1 bazarcsa• 
tra1Dl.ftl rec;uireMnta are of pr1M lltportanee. ~ra1n1ft9 ahould 
lnclUISe DOt only the nature of the bUarcta, I:IUt faailiariut1on 
With the protective ayatau U~Ployecs, the •n1toring anc1 alara 
ayat- .-CNliar to the ope rat ion, and the aupporc aeC'Yloea 
pronded • other parte of the a1te oreuiutiOft sa 801U.torln9 
or a11W1at1DI u -reenQ aituatiOD. · 

~ectt• .. z.s. Driven of fire Clepart .. nt nhie1 .. aba11 
ncaift apeeia1 trainlftl 1ft the operation of the nh1ele and 
.u.t be ~rt ified and/or licenaad, aa appropriate, or u 
req\&lrecl ., tba 8tate to operate fire Clep&rtMnt nMol•. 

leetion •-z.t. ID eaeaption to the ~ira•nt sa the nar 
attendant of an aabulance When actively attandtne to a patient. 
%1111 eacept1on ahall atand until aueh tiM u accept~la aafety 
reatra1nta are available lor the rHr a.abulanee attancsut. 
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.. ction •-J.1. an eze~r;~tion MY be vrantec:l for aOM 
~ite-apec1f1c .. h1c1ea, aucb •• wolf cart-type veb1clea uaed 
4tb1n bU11d1n; to deliver auppliea and equ1,.ent and 

autOMt1cally reatr1eted 1ft -.x1aua apeed. •owever, any eucb 
azurpt tone .u.t be reviewed and approved ~Y tbe a&fety Officer 
and doeuMntec:l 1ft the departMnt file•. 

&11 preaent ud hture acqu1a1tione of uec:l ..-ratu• ahall 
._ t.roUVht up to tbe ll1ft11Na atancsansa tor aatetr aHt inl -. 
ntUir...nta. · · 

.. ctlon •·•·•· Por 1addere, aee the Interpretation llote on 
.,.1 1132. CAll te1t eond1tlona are r.qu1red eacept tbat the 
annual teat ~"eC;U1reMnt MY be ebanged to not 1e11 tban eY8rJ 
five JHrl. All otber oond1tiona DOted u nqusrs..ng tbe teat 
are ancbanged) • 

... ction 1-1.1. AI a clarification, all equ1paent 8Uit 1M 
avatlar>le and doMed before the ind1v1dual P&rtic1patea 1ft any 
evolution• re~1ring protective e1oth1ng uae. Jt 11 not 
·eeceaaarr for each Mmber of a departMnt or ~ripde to bave a 
full aet of all protective elotb1n; •• long •• luppliel ror the 
ant1c1pated needl can be delivered to the point of ue 1ft 
adequate ~antit1ea and 111e1 for anticipated needa and without 
tncurrift; undue delay 1ft the eMrgency naponee. 

111 new equipment needed to fulfill the requir ... nt• of 
bil leC't ion lhall be proc:urecl ~)' the end Of ft 1111 • 

.. ction 1·2·'· !'he fire n111tance of vork 8tation 
an1foru ahould be eonl1dered 1n appl)'1ng th11 .. ct1on. Where 
f1ref1gbting 11 provSdecl ~Y pe~aoMel Vho bave other prs.Mey 
,obi, auch .. 1n .oat fire ~r1gade1, the prov111ona of HrPA 1115 
ftHd not be applied to the1r work clothing. 8owever, any 
eacept1ona to the re~1reMnt ahould be reviewed - the kfety 
Off1cer and ezcept1on docuaented 1n the depart .. nt recorda. 
Tra1n1nt needs and turnout eear provia1ona ahould take snto account 
the clothing nor.allr vom »r reaponclera. 

lect1on S•J.t.2. 8CIA eyl1nclere nHd not 1M aptiecl fiU&rterly 
U Dot a requir ... nt " tbe Mnufacturer /avpplier. 

lection l•t.l. ..reonal Alert .. fety -,,1:_ c•AII) DHC1 be 
prOVided OftlJ for people iftYOlved 1ft interior firefilhttDI or 
~Jardoua ree~ea. 

leetion 1•1.1. Z.tfe aatetr rope• ueed for necue aha11 1M 
prw1oua1r unuaecl and aha11 M thorou;hly ezaained upon COIIPlet1on 
of r••~e 1ft accordance vith the .. nufaeturer•a reco ... ndation.. 
llopee uaed for reacue ahall reM1n in the cuatoely of the orie1nal 
purchal1ftl engine COli*\)' or fire Clepart•nt. ••cordi ahall be 
llept, doc:uMntin; the uae, lnapect1on, and lnapec:tor, iamecl1ate1y 
'fter HCb u1e and prior to an)' future uae. !'he date anc1 off1cer 
~ charge v111 alao M lncl1cated on the recorda. &11 ropea leaving 
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tbe euatody of the fire departMnt .uat be deatroyed, or otherwtee 
prevented frOII be1nc; reuaed 1n 11fe aafety operat1ona. lfty 
SDd1cat1on of war or ahock loacunc; will tte juat1f1cat1on to 
tteetror aa1cS rope. J.1fe aafety rope• al\al1 tte c:o.p1ete1r csrr ancs 
c:leu prior to nator1ng for uae u life aafatr 11ft••. 

8ec't1on 1•1. 8oM of the nqu1reHnta pena1ns.nt to 
-.rveney ope rat 1ona •r be covered br a parent orvan11at 1on or be 
provided by other on•a1te oroan11at1ona et DOl tae111t1ea. 8Hltb 
Jftra1ca, for ezuple, MY provide the baa1c: peraoMe1 required by 
.. c:t1on 1·1·' for rad1o1oo1eal ... rQenctea. &11 of the ele .. nta of 
CbQter 1, bOWver, ahoulcs be 1ft place 1ft tile overall aite plan. 
&11 ... rvencr plana alloulCI c:l•rlr ident Uy the ucident c:o.ancser 
lor -= tue of -rv•nc:y. 

leet 1on 1•2. -.rbe atn~ reapoue nqu1r1ft9 1nter1or 
11ref1;ht1ng or other operation. requirtnl the entrance of 
ICIA·ec;u1ppect people lhall be S peraona. When leaa peraOMel are 
available, interior operation. lhall not be attupted. 

leet1on 1•3.2. C:1ar1f1cat1on. -:1\e l'efiU1reMnt for peraoMel 
•.tanding by• cloea not .. an the required people cannot be · 
perfon~ing tOM other funct ton, tNt they .uat be able to auapend 
What they are Cloing to provide the 1aed1cate reacue effort a. 

lect1on 1•3. 'l'he •itancstng bf• requ1re•nt for qua11fled life 
wpport peraoMel MY be reluect 1f, s.n the Cb1ef"a op1n1on, • 
qualified peraoMe1 are readilY ava11B1e and are decucatecs to the 
lite. CAt a 1ma11 lite, 1t lhoulcS not be neceaaary tor ..CS1cal/ 
ambulance peraoMel to reapond on every incident) • 
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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 Capital Equipment - DOE Form 4300.3" for the 
period ending February 28, 1992.) 

ATTACHMENT 8 



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.) In addition. attached are DOE/LAAO 
Fire Station Survey Maps, pages 1 - 7. 
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· Pan Am Worfd Servicea, Inc. P.O. lox 50 Lot Alamos, N.M. 87544-0uso - 1 OF 7 -
~ DESCRIPTION NOTES 

cA~ 3 /15 Lea 
JOB NO. 88-02_£ 
BY~~oo~A~I'I~.u.I•PPR. L 

---------------------------------------~~cu~----~~ 1----------------------------------------+ IASIS OF BEARINGS 
FIRE STATION 1: N12o 23' 47•w AS ESTABLISHED 
IY FOUND CONTROL POINTS DIAMOND 1 I DIAMOND ! M.M.S.P. 'RIO 
IEARING 

FIRE STATIOK 2: BEARING OF 114° 57' 06~·E AS £STAB~fSHED BY THE 
FOUND SOUTHWEST CORNER AND FOUND IORTHWEST AN&LE POINT OF TRACT 
DO EASTERN AREA N0.2. SAID PLAT ON FILE AT THE LOS ALAMOS COUNTY 
COURTHOUSE. 

FIRE STATION 13 PLAT BEARING AS ESTABLISHED IY FOUND CORNERS OF 
TRACT J.A. WHITE ROCK NEW REXICO SAID PLAT IEING ON FILE AT THE 
LOS ALAMOS COUNTY COURT HOUSE. 

FIRE STATION 14 PLAT BEARING AS ESTABLISHED IY FOUND:CORNERS OF 
TRACT ,, NORTH COMMUNITY N0.2: SAID PLAT BEING ON FILf AT THE LOS 
ALAMOS COUNTY COURT HOUSE. 

FIR£ STATION 10.5: CRID BEARING OF 143° 56' 52•£ AS ESTABLISHED 
IY FOUND BRASS CAPS 1440 AND 1441 OF THE LOS ALAMOS TECHNICAL 
AREAS. 

NOTES:. WALKS SHOWN ON ENG-C-7108 HAVE BEEN OVERLAID WITH 
ASPHALT. 

UTILITIES SHOWN ARE BASED ON EXISTING SURFACE FEATURES 
~ ANO,ARE APPROXIMATE ONLY. ALL UTILITY LOCATIONS MUST 

BE FIELD VERIFIED PRIOR TO ANY EXCAVATION OR 
CONSTRUCTION. 

NOTE: UNDERGROUND UTILITIES ARE SHOWN FOR INFORMATION ONLY. 
FIELD VERIFY PRIOR TO ANY EXCAVATION OR CONSTRUCTION. 
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hn Am Wortd Servfc•-· lne. P.O. lox 5... Lot Alamo1, N.M. 87544·0050 

~CT DOE/LAAO FIRE STATION SURVEY 
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P8n Am Wortd Servlcr Inc. P.O. lox!'" Los Alamoa. N.M. 87544.0050 

------------------------
.-..o.t~CT DOElLMO FIRE STATION S:.JAVEY 

DESCRIPTION FIRE STATION # .. 4-401 OlAMON) DRIVE 
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hn Am Wortd Servf, , InC. P.O. loa Lol Ala moe, N. M. 87544·0050 

~cr .DOEILMO FIRE STATION SURVEY 
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Pan Am World Servfc' Inc. P.O. loxS Loa Alamoa, N.M. 87544·0050 

~JECT "DOEJLAAO FIRE STATION SURVEY 

DESCAIP'Tl~ FIRE STATION # 5 TA-11 
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LISTING OF DOE OWNED STRUCTURES 

LISTING OF DOE LEASED STRUCTURES 

The attached is a list of DOE owned structures and leased 
facilities outside of the main boundary of the Laboratory. 
This listing is subject to change. 
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TA BLDG 

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 1108 
0 1109 
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 
WellHouse t1 
Steam Plant 
Meterinq Station 
Well House 
Transmitter Bldq. 
Laborers Shack 
Sportsman Club 
Valve House 
PUmp House . 
Maintenance Bldq. 
Valve Bldq. 
Valve Bldq. 
Valve Bldq. 
Valve Bldq. 
Valve Bldq. 
Gas Valve House 
Pumpinq Station 
Guard Tower 
Booster station 
Booster Station 
Fire Station t4 
Fire station f2 
Fire Station f3 
Booster Station 
sand Basin Bldq. 
Well House 
Well House 
Well House 
Well House 
Well House 
Filter Builc:linq 
Pumpinq Station 
Booster Station 
Valva House 
PUmpinq 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 
SE 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, Los 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 Diamond, Los Alamos 
4084 Trinity, Los Alamos 
1801 Diamond, Los 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 



SMALL BUSINESS AND SMALL DISADVANTAGED 
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SMALL BUSINESS AND SMALL DISADVANTAGED 

BUSINESS SUBCONTRACTING PLAN 

(Final November 12, 1992) 

Los Alaaos Fire Departaent 
Incorporated County of Los Alaaos 

2300 Trinity Drive 
Los Alaaos, New Mexico 87544 

Solicitation No. RP 32-91AL64100 

The agreement between the Department of Energy (DOE) and the 
Incorporated County of Los Alamos (contractor or County)) 
provides for the County to be responsible for fire suppression, 
emergency 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 originally 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 agreement, operation of the Fire Department, began 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 must be in every subcontracting plan. The six 
elements are: 

I. GOALS 

Goals for subcontracting with Small Businesses (SB) and 
with Small Disadvantaged Businesses (SOB) are expressed in 
both dollars and percentages. The percentage goal is a 
percentage of the total dollars planned for 
subcontracting, not the total dollar amount of the 
contract. The definition of a subcontract is any 
agreement 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 agreements 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 Estimated 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 (50%) of the total 
planned subcontracting dollars under this 
contract goal will go to subcontractors who are 
SB concerns. 

(b) Small Disadvantaged Business concerns: Total 
dollars planned to be subcontracted to SOB 
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, 12% will go to subcontractors who are 
SOB concerns owned and controlled by socially 
and economically disadvantaged individuals. 
This percentage is included in the percentage 
shown under A.3(a), above, as a subset. 

B. 1. Subcontracting Summary: The following is a summary of 
subcontracting under this contract, with the 
distribution among sa, SOB and LB concerns as follows 
(SSP is the total dollar amount estimated for 
subcontracting): 

category 100% SO% 12% 50% 
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 363,855 181,927 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 SOB subcontractors for the Services, 
Supplies/Materials and Capital Equipment referenced in B.l­
and 8.2.: 
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SB/SDB Sub. Plan 
County of Los Alamos 
Final 11/12/92 

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 
Dr. Victor zalma 
Finishing Touch 
G.C. Video 
Glovers Auto Parts 
Hunter Lumber Company 
Independent Fire Company 
J & J Safety 
Johnson Southwest Moving (Santa Fe) 
Knecht Automotive 
Kurts camera corral 
Los Alamos Parts Company 
Los Alamos Stationers 
Metzger Stores 
Michael W. Baxter, PH.D. 
Microsage 
Mobile Apparatus 
Monarch Fire Equipment 
Pajarito Travel Agency 
Peak and Plains Outfitters 
Precise Graphic Impressions 
Rapids Air, Inc. 
Red Barn Screen Prints 
Simon's Uniforms 
Thunderbird Shoe Store 
United Fire Equipment 

Small Disadvantaged Business Concerns: 

Advanced Copy Systems (Santa Fe) 
Agua Fria Wrecker Service 
Ask Mr. Foster Travel 
Capitol City Uniforms 
Destinations, Inc. 
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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. ADMINISTRATOR 

"b ,. 

The subcontracting plan is to be administered by the County 
(contractor) to assure that the provisions of the contract 
and the plan are implemented and performed. 

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 from all possible 
sources; 

c. Ensuring that procurement packages are structured to 
permit small and small disadvantaged to participate to 
the maximum 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 SB 
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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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 will be made as follows: 

1. 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 from SBA's PASS system. 

B. The following internal efforts will be made to guide and 
encourage buyers: 

1. Workshops, seminars, and training programs will be 
conducted; and 

2. Activities will be monitored to evaluate 
compliance with this subcontracting plan. 
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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 £lowdown 
the provisions of their subcontracting plan to their 
lower-tier subcontractors. The following "standard" 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.concerns" 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 comparing them with the 
provisions of the clause, "Small Business and Small 
Disadvantaged Business subcontracting Plan" (FAR 52.219-9), 
and assuring that all minimum requirements of an acceptable 
subcontracting plan have been satisfied. The acceptability 
of percentage and dollar goals shall be determined on a 
case-by-case basis depending on the supplies/services 
involved, the availability of potential small and small 
disadvantaged subcontractors, and prior experience. Once 
approved and implemented, plans will be monitored 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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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 AND 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 busines~ concerns 
were solicited, and if not, why not; (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 
encouraqe buyers: workshops, seminars, traininq 
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 

Date: 

PLAN CONCURRED ON BY: 

County Administrator 

November 12 2 1992 

Small and Disadvantaged Business Utilization Specialist 

Date: 

~ - END -
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'· 

SPECIAL BANK ACCOUNT AGREEMENT FOR USE VITH THE 
CHECKS-PAID METUOD OF LETTER OF CREDIT FINANCING 

This Aareeaent entered into this day of , 19 __ , 

betveea the Uaited States of ~erica (hereinafter called the Governaent), repre­
-ted herein by the DepartHnt of Bneri'Y (hereinafter called the DOE), and 
(Ma.e of contractor) (hereinafter called the Contractor), a corpqration under 
the lavs of the State of (State) and (Hue of Bank) (hereinafter called the 
Bant), a bantiDI corporation under the lavs of ·the State of (State), located at 

(Ci tJ and State) •. 

UCITALS 

(a) On the date of 19 __ , DOl and the Contractor entered into a 
Contract No. DE-AC04-89A'XXXXX providiDI for the aakin1 of advances of 
Governaent funds to the contractor. A copy of such advance provisions 
bas been furnished to the Bank. 

(b) DOl requires that aaounts advanced to the Contractor under said Contract 
be deposited in a Special Bank Account or accounts vi th a bank design a ted 
by the treasury Departaent as a depositary and financial agent of the 
Governaent (Section 10 of the Act of June 11, 1942, 56 Stat. 356; 12 

u.s.c. 265), separate froa any of the Contractor's 1eneral or other 
funds; and, the lank belnc such a bank, the parties are agreeable to so 

depositin, •aid aaount• vith the Bank. 

(c) This Special Bank Account(s) shall be desicnated •(Na.e of contractor), 
Contract DB-AC04-89ALXUU, Departaent of lneri'Y Special Bank Ac:coun t." 

C006721 
At tAc-hmf'n • ·~ 
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COVENANTS 

In consideration of the foregoing, and for other good and valuable considera­

tion, it is agreed that: 

(1) The Governaent •hall have title to the credit balance tn •aid Account(s) 
to ••cure the return of all advances aade to the Contractor, vhich title 
•h&ll be •upertor to any lien or claia of the Bank or others vith respect 

to such Account(s). 

(2) fhe Bank vill be bound by the provisions. of said contract betveen DOE and 

the Contractor relating to the deposit and vithdraval of funds in the 
above Special Bank Account(s), but shall not be respon.sible for the appli­

cation of funds properly vithdravn froa said Account(s). After receipt 

by the Bank of vritten directions fro• DOE, the Bank shall act thereon 
and •ball be under no liability to any party hereto for any action taken 

in accordance vith the said written directions. 

(3) Tbe Govecnaent, or its authorized representatives, shall have access to 

the books and records aaintained by the Bank vith respect to such Special 

Bank Account(s) at all reasonable tiaes and for all reasonable purposes, 

includinr, without liaitation, the inspection or copying of such.books 

and records and any or all .. aoranda, checks, correspondence, or docu-

.. nts pertaining thereto. Except as agreed upon by the Government and 

the Bank, all books and records pertaining to the Special Bank Account(s) 

in the possession of the lank relating to the Special Bank Account agree­

aent •hall be preserved by the Bank for a period of three (3) years after 

the final payaent under the contract to vhich the Special Bank Account 

.,r..-.nt pertains or otherwise disposed of in such aanne~s as afty agreed 

upon by the Govern.ent and the Bank. 

(4) In the event of the services of any vrit of attachment, levy of execu­

tion, or commencement of garnishment proceedings with respect to the 

Special Bank Account(s), the Bank vill promptly notify DOE's Area Hanag~r 

at (Address of Area Office). 

C006721 
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(5) DOE vill issue a Letter of Credit (irrevocable to the extent obligations 

have been incurred in good faith thereunder by the Contractor) to the 

BaRk for the benefit of the Special Bank Account(s). The Bank agrees to 

honor upon presentation for payment all checks issued by the Contractor 

and to restrict its Letter of Credit vithdravals to an .. ount sufficient 

to aaintain tbe account balance as close to zero as adainistratively pos­
ai ble each day. 

The lank vill co.ply vitb the provisions contained in the Treasury Depart­

Mnt Piacal &equirMeDU Manual (I TFlUf 6-2000) vbich states that ordinar­

ily, payaent wouchers (P5-5401) should not be dravn .are frequently than 

daily or for uounts less than $S,OOO, and in no case aore than 

$5,000~000 ualess so stated in the Letter of Credit. A copy of said 

Kaaual is in the Bank'• possession. 

The laAk aarees to service the Special Bank Account(s) in consideration 

of payaent by the Contractor for its actual account activity at the "Per 

It .. Coat• ahovn on the fora entitled •schedule of Bank Processing 

Charges• incorporated into this Agreement as Attachment A. The Bank 

agrees that the •rer It•• Cost• vill reaain constant during the term of 

this Arr••ent. 

(6) It ia anticipated that the bank balance vill be zero (-0-). Bovever, if 

a balance occurs, the Treasury Tax and Loan rate (TT&L) vill be used to 

coapute the aaount due as follows: 

(a) Asau.ina a positive balance: 

Positive Average Daily Collected Balance tl•es.TT&L vill be the 

uount due and payable to the Contractor/DOE. 

(b) Assu.ing a negative balance: 

C006721 

Negative Average Daily Balance times TT&L vill be the amount due 

and payable to the Bank. 

At tachr-:e" • ·~ 
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(7) This Agreeaent shall be effective from ------' 19_ through 
19 __ , unless earlier terminated as provided in this 

Agreeaent. 

(8) The Governaent, the Contractor, or the Bank aay terainate this Agreement 

at any tt .. upon subaittinr vritten notification to the other parties 90 

days prior to the desired· termination date. 

(9) The GovernMDt and the Contractor uy terainate this Agreeaent at any 

tiH upon 30 days' notice to the Bank. if the Govemaent and/or the 
Contractor find that the Bank has failed to substantially perfora its 

oblications under this Agreement. 

(10) Notwithstandinr the provisions of pararraphs (8) and (9), in the event 

the contract (referenced in Recital (a)) between the DOE and the 
Contractor is not renewed or is terminated, this Arreeaent between the 

Governaent, the Contractor and the Bank will autocatieally be terminated 

upon the delivery of written notice to the Bank. 

(11) In the event of termination, the Bank agrees to retain the Contractor's 
Special Bank Account(s) for a 90-day period to allov for clearance of 

outstandinc checks. Durinr this 90-day period, DOE will place o~ deposit 

in the Account(s) sufficient funds to cover all outstandinr checks 

presented for pay.ent. Durinr this 90-day period, it is further 

understood that all bank service charres will be consistent with the 

amounts reflected in Attachment A to this Agreement. 

C006721 
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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. 

. <:..": -· 

DATI: --------------------------

DATE: --------------------------

DATE: 

C006721 

THE UNITED STATES OF AMERICA 
BY: U.S. DEPARTMENT OF ENERGY 

BY: 

(Naae of Contractor) 

BY: 

TITLE a 

[Na•e of Bank) 

BY: 

TITLE: 

Attarhrent r. 
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CONTRACTOR CORPORATE CERTIFICATE 

I, -----------------' certify that I am the 
----------------- of the (Name of contractor) named herein, that 
------------------• vho si~rted this Agreement on behalf of said 
corporation, vas then of said corporation; 

that this Acr ... ent vas duly sicned for and in behalf of said corporation by 
authorit,y of its governing body and is vithin the scope of its corporate 

povers; and that I have set .y hand and the seal of the said corporation 

hereto oa this _____ day of , 19 

(SEAL) 

TITLE: 

BANK CORPORATE CERTIFICATE 
(Name of Bank) 

I, , certify that I·am the 

of the Bank named 
---------------------herein, that , vho signed this Agreement on-behalf of 

said corporation, vas then of said Bank; that 

this Agree•ent vas duly signed for and in behalf of said Bank by authority of 

its governing body and is vtthin the scope of its corporate pavers; and that I 

have set 8J band and the seal of the said Bank hereto on this day of 
____________ , 19 __ 

(SEAL) 

C006721 
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ATTACHMENT A TO SPECIAL BANK ACCOUNT AGREEMENT 

SCHEDULE OF BANK PROCESSING CHARGES 

1. Checks Debited 

2. Stop Pay.ent Orders 

3. Account Kaiotenance (Monthly) 

4. Depoaitsa 

a. Deposit Tickets 
b. Local Items 
c. Out-of-Tovn Iteu 

'· lecoociUatioD Services: 

•· Tapes Supplied 
b. Check Sortini 

leconclllatlon and state•ent 
required .onthly. Checks supportinc 
each atat .. ent to be sorted in 
Duaerical sequence by serial number 
that is aarnetieally encoded on each 
check. HoDthly bank analyses 
ahoviq nuaber and uoun t of 
transactions vith daily endinc 
bala.Dcu. 

6. CUrrency Shlp•ents of $ 
v"kly to be transporte.,.d..,br-y--
[coDtractor). · 

C006721 
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BILLING INSTRUCTIONS 

ATTACHMENT H 



·. 

BILLING INSTRUCTIONS 
U. S. DF.PARTHF.NT OF ENERGY 

ALBUQUERQUE OPERATIONS OFFICE 

I. These instructions are provided for the use by the Contractor in its 
preparation and submission of vouchers or invoices requesting 

. reimbursement for costs incurred on negotiated cost-type contracts. 
Reimburse•ent procedures related to nerotiated .cost-type contracts involve 
the preparation and sub•ission by the Contractor of adequately prepared 
vouchers to the Government. The submission of.vouchers as prescribed 
herein vill reduce correspondence and other causes for delay to a •inimum 
and vill th~s assure prompt payments to the contractor. 

II. In requestinr reimburse•ent, contractors shall use the Government voucher 
SF-1034, Public Voucher for Purchases and Services Other Than Personal, or 
an acceptable substitute vhich provides the same necessary information as 
found in Attachment Nos. 1 and 2 to these instructions. 

III. Each SF-1034 voucher vill be prepared in an orirtnal and three copies. 
The voucher vill be completed in accordance vith the following numerical 
desirnations: (See Attachment No. 1.) 

(1) All spaces numbered (1) should be left blank. 

(2) Date voucher prepared and voucher nu•ber. It is surrested that 
vouchers be sequentially numbered for each contract. 

(3) Contractor's name and mailing address and phone number. 

(.4) Cootract number and date of contract. 

(S) Vhere vork assirnments or task orders are involved in the billing, 
the number and date of the applicable order vill be shovn in this 
space, otherwise leave blank. 

(6) Identify the period billing covers (i.e., aonth of January or 
January-March, 19 __ ). 

(7) Contract number cited aust be the .... as the nu•ber in the contract 
docuaent and in item 4 above. 

(8) Shov the dollar aaount of this billinr. The amount claimed must 
arree vith amount reflected in the detailed su .. ary statement. The 
aaount should be rounded to the nearest vhole dollar. 

(9) Place an X in the appropriate block for the type of payment for vhich 
reimbursement is requested. 

Attachmt>nt H 
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. · · . 

IV. Submit an original SF-1034 and three copies vith one copy of support 
documents for travel, nonexpend~equipment and direct labor by Cfttegory 
(see Attachment No. 3 for sample format). If, however, the contract 
specifies a "Principal Ivestigator" or "Project Manager" by name(s), their 
time vill be reported by·the individual name(s). The Certification on 
Attachment No. 2 aust be signed by an authorized official. 

v. Payaent of fixed fee. The fixed fee, if any, shall be paid in 
installaents based on the percentage of completion of vork, as determined 
by the Contractin, Officer. Fixed fee vill not be paid in less than 
.onthly increments. Each voucher containing·fixed fee vill include a 
supporting docuaent justifying the fixed fee amount in terms of the 
percentage of vork coapleted. For level of effort contracts, the hours 
upended durina the period shall be reported. 

VI. At the option of the contractor, payments in excess of $25,000 can be made 
using the Treasury Financial Communications System (TFCS). Otherwise, 
payments vill be aade by a check mailed to the contrac~or. The TFCS 
provides on-line access to the Federal Reserve Communications System 
(FRCS), enabling your payment to be made to financial institutions that 
have access to the FRCS. Your payment can also be aade to financial 
institutions that do not have access to the FRCS through correspondent 
financial institutions or Federal Reserve Banks. If the contractor opts 
to use the TFCS method of payment, the Payment Information Data Form 
(Attachment No. 4) should be completed and returned to the DOE to ensure 
that the DOE has correct TFCS information for making payments to the 
contractor's financial institution. 

VII. The original voucher and all copies vill be aailed to the following 
address: 

~ U • .s. Department of Energy 
Albuquerque Operations Office 
ATTN: Office Operations Section/PHD 
P. o. Box 5400 
Albuquerque, NH 87115 

An additional copy of each voucher shall be sent to: 
Qont;aqt1Ds Officer 

v.·a.~tofiM~ 
J.oa .,..,. Ana OWce 
521 35tb Street . 
Loa Aluloa, Ill 17544 

4 Attachaents 
1. Standard Fora 1034 
2. Detailed Backup for SF 1034 
3. Instructions for Support Documents 
4. TFCS Pay.ent Information Data Form 

C006721 
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Attachment No. 1 
Page 1 of 1 ,.......,.,_,Ol4 

PUILIC VOUCHER FOR 'URCHASES AND VOUCHU NO 
, ..... .._, lfiO 
o..--..... ,_, 

SERVICES OTHER THAN 'ERSONAL ITRM._:lQCIO 
(2) ·~Ill 

U.S. ~AI1MIN1, IUIIAU, 01 UTA&I.I ... MIN1 AND LOCAtiON 0A1l VOUCMtl Nfi>AilO $CMf0ULI NO 
u. S. Departmen~ of Energy (2) 
Albuquerque Operations Office COH11AC1 NUMill ANO 0A11 PAlO IT 
Attn: Office Operatipns Section/FMD (4) 
P. 0. lox 5400 lfQUI$111()H NUMitl ANO 0Afl 

Albuquerque NM 87115 (1) 

(1) 

r , 
fA 'Ill'S 
IIAMI OATt •vOtcl IICIIVfO 
AND 

(3) {1) 
MIIUI 

OISCOUHT 1tiM$ 

L _J 
(1) 

I>AYtt·s ACCO\.IN1 NUMIU 

(1) 
~ONOM TO WIIGHT GO'IIfi .. Mf .. T I L NU"'Ita 

(1) (1) (1) (1) 
NUMIEI DATE C?f AITICLU Cl ~UVICU 

QUAN· UNIT ,ICE AMOUNT . :'~~:.r: DELIVIIY' fEitwr ~-· - • .,.., ... of ftlllt""'' ,.r F,.,., ~~~ TITY I ol-SEivtCE /WWII/, .•• .,. 1·f-•110tl --tf/ Aft'"Y•• I CO Sf ,,. 
(S) (6) (7) (1) (1) (1) (8) 

FOR REIMBURSEMn~ OF COSTS 
INCUlUW> UNDER CONTRACT NO. 

,. AS DETAIL!D IN ATTACHED .. 
SUMMARY. -

IU. •- .._1111 II_....,, (P•YM Mutt NOT uae the ap•c• ltelew) r~TAL (8) 
PAYMENT: APPIOVID POl I ElCHANGI lA Tl DIHIIIHCII (1) 
C) fiiOVIIIONAl -· (1) (1) •11.00 
CJ COM"-111 I\' I 

0 '"" ..... 
0"-' (9) (1) ..__......._ .... 
CJ "10011$1 Tm.e I.S.,IIMII"' ., ,.,,.IJI 
CJ AOYANCI 

(1) (1) 

,........ .. ........., --.-··_.., .............. it_. ... ~ ... ,.,.... •. 

(1) (1) .. (l) 
IDtfWI (Ifill..,. CMI/JIIfll Off~,., I (T,,,, 

ACCOUNTING CLAUifiCA TICN 

(1) 

CHICIC NUMIEI ON ACCOUNT Of U.S. TIEA~UIY CHICI NUMIII OH '·'•- e/ •••• ... (l) (l) (1) (1) • 
~ CA5H DATI '•'f£ • 

Is (1) (l) (1) 
'V.'lwtl ... , ... • f-p C'U~~- _,. -of C'-) 'II 
1 If 11w ebtht)· 10 ~o(y tftll eulllomt 10 ...,o.,r err C'OIIIbtllftll 111 - prr..,.. """' Wll\alwrr 0111) ,. M\.'C'MIIf): (1) at-.,.• ,._ ~-• con'ocrr .. u "I"~ •• .-c ~tOni. o~ "" olf..:,., .,,, 
'""""• _..,." ,_.Pinl•rlw- ole COIIIpilll) 01 C0f11ftfll- rlw ... _ o( '"'~"'"""I rlw &:arftf'ell) TITLI 
or CDrfW'r•rr -· ft -11 .. rlw capec1t)' • •llcll lw "1"'- "'"" .,.,.., Few ,...,..,.~ "J<'IIn Onr Cart~1'811). prr 
Jofta S111nll. ~.,,.··."' "Tr __ ... aIM c.e ... ,. M ,. __ ...... 

0 U.S. GOVEaJUIEWT PIIINTlNC OrFICt : 1983 0 - li1-U6 (91)21 ____ __, 
NIVACY ACT ITATEMINt 



The ABC Company 
Anywhere, U. S. A. 01234 

Contract No. DE-AC04-88ALXXXXX 

Obligations: $XXX,XXX 

Period of Perfor•ance: 

Cost Categories 
(as applicable) 

Direct Labor 
Fringe Benefits @ % 
Overhead @ % 
Nonexpendable Items 
Materials ' Supplies 
Travel 
Subcontract 11 (Jones) 
Subcontract 12 (Smith) 
Other Direct Costs 
Adjustaents (Explain) 
G&A@% 

Subtotal 

Fee @ % 
Fee Vithheld 

Contra~tor's Jortion 
(if applicable) -

Governaent's Share 
(if applicable) 

Previous 
Payments 

Current 
Voucher. 

No. 

Voucher No. 
Date 

Cumulative 
Payments 

Current Contract Value: 

Cost 
Fee 
Total 

sx:xx,xxx 
x,xxx 

sxxx,xxx 

NOTE: A separate break-out shall be provided for each task if contract is a 
task. order type. 

CERTIFICATIONt I certify that this invoice is correct and in accordance vith 
the teras of the contract and that the costs included herein have been incurred, 
represent the payments made by the Contractor except as otherwise authorized in 
the pay .. nt• provisions of the contract, and properly reflect the vork 
performed. 

(Signature) (Title) 

(NOTE: Attach one copy of support documents as instructed in Attachment No. 3.) 

Attarhm~nt N~. 2 
rnnli.7'7t 
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" ·. 

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 aanage the program and to enable the 
Contracting Officer to approve payment in a timely aanner. The Support 
Docuaents should be presented in enou~h detail to •eet these objectives. 

Travel 

(1) a copy of the detailed travel expense report vithout copies of receipts, 
tickets, etc.; or · 

(2) a listing reflecting the name of the individual, destination, date of 
departure and return, purpose of trip,· and total travel costs incurred. 

Nonexpendable Eguipment 

(1) listing of nonexpendable equipment purchased to reflect name of vendor, 
description of item purchased, date purchased, cost and DOE property tag 
nu11ber; or 

(2) a copy of the invoice received from the vendor vith the DOE property tag 
nu11ber reflected. 

Direct Labor 

(1) listing by na~~e and hours charged to this contract during the billed 
period; or 

(2) listing by. labor cate1ory, i.e., Senior Research Scientist, CheMical 
Eniineer, .... Technki&Jl, prafuman and hours char1ed to this contract· during 
the billed period. 

Subcontracts 

(1) for fixed priced subcontracts, provide a copy of the paid voucher. 

(2) for cost reiaburse11ent subcontracts, provide detail consistent vith the 
prime contract requirements. 

C006721 
Attachment No. 
Page 1 of 1 
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Payment Information Data Form 
Treasury Fin~ncial Communications System 

Payments under Department of Energy (DOE) contracts may be made by use of 
electronic funds transfers. The information requested herein concerning your 
financial institution vill be used for that purpose. The information should be 
available through your co•pany's Treasurer or financial institution. 

If your financial institution has access to the Federal Reserve Communications 
Syste•, please do not complete items 10-13. If your financial institution does 
not have access to the Federal Reserve eo .. unications Syste•, please complete 
all iteas, except item 7. 

1. Naae of Contractor Company: 

2. Contractor Address: 

3. Contractor Contact Person: 

4. Contractor Contact Person Telephone Number: Area Code ( ) 

S. Name of Financial Institution: 

6. Address of Financial Institution: 

7. Financial Institution's nine-digit American Bankers Association (ABA) 
Identifyinc Nuaber for Routine Transfer of Funds: 
(Complete only if your Financial Institution has access to the Federal 
Reserve eo .. unications System.) 

8. Tel•1raphiC Abbrevia~i~n of Financial Institution: 

9. Account Number at your Financial Institution to be credited vith the funds: 

10. Name of Correspondent Financial Institution your Financial Institution 
receives electronic funds transfer messages through, if it does not have 
access to the Federal Reserve eo .. unications Syste•: 

11. Address of Correspondent Financial Institutionr 

12. Correspondent Financial Institution's nine-di1it ABA Identifyinc Number for 
Routin1 Transfer of Funds: · 

13. Telegraphic Abbreviation of Correspondent Financial Institution: 

14. Signature and Title of Authorizing Company Official: 

Signature Title Date 

Comments: 

Attachment No. 4 
C006721 Dawa 1 ~' 1 



WAGE DETERMINATION 

U. S. DEPARTMENT OF LABOR 

86-0105 (Revision No. 16) 
86-0108 (Revision No. 12) 
86-0116 (Revision No. 13) 

ATTACHMENT I 



U.S. DEPARTMENT OF LABOR 
IPLOYMEN'l' STANDARDS ADMINISTRA'liON 

WAGE AND HOUR DIVISION 
WASHINGTON, D.C. 20210 

tGISTER OP WAGB DETERMINATIONS UHDBR I UK:ALITY 
THE SERVICE CONTRACT A~ 

r direction ot ~a Secretar,r of Labor 
~/) -

Division of 

Page 1 or 5 

Statea Mev Mex1co 

Area: NH COUNTIIS:--BERNALILLO,- CATRON 
CIBOIA, COLFAX, DE BACA, GUADAWPE, HARDING 
LOS ALAMOS 1 MCKINLEY 1 MORA, RIO ARRIBA 
SAN JUAN 1 SAN IIIGUBL, SANDOVAL, SAift'A FB 
SOCORRO, TAOS, 'l'ORRAHCB, VALBHCIA 

Lan L. Moss 
lrector Wage Deterainations Wage•Dateraliatlon No.a 86-0105 (Rev. 16) Datea 09/18/1991 

Class or service Bllploy-
Fringe Benefit Payaen· Mlnlaua 

Hourly 
Wage 

Welfare 
Health -,rvacatlon I Holiday I 

toaatic Data Processing occupations, Inforaation and 
ts Occupations, Library ancl Arcbiva Occupations, ancl 
chnical occupations: 

1. Coaputer Data Librarian 
Coaputer Operator I 2. 

3. ... 
5. 
6. 
7. 
8. 
9. 

LO. 
L1. 
12. 
13. 
14. 
15. 
16. 
n. 
18. 
19. 
20. 

Coaputer Operator II 
Coaputer Operator III 
Co•puter Operator IV 1/ 
Coaputer Progra .. er I. 1/ 
Coaputer Prograaaer II 1/ 
Coaputer Prograaaer III 1/ 
Coaputer Prograaaer IV 1/ 
Coaputer Systeaa Analyst I 
Coaputer Systeaa Analyst II 
Coaputar Systeas Analyst III 
Coaputar Systeas Analyst IV 
Key Entry Operator I 

1/ 
1/ 
1/ 

1/ 

Key Entry Operator II 
Peripheral Equipment Operator 
Exhibits Specialist I 
Exhihits Specialist II 
Exhibits Specialist III 
Illustrator I 

$ 8.82 
$ 7.69 
$ 9.86 
$ 12.61 
$ 13.41 
$ 10.10 
$ 12.12 
$ 15.18 
$ 18.36 
$ 13.26 
$ J.5.34 
$ 18.09 
$ 21.69 
$ 6.08 
$ 8.03 
$ 9.27 
$ 9.01 
$ 11.00 
$ 13.76 
$ 9.01 

.. 

• 

Other 

------

l : ' 

I ! 
I I . 

I 

I 

,/ 

,_i I 

• I 
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U.S. DEPARTMENT OF LABOR 
IPLOYMENT STANDARDS ADMINISTRATION 

WAGE AND HOUR DIVISION 
WASHINGTON, D.C. 20210 

Page 2 of 5 

State: Hew Mextco 

GISTER oF WAGE DETERMINATioNs UNDER IIDCALin 
THE SERVICE CONTRACT ACT 

Area: 101 COUNTIES: --BBRNALl:LLO~- CATROH 
CIBOLA, COLFAX, DB BACA, GUADAWPB, HARDING 
LOS ALAMOS, MCKINLEY 1 MORA, RIO ARRIBA 

direction of tile s~crebary of Labor 

an L. Moss 
rector 

Division of 
Wage Detarainations 

Class of service Baployeea 

• Illustrator II 
• Illustrator III 
• Photographer I 
• Photographer II 
• Photographer III 
• Librarian 

Library Technician 
• Technical Inforaation 

Specialist I 
• Technical Inforaation 

Specialist II 
• Technical Inforaation 

Specialist III 
• Laboratory Tester 

Technical Writer 
• Drafter I 

Drafter II 
• Drafter III 
• Drafter JV 

Drafter V 
. Technician I 

Technician II 
Tcchnicidn Ill 
lnutructor 

5/ 
5/ 
5/ 

SAN JUAN, SAN MIGUEL, SANDOVAL, SAHTA PB 
SOCORRO, 'l'AOS, TORRANCB, VALENCIA 

wage Deterain~tlon~No--;-:-a6--.;-oTo5(aav. 16) Date: 09/18/1991 . 
I I -- I Fringe Benefit Payaenta M1n1•ua 

Hourly· 
1-Health ' Wage 

Welfare 
I I 

[v.cauonrHollilay I otlier 

$ 11.00 
$ 13.76 
$ 9.01 
$ 11.00 
$ 13.76 
$ 12.78 
$ 8.34 
$ 9.01 

$ 11.00 

$ 13.76 

$ 9.99 
$ 10.58 
$ 6.16 
$ 8.10 
$ 9.01 
$ 11.00 
$ 13.70 
$ 9.91 
$ 11.63 
$ 13.36 
$ 11.18 

I 
' 

I 
• ! 

. 
' 'I 
I 



U.S. DEPARTMEH'l' OP LABOR 
4PLOYMENT STANDARDS ADMINISTRA~ION 

WAGE AND HOUR DIVISION 
WASHINGTON, D.C. 20210 

EGISTER OF WAGE DETERMINATIONS UNDER 
THE SERVICE CONTRACT ACI' 

'i direct~on of ~ PJ~s:retaxy of Labor 

lan L. Moss 
'irector 

Division of 
Wage De~cainationa 

Class of service Baploy ... 

LOCALITY 

' 

Page 3 of !S 

statea-Nav-118x1co 

Area: NII-CObNTIES:-BERNALILLO, -CATRON 
CIBOLA, COLFAX, DB BACA, GUADAUJPB, HARDING 
LOS ALAMOS, MCKINLEY, MORA, RIO ARRIBA 
SAN JUAN, SAM MIGUEL, SANDOVAL, &AliTA R 
SOCORRO, 'lAOS, TORRAHCB1 VALBHCIA 

Wage-oeteralnat~on·No.a 86-0105 (Rev. 16) Datil 09/18/1991 

111n~ua 
Hourly 

Welfare 

Fr 

Wage 1 Health ' I Vacation I Holiday I other 

------------------------------------· ·--------------------------------------~--

~ringe-benefits applicable to all classes of service e.ployee• 
!ngaged in contract perforaanaea 2/ 3/ 4/ 

l/ Does not apply to eaployees eaployed in a bona fide executive, adainistratlve, or professional 
spacity as defined and delineated ln 29 era 541. (See 29 CFR 4.156) · 

2/ HEALTH ' IIBLPARB: $.74 an bour or $~9.60 a week or $128.26 • aontb. 

3/ VACA'l'IONI 2· weeks paid vacation after 1 year of service vitb a contractor or successor1 3 weeks 
fter 10 years 1 4 weeks after 15 years. Length of service includes tbe vbole apan of continuous 
ervice vitb the present (successor) contractor, wherever -ployed, and vit:b predeceasor 
:ontractors in tbe perforaance of slailar work at the s ... Federal facility. (Reg. 4.173) 

4/ HOLIDAYS: 10 paid holidays per year: Mev Year's Day, Martin Luther King Jr.'s Birthday, 
lashington's Birthday, Meaorial Day, Independence Day, Labor Day, Coluabua Day, Veterans' Day, 
i'hanksgiving Day, and Christaas Day. (A contractor aay substitute for any of the naaed holidays 
lnother day off with pay in accordance with a plan co .. unioated to the aaployeea involved.) . 

5/ The Technician classification includes all of the followings Electronics, Blectroaecbanical, 
~nvironmental, Instruaentation, Matheaatical, Mechanical, and Photo-optics 

• 
I I 
I ~ 
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B DETERMINATION 86-0105 (Rev. 16) DATE 09/18/1991 Page 4 of 5 

: The contracting officer shall require that any class of service eaployee wbicb is not liated 
ln and which is to be eaployed under the contract (i.e., the work to be perforaed ia·not 
oraed by any classification listed in the wage deteraination), be classified by the contractor 
a to provide·a reasonable relationship (i.e., appropriate level of skill aoaparison) between 
, unlisted claasificationa and tbe classifications listed in the wage deteraination. Sucb 
'oraed classes of eaployeea llball be paid the aonetary wages and furnished the fringe benefits 
~re deterained. such conforaing procedures sball be initiated by tbe contractor prior to tbe 
~oraance of contract work by aucb unlisted class(es) of eaployees. A written report of tbe 
1os~d conforaing action, including inforaation regarding the agreeaent or disagreeaent of the 
•or1zed representative of the eaployees involved or, where there is no authorized · 
~esentative, the eaployees tbeaaelves, &ball be subaitted by tbe contractor to the contracting 
,cer no later than 30 days after sucb unlisted class(es) of eaployees perforas any contract 
~. Tbe contracting officer sball review the proposed action and proaptly subait a report of the 
~on, together with the agency&' recoaaendation and all pertinent inforaation including the 
Ltion of the contractor and the eaployees, to tbe Wage and Hour Division, Baployaent Standards 
lnistration, u.s. Departaent of Labor, for review. (See section 4.6 (b)(2) of Regulations 29 
4) 

FORM ALLOWANCE: If eaployees are required to wear uniforaa in the pertoraance of this contract 
ther by the teras of tbe Governaent contract, by the eaployer, by the state or local law, etc.), 
cost of furnishing aucb uniforaa and aaintaining (by laundering or dry cleaning) sucb uniforas 

an expense that aay not be borne by an eaployee where sucb coat reduces the hourly rate below 
t required by the wage deteraination. ~e Dapartaent of Labor will accept payaent in accordance 
~ the following sta~arda aa coap~iance: · . . . . 

contractor or aubcontactor is required to furnish all eaployeea with an adequate nuaber of 
.foras without cost or to reiaburae eaployees for the actual cost of the uniforaa. Jn addition, 
1re unifora cleaning and aaintenance is aade the responsibility of the eaployee, · 
. contractors and subcontractors subject to this wage deteraination sball (in the absence of a 
•a fide collective bargaining agreeaent providing for a different aaount, or the furnishing of 
atrary affiraative proof as to the actual cost), reiaburae all eaployees for aucb cleaning and 
lntenance at a rate of $3.80 a week (or 76 cents a day)l and effective April 1, 1991, the note 
•11 be $4.25 per week (or $.85 cents per day). However, in those instances where the uniforaa 
~nished are made of •wash and wear• aateriala, aay be routinely washed and dried with other 
rnonal garments, and do not require any special treataent such as dry cleaning, daily washing, or 
nmercial laundering in order to aeet the cleanliness or appearance standards set by the teras ot 
~ Government contract, by the contractor, by law, or by the nature of the work, there is no 
~uirement th~t eaployees be reiaburaed for unifora aaintenance coats. 

' •. 
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;E DETERMINATION 86-0105 (Rev. 16) DATB 09/18/1991 Page 5 of 5 

g: The duties of eap1oyees under job titles listed are those described in the Service contract 
Directory of occupations, Second Edition, July 19861 unless otherwise indicated. See 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 
HE SERVICE C 

ion of the 

Division of 

UNDER I LOCALITY 

bar 

Page 1 of 5 

state: New Mex~co 

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 Determinations Wage Determination No.: 86-0108 (Rev. 12) Date: 09/18/1991 

Class of Service Employees 
Mlnlmum 
Ho~rly 
Wage 

ldministrative 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. File Clerk II 
9. File Clerk III 

10. Audiovisual Services Clerk 
(Film/Tape Librarian) 

11. Inventory Clerk 
12. Mail Clerk 
13. Messenger 
14. Order Clerk I 
15. Order Clerk II 
lG. Payroll Clerk 
1'/. Production Control Clerk 
Ill. l<eccpt ion is t 
1 ., . !;che<Ju 1 e r, Maintenance 
;o. Secretary I 
l.l. Secreta~·· 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 

Health & 
Welfare 

Fringe Benefit Payments 

Vacation Holiday Other 



U.S. DEPARTMENT OF LABOR 
EMPLOYMENT STANDARDS ADMINISTRATION 

WAGE AND HOUR DIVISION 
WASHINGTON, D.C. 20210 

Page 2 of 5 
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Area: NM COUNTIES: BERNALILLO, CATRON 
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Alan L. Moss 
Director 

Division of 
Wage Determinations 

Class of Service Employees 

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 
10. Reservation Clerk 

W~ge Determination No.: 86-0108 (Rev. 12) Date: 09/18/1991 

Mln~mWil 
HOJ.lrly 
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 Payments 

other ==~~~~e' . r -vaCatl.Oilr-llOl::J ______ _ 
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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 

Wage Determinations Wage Determinat1on No.: 86-0108 (Rev. 12) Date: 09/18/1991 

Class of Service Employees 
Mln,.mum 
Hourly 
wage Health & 

Welfare 

Fringe benefits applicable to all classes of service employees 
engaged in contract performance: 1/ 

Fringe Benefit Payments 

Vacatlon Holiday Other 

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 
verage of $2.07 per hour computed on the basis of all hours worked by service employees 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 employed, and with predecessor 
ontractors in the performance of similar work at the same 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, Memorial Day, Independence Day, Labor Day, Columbus Day, Veterans' Day, 
hanksgiving Day, and Christmas Day. (A contractor may substitute for any of the named holidays 
nother day off with pay in accordance with a plan communicated to the employees involved.) 
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~OTE: The contracting officer shall require that any class of service employee which is not listed 
herein and which is to be employed under the contract (i.e., the work to be performed is not 
performed by any classification listed in the ·wage determination), be classified by the contractor 
so as to provide a reasonable relationship (i.e., appropriate level of skill comparison) between 
such unlisted classifications and the classifications listed in the wage determination. Such 
:onformed classes of employees shall be paid the monetary wages and furnished the fringe benefits 
iS are determined. Such conforming procedures shall be initiated by the contractor prior to the 
Jerformance of contract work by such unlisted class(es) of employees. A written report of the 
Jroposed conforming action, including inform~tion regarding the agreement or disagreement of the 
iUthorized representative of the employees involved or, where there is no authorized 
~epresentative, the employees themselves, shall be submitted by the contractor to the contracting 
>fficer no later than 30 days after such unlisted class(es) of employees performs any contract 
iork. The contracting officer shall review the proposed action and promptly submit a report of the 
lCtion, together with the agencys' recommendation and all pertinent information including the 
>osition of the contractor and the employees, to the Wage and Hour Division, Employment Standards 
\drninistration, u.s. Department of Labor, for review. (See section 4.6 (b)(2) of Regulations 29 
~FR 4) 

JNIFORM ALLOWANCE: If employees are required to wear uniforms in the performance of this contract 
:either by the terms of the Government contract, by the employer, by the state or local law, etc.), 
:he cost of furnishing such uniforms and maintaining (by laundering or dry cleaning) such uniforms 
.s an expense that may not be borne by an employee where such cost reduces the hourly rate below 
:hat required by the wage determination. The Department of Labor will accept payment in accordance 
1ith the following standards as compliance: 

'he contractor or subcontactor is required to furnish all employees with an adequate number of 
1niforms without cost or to reimburse employees for the actual cost of the uniforms. In addition, 
1here uniform cleaning and maintenance is made the responsibility of the employee, 
1ll contractors and subcontractors subject to this wage determination shall (in the absence of a 
•ona fide collective bargaining agreement providing for a different amount, or the furnishing of 
:ontrary affirmative proof as to the actual cost), reimburse all employees for such cleaning and 
1aintenance at a rate of $3.80 a week (or 76 cents a day); and effective April 1, 1991, the note 
~hall be $4.25 per week (or $.85 cents per day). However, in those instances where the uniforms 
urnished are made of "wash and wear" materials, may be routinely washed and dried with other 
·••rsonill garments, and do not require any special treatment such as dry cleaning, daily washing, or 
•.rt.t~~··r···i.tl Lwndcring in order to meet the cleanliness or appearance standards set by the terms of 
1,, ,,,,,_,,.,nnwnt contract, by the contractor, by law, or by the nature of the work, there is no 
, 'Jl''''·nwnt tt1.1t 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 NOT INCLUDED ~N THE SCA DIRECTORY OF OCCUPATIONS ****************** 

RESERVATION AGENT-IN-CHARGE 

Develops itineraries for worldwide travel regardless of complexity and, using an airline 
reservation computer system, arranges reservation and ticketing service to meet business 
requirements and schedules. Determines auth~rized and cost effective modes, carriers and routings 
and arranges rental car service. Is the working supervisor for a travel section consisting of two 
or more reservation clerks, or may be designated as a site supervisor at a small branch location. 

LEAD RESERVATION CLERK 

Develops more difficult and unique itineraries for worldwide travel and using an airline 
~eservation computer system, arranges reservation and ticketing service to meet business 
~equirements and schedules. Determines authorized and cost effective modes, carriers and routings 
and arranges rental car service. Acts as a "trouble shooter" for other reservation clerks and 
provides guidance and assistance with unusual or difficult routings. 

RESERVATION CLERK 

Develops relatively routine and less complicated itineraries for worldwide travel and, using an 
airline reservation computer system, arranges business requirements and schedules. Determines 
authorized and cost effective modes, carriers and routings and arranges rental car service. 



U.S. ~~rARTMENT OF LABOR 
EMPLOYMENT STANDARDS ADMINISTRATION 

WAGE AND HOUR DIVISION 
WASHINGTON, D.C. 20210 

REGISTER OF WAGE DETERMINATIONS 
THE S VICE CONTRACT ACT 

By !f
1
rection lf.-.:he;secretary of 

(_t~t 1 ~ ~ 
.. -

Division of 

UNDER 

Labor 

Alan L. Moss 
Director Wage Determinations 

Class of Service Employees 

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: New Mexico 

Area: NM COUNTIES: BERNALILLO, CATRON 
CIBOLA, COLFAX, DE BACA, GUADALUPE, HARDING 
LOS ALAMOS, MORA, RIO ARRIBA, SAN JUAN 
SAN MIGUEL, SANDOVAL, SANTA FE 1 SOCORRO, TAOS 
TORRANCE, VALENCIA 

Wage Determfnaflon No.: 86-0116 (Rev. 13) Date: 09/18/1991 
' 

Minimum 
Hourly 
Wage 

$ 6.49 
$ 6.49 

$ 6.49 
$ 5.17 
$ 6.49 
$ 6.49 

Fringe Benefit Payments 

Heal ttl ']--vacation I Holiday I 
Welfare 

Other 

Fringe benefits applicable to all classes of service employees 
engaged in contract performance: 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 computed 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 
ttl·r 10 years; 4 weeks after 15 years. Length of service includes the whole span of continuous 
··rvice with the present (successor) contractor, wherever employed, and with predecessor 
•>ntr<lctors in the performance of similar work at the same Federal facility. (Reg. 4.173) 



U.S. DEPARTMENT OF LABOR 
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WASHINGTON, D.C. 20210 

~EGISTER OF WAGE DETERMINATIONS UNDER 
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~~~ the Secretary of Labor 

/ '._ '~ ~ 
\lan L. Moss Division of 
>irector Wage Determinations 

Class of Service Employees 

------·· 

Page 2 of 4 

State: New Mexico 

Area: NM COUNTIES: BERNALILLO, CATRON 
LOCALITY CIBOLA, COLFAX, DE BACA, GUADALUPE, HARDING 

·. LOS ALAMOS, MORA, RIO ARRIBA, SAN JUAN 
SAN MIGUEL, SANDOVAL, SANTA FE, SOCORRO, TAOS 
TORRANCE, VALENCIA 

'· 

Wage Determ~nat~on No.: 86-0116 (Rev. 13) Date: 09/18/1991 . 
M~n~mum Fr~nge Benef~t Payments 
Hourly 
Wage Health & Vacat~on Holiday other 

Welfare 

,; HOLIDAYS: 10 paid holidays per year: New Year's Day, Martin Luther King Jr.'s Birthday, 
tshington's Birthday, Memorial Day, Independence Day, Labor Day, Columbus Day, Veterans' Day, 
tanksgiving Day, and Christmas Day. (A contractor may substitute for any of the named holidays 
tother day off with pay in accordance with a plan communicated to the employees involved.) 
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)TE: The contracting officer shall require that any class of service employee which is not listed 
~rein and which is to be employed under the contract (i.e., the work to be performed is not 
~rformed by any classification listed in the wage determination), be classified by the contractor 
>as to provide a reasonable relationship (i.e., appropriate level of skill comparison) between 
1ch unlisted classifications and the classifications listed in the wage determination. such 
>nformed classes of employees shall be paid the monetary wages and furnished the fringe benefits 
; are determined. Such conforming procedures shall be initiated by the contractor prior to the 
!rformance of contract work by such unlisted class(es) of employees. A written report of the 
·oposed conforming action, including information regarding the agreement or disagreement of the 
tthorized representative of the employees involved or, where there is no authorized 
!presentative, the employees themselves, shal~ be submitted by the contractor to the contracting 
'ficer no later than 30 days after such unlisted class(es) of employees performs any contract 
trk. The contracting officer shall review the proposed action and promptly submit a report of the 
~tion, together with the agencys' recommendation and all pertinent information including the 
1sition of the contractor and the employees, to the Wage and Hour Division, Employment Standards 
!ministration, u.s. Department of Labor, for review. (See section 4.6 (b)(2) of Regulations 29 
'R 4) 

IFORM ALLOWANCE: If employees are required to wear uniforms in the performance of this contract 
ither by the terms of the Government contract, by the employer, by the state or local law, etc.), 
e cost of furnishing such uniforms and maintaining (by laundering or dry cleaning) such uniforms 

an expense that may not be borne by an employee where such cost reduces the hourly rate below 
at required by the wage determination. The Department of Labor will accept payment in accordance 
th the following standards as compliance: . · 

e contractor or subcontactor is required to furnish all employees with an adequate number of 
iforms without cost or to reimburse employees for the actual cost of the uniforms. In addition, 
ere uniform cleaning and maintenance is made the responsibility of the employee, 
1 contractors and subcontractors subject to this wage determination shall (in the absence of a 
na fide collective bargaining agreement providing for a different amount, or the furnishing of 
ntrary affirmative proof as to the actual cost), reimburse all employees for such cleaning and 
intenance at a rate of $3.80 a week (or 76 cents a day); and effective April 1, 1991, the note 
all be $4.25 per week (or $.85 cents per day). However, in those instances where the uniforms 
rnished are made of "wash and wear" materials, may be routinely washed and dried with other 
rsonal garments, and do not require any special treatment such as dry cleaning, daily washing, or 
mmercial laundering in order to meet the cleanliness or appearance standards set by the terms of 
r• covcr·nment contract, by the contractor, by law, or by the nature of the work, there is no 
qu1rement 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. 
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*** CONTRACT NOTIFICATIONS AND SUBMITTALS *** 

( FN-NOTSUB. WKl/LO'ruS ) 

---------------------------------------------------------------------------------------DESCRIP'l'IOlf DUE SCHEDULE I NO. OF COPIES 
---------------------------------------------------------------------------------------Confidentiality of 
Information Agreement 

Special Contract Upon request 1 copy 
Requirements (SCR) 
H.03 

Overtime Approval SCR H.14 As required, 
each occurrence 

1 copy 

· OVertime Use Report SCR H.14 Each occurrence, 
weekly 

1 copy 

Cost Voucher, Indirect 
Costs 

SCR H.16.(a) and Monthly 1 copy 
Contract Clause (CC) 
24 

Cost Voucher, Direct Costs SCR H.16.(d), cc 24 Monthly 1 copy 

Fire Department Hanagment SCR, H.18 
Team 

Certificate of cc 7.(b) 
Procurement Integrity 

Notification of Intent to cc 14(c) 
Subcontract with Debarred 
Party 

Organizational CC lS(b) and SCR, 
Conflict of Intere~ts H.21 

Release of Infor.ation SCR, H.22 

Automatic Data Proc. Eq. SCR, H. 23 

Acquisition of Real CC 27 
Property 

Subcontracting Plan cc 29 

Notice of Labor Disputes cc 34 and sow IX.A 

Equal Opportunity CC 37 
Pre-award Clearance 

30 days after award 1 copy 

Each modification 1 copy 

Each occurrence 1 copy 

Each occurrence 1 copy 

Each occurrence 1 copy 

Each occurrence 1 copy 

Each occurrence 1 copy 

As requested 1 copy 

Each potential 1 cs~y 
labor dispute 

Each Subcontract 
over $1M 1 c:;:·,. 



"** CONTRACT NOTIFICATIONS AND SUBMITTALS *** 

(FN-NOTSUB.WKl/LOTUS) 

DESCRIPTION 

Employment Report, 
Vietnam Era Veterans 

Paperwork Reduction Act 

Notice of Patent or 
Copyright Infringement 

Insurance-Liability to 
Third Parties 

Notice of Suit or Claim 
That Could be a Cost 
to Contract 

Limitation of Funds 

Disputes 

Key Personnel 

Continuity of 
Operations Plan 

Notice of Intent to 
Disallow Costs 

Changes-Cost­
Reimbursement 

Subcontracts 

Property Management 
Program Plan 

Nuclear Hazards Claim 

Safety and Health 

REFERENCE 

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 

DUE SCHEDULE I NO. OF COPIES 

March 31 each year 1 copy 
Form 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 

Each change of 1 copy 
personnel 

60 days after 5 copies draft, 
award of contract and final 

60 days or less 1 copy 
after notice to 
not allow costs 

30 days after 1 copy 
receipt of order 

Each occurrence, 1 copy of all 
as required documents 

180 days after 
award of contract 

Each occurrence 

30 days after 

3 COpleS dy <=t, 
1 copy f H. 

1 copy 

1 COf:''r' draft 



*** CONTRACT NOTIFICATIONS AND SUBMITTALS *** 

( FH-NOTSUB. WK1/LO'l'US) 
---------------------------------------------------------------------------------------DESCRIPTION REFERENCE DUE SOIEDULE I NO. OF COPIES 
---------------------------------------------------------------------------------------Management Program award of contract 1 copy final 

Workplace Substance cc 85 30 days after 3 copies draft 
Abuse Prograll award of contract 1 copy final 

Personnel and Equipment Statement of Work, 30 days after 3 copies draft 
Response Procedures (SOW) I.B.3 award of contract 1 copy final 

EMT-I Implementation Plan SOW I.C.3 30 days after 3 copies draft 
award of contract 1 copy final 

Rescue Setvices SOW, I.C.S 90 days after award 3 copies draft 
Operating Procedures of contract. 1 copy final 

Communications and SOW I.D.4 Continuing 3 copies draft 
Dispatch Plan 1 copy final 

Communications and SOW I.D.l 120 days after 3 copies draft 
Dispatch Procedures award of contract 1 copy of final 

Contractor's Organi- SOW II.B and C At award and 3 copies draft 
zation Structure Chart each change and final 

FTE Levels Overstaffing SOW II.D Each occurrence 1 copy 

Fire Department Organi- SOW II.B Prior to contract 3 copies draft 
zation Chart/Narrative award and as and final 

requested by c.o. 

Annual Fire Depart.Mnt SOW III.A Sept. 30th of each 1 copy 
Budget year and updates 

as requested 

Budget Overruns SOW III.A.2 Each occurrence 1 copy 

Cost Management Systea SOW III.B.l 180 days after 3 copies draft 
award of contract and f1nal 

Monthly Cost Reports SOW III.B.3 30 calendar days 1 copy 
after end of month 

Personnel Management Plan sow rv. 60 days after 3 cop1es draft 
award of contract and : 1nal 

Security Plan sow v. 30 days after 3 co;:1es draft 



*** CONTRACT NOTIFICATIONS AND SUBHI'l"l'ALS *** 

(FN-NOTSUB.WKl/LOTUS) 
---------------------------------------------------------------------------------------

DESCRIPTION REFERENCE I DUE SCHEDULE I NO. OF COPIES 
---------------------------------------------------------------------- ----------------

Appointment of Training 
Officer 

Fire Department 
Training Program 

Incident Command System 
Procedures 

Occurrence Reporting 
Procedures 

Occurrence Reports 

Continuity of Operations 
Contingency Plan 

Work Stoppage Notice 

Pre-Fire Planning Program 

Pre-Fire Plans of 
Facilities 

Intent to Enter into 
Mutual-Aid Agreements 

Mutual-Aid Agreements 

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 X.E 

SOW X.D 

SOW XI.C 

SOW XI.D 

SOW XII.A 

SOW XII.A.3 

SOW XIII 

1 award of contract and final 

At time of award 

60 days after 
award of contract 

60 days after 
award of contract 

30 days after 
award of contract 

Each incident within 
two hours telephone, 
24 hr., 10 day and 
final reports 

90 days after 
award of contract 

Each occurrence 

30 days after 
award of contract 

At time of award 
and continuing 

Each occurrence 

Each occurrence 

Reports to be 
delivered within 30 
days of completions 
of the tests 

45 days after 
award of contract 

As completed 

1 copy 

3 copies draft 
1 copy final 

3 copies draft 
1 copy final 

3 copies draft 
1 copy final 

Telephone 
ORPS electror· 
system. 

1 copy 

3 copies draft 
and f1nal 

3 cop1es 

1 copy 

3 cop1es draft 
and f1nal 

Copies of data 
to be provided 
as requested 

3 cop1es draft 
and f.1nal 

3 cop~~s dral._ 
and f :~al. One 
COP'r' _:; ?C d1sk 
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APPENDIX G 

Memorandum of Understanding Between the U.S. Department of Energy 
Los Alamos Area Office and the Incorporated County of Los Alamos, New Mexico 

Concerning Mutual Aid and Emergency Response 



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 t~e 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 



'7. This MOtJ shall not be used to obligate or commit funds or as 
th~ baaiA for the cransfer of funds. 

8. subject :o the Freedom of Information Act (5 U.S.C. 5520)
1 

decisions on disclosure of information to the public 
regarding this MOU shall be made by DOE following 
consultation with the County-desiqnaced 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 mutual written agreement of DOE and the County or by 
either party upon 30-day written notice to the other party. 

he DOE by the : 

ager, Los Alamos Area Office Dat~f4/t1 

the: 

Administrator 

to form: 

Date 

LAAMPc) : 2 TR - o o 6 3 
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Memorandum of Understanding Between the U.S. Department of Energy 
and the Los Alamos Medical Center Concerning Mutual Assistance 

and Emergency Support 
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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. :!:NTRODU~TION 

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 circumstance is 
hereinafter referred to as an "incident." 

c. Authority 

(1) DOE Order 5500.3A, dated April 30, 1991, 11 Planning 
and Prepardness for Operational Emergencies, 11 paragraph 
11. c. (7) (c)/page 12, requires "documented 
arrangements with onsite and offsite medical facilities 
to accept and treat contaminated, injured personnel." 
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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 . 

.L_ 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, 
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plastic floor covering, tape, coveralls, 
respirators and other supplies and equipme~~ 
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; 

lll 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. 
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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 resule 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 
Hospital 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. 
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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 administer 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 -~o 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 



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~ zt,- 9'/ 
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