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1.0 INTRODUCTION 
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This closure plan is submitted to the New Mexico Environment Department (NMED) to meet the 
requirements of the New Mexico Hazardous Waste Regulations (20 NMAC 4.1) and the Resource 
Conservation and Recovery Act (RCRA). This closure plan addresses only the clean closure of 
the Material Disposal Area (MDA)-P at Technical Area (TA)-16 at the Los Alamos National 
Laboratory (Laboratory). The Laboratory is owned by the U.S. Department of Energy (DOE) and 
is operated by the University of California. The MDA-P has been referred to as a landfill in 
previous reports, but will be referred to as a waste pile for this closure as described in 
Section 1 .1 .1 . 

This closure plan r-:JVides a description of the MDA-P waste pile and the actions that will be 
implemented during closure. The waste pile will undergo clean closure by removal of the waste 
and excavation of any contaminated subsoils. After the waste pile has been removed, the 
remaining soil and tuff may be left in place if contamination is below acceptable levels as defined 
in Chapter 6.0 of this plan. If remaining contamination is above acceptable levels, an amendment 
to this closure plan will be submitted to NMED. This closure plan addresses the removal or 
decontamination of RCRA-regulated waste. Radioactive waste and mixed waste are not 
anticipated to be present in this waste pile. 

Chapter 1.0 of this plan provides an introduction and outlines the clean closure strategy. 
Chapter 2.0 provides descriptive information on TA-16 and on the design and operation of the 
waste pile. Chapter 3.0 summarizes existing information concerning the chemical and physical 
characteristics of the material in the waste pile. Chapter 4.0 provides a plan for sampling and 
analysis during the closure as well as for sampling and analysis to confirm clean closure. 
Chapter 5.0 discusses the status of the groundwater monitoring for the site. Chapter 6.0 
provides a detailed description of closure activities and the decision process that will be used 
to demonstrate that clean closure requirements have been met. Chapter 7.0 describes the 
reports that will be prepared to document the clean closure. Chapter 8.0 lists the references 
used for preparation of this document. 

Appendix A describes the derivation of the screening action levels (SALs). Appendix 8 describes 
the methodology used to develop site-specific Preliminary Remediation Goals (PRGs) in 

S95021a.MDP 1-1 
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accordance with EPA guidance (EPA 1991 a). Appendix C contains photographs of the waste 

pile and run-on control trench. Appendix D describes vadose-zone observations from 1988 at 

MDA-P. Appendix E provides historical records associated with TA-16 and MDA-P. Appendix 

F describes the composition of explosives produced at the Laboratory. Appendix G describes 

sampling procedures for MDA-P closure. Appendix H presents an evaluation of the 20 NMAC 

4.1 Section 261, Appendix VIII (Appendix VIII) hazardous constituents for selection of analytical 

methods. Appendix I provides site-specific standard operating procedures. Appendix J 

describes the site geology and hydrology of TA-16, Area P. 

Compliance with specific regulatory requirements for closure are addressed in Chapter 6.0. The 

20 NMAC 4.1 have incorporated, with a few minor exceptions, the Code of Federal Regulations 

(CFR) Title 40, Parts 260 to 266 and 268 to 270 through July 1, 1993. Most regulatory citations 

in this closure will, therefore, be referenced to 20 NMAC 4.1. Table 1-1 lists the regulations 

applicable for closure of waste piles and identifies which sections of Chapter 6.0 address 

compliance with these regulations. 

1.1 Closure Strategy 

In the past, the disposal site at Area P was referred to as a landfill. However, RCRA regulations 

do not explicitly provide a clean-closure option for landfills. The U.S. Environmental Protection 

Agency (EPA) has addressed this problem by issuing guidance that allows a landfill, if clean 

closed under 40 CFR 265 standards, to make an equivalency demonstration under 40 CFR 

Section 270.1 (c) (5),(6), by redefining the landfill as a waste pile \Lowrance 1989). Therefore, to 

clean close this unit and make an equivalency demonstration as described above, the Laboratory 

is referring to the MDA-P landfill as the MDA-P waste pile. 

1.1.1 Waste Pile Boundaries and Nearby Potential Contaminated Sites 

In order to clean-close the MDA-P waste pile, a boundary must be established to differentiate 

between the waste pile and three adjacent potentially contaminated areas. The approximate 

location of the proposed waste pile project boundary is shown in Figure 1-1 (see map in pocket 

at the end of this chapter). The waste pile project boundary was selected to include the area that 

could be contaminated 

S95021a.MDP 1-2 



Table 1-1. 

Material Disposal Area P Closure Plan 
Revision 0, February 1995 

Applicable Closure Regulations and Associated Closure Plan Sections 

20 NMAC 4.1 Regulation Closure Plan Section 

264.258(a) 6.1.1.2 

264.258(b) 6.2.1' 6.4 

265.111 6.1.1.1 

265.112(b) 6.1.1.3 

265.112(b )(1) 6.2.1 

265.112(b) (2) 6.2.1 ' 6.2.2 

265.112(b)(3) 6.2.3, 6.2.4, 6.2.5, 6.2.6, 6.3.2. 

265.112(b)(4) 6.2.4, 6.2.5, 6.2.6, 6.3.1' 6.3.3, 6.3.4 

265.112(b)(5) 6.2.7 

265.112(b)(6) 6.2.8 

265.112(c) 6.1.1.4 

265.112(d) 6.1.1.5 

265.112(e) 6.1.1.6 

265.113(a) 6.1.2.1 

265.113(b) 6.1.2.1 

265.113(c) 6.1 .2.2 

265.114 6.1.3, 6.2.5, 6.2.6, 6.3.1' 6.3.2, 6.3.3, 

265.115 6.1.4 

265.116 6.1 .5 

265.117 - 265.120 6.4 

265.142 6.1.6 

265.143 6.1.7 

265.144 - 265.145 6.4 

265.147 6.1.8, 6.4 

270.1 (c)(5) 6.1 
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primarily by the MDA-P waste pile. Contamination within the waste pile project boundary will be 

addressed during this closure. Any debris that has moved outside the waste pile project 

boundary will be removed during closure. 

Contamination within other potentially contaminated areas beyond this boundary will be 

addressed by the RCRA Facility Investigation (RFI) for Operable Unit (OU) 1082 (LANL 1993). 

Two of the adjacent potentially contaminated areas beyond the waste pile boundary include the 

burn pads located at the top of the mesa to the south of the waste pile and the area affected by 

the drainage from the burn pads located to the southwest and west of the waste pile. The burn 

pads are RCRA-regulated interim status units. These potentially contaminated areas are labeled 

as 16-016(b) and 161-01 O(c), and the estimated boundaries are depicted on Figure 1-1. These 

areas are potentially contaminated with constituents similar to those in the waste pile. These 

areas will be investigated during Phase 1 of the RFI for OU 1 082, which is scheduled to begin 

during the spring of 1995. 

The third potentially contaminated area is the stream at the bottom of the Canon de Valle, 

located north of the waste pile. The stream is contaminated with constituents similar to those 

potentially present in the waste pile (see Section 3.1 ). However, several other known sources 

of potential contamination are located upstream of the waste pile. These sources include the 

drainage from the burn pads, located approximately 60 ft upstream and the effluent from a 

National Pollutant Discharge Elimination System (NPDES)-permitted outfall from Building 260, 

located approximately 1 ,700ft upstream of the waste pile. The outfall is currently being 

monitored as required by the NPDES permit but not all of the potential contaminants identified 

in the RFI Work Plan are included in that monitoring. Another source is the MDA-R, a material 

disposal area that includes a World War II S-Site burning ground and its waste disposal area; this 

area is located approximately 1 ,900ft upstream of the waste pile. One or more of these sources 

has produced elevated concentrations of several potential contaminants in the stream and 

associated sediments. Because the stream continues to receive contaminants (e.g., barium) from 

these upstream sources, cleaning up the stream to the clean-closure performance goals would 

not be possible. 
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The RFI for 1 082 will address contamination in the stream located at the bottom of Canon de 

Valle within OU 1 082. All of the contaminants in this section of the canyon are likely to have 

been derived from TA-16 programmatic activities. In addition, the principal contaminants (HE and 

barium) in Canon de Valle are the principal contaminants for upstream potentially contaminated 

areas in OU 1 082. The Laboratory has not set the date for beginning the OU 1 082 Phase 1 

investigation for Canon de Valle. 

The Laboratory will ensure that the RFI will investigate the adjacent potentially contaminated 

areas up to the boundary of the MOA-P waste pile. In addition, the Laboratory will ensure that 

the contaminants identified for the adjacent potentially contaminated areas will include all the 

contaminants detected during the closure of the MOA-P waste pile. 

The MDA-P boundary to the south of the MOA-P waste pile was selected to parallel (but not 

include) the surface run-on control trench located upgradient of the waste pile. The western 

boundary was selected to coincide with a small ridge that divides the drainage from the burn 

pads and drainage from the waste pile. The northern boundary was selected to coincide with 

the approximate elevation of the 1 00-year flood-plain of the Canon de Valle stream. However, 

the northwest corner of the waste pile project boundary is below the 1 00-year flood-plain 

boundary. The eastern boundary was selected to include the last drainage channel to the east 

that could possibly include contamination from the waste pile. The eastern boundary was 

selected to include the eastern and western sides of this natural drainage divide. Markers will 

be used to permanently identify the surveyed boundary of the MDA-P waste pile. 

1 .1.2 Contingent Approach 

This closure plan describes the removal of the waste pile and waste residues. Phase 1 sampling 

will be conducted during removal of the waste pile to characterize the waste for disposal. After 

the waste pile is removed, Phase 2 sampling will be conducted to determine if the remain1ng 

contamination, if any, is below acceptable levels. Soil or tuff below the waste pile may be left in 

place if NMED grants approval and if any of the following conditions are met: 
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• The 20 NMAC 4.1, Part 261, Appendix VIII hazardous constituents are present at 

concentrations less than the background upper tolerance levels (UTL) (see 

Section 4.1 .1 ) . or 

• All Appendix VIII hazardous constituents in the soil or tuff are less than SALs (see 

Appendix A), or 

• The sum of the SAL comparison ratios for multiple Appendix VIII constituents is 

less than a target value of 1 (see Section 6.1.1.2). 

If all Appendix VIII constituent concentrations are below these levels, then the clean closure will 

be achieved. 

If the remaining Appendix VIII constituent concentrations equal or exceed these levels, risk-based 

preliminary remedial goals (PRGs) will be developed as described in Appendix B. The soil or tuff 

may be left in place as described in Section 6.1.1.2 if NMED grants approval, and risk-based PRG 

levels are not exceeded. If risk-based PRG levels are exceeded, a risk assessment may be 

conducted in accordance with EPA guidance (EPA 1989, EPA 1991 b, and EPA 1992a). See 

Figure 1-2. 

If additional waste must be removed, an amendment to the closure plan will be prepared for 

removal of additional wastes to reduce risk to target levels based on an industrial exposure 

setting. The amendment will include a Phase 3 sampling plan (if additional sampling is necessary 

to better define the areas that require removal for clean closure). It will also include a Phase 4 

confirmatory sampling and analysis plan to demonstrate that the clean-closure performance 

standard has been met. If Phase 3 sampling is necessary, the Phase 4 sampling plan will be 

submitted after .~1e Phase 3 sampling results have been reviewed. NMED must approve this 

amendment and these sampling plans before they are implemented. 
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1 .1.3 Technical Approach 
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To achieve closure. the entire waste pile, including hazardous and nonhazardous waste and so1l. 

will be removed. Approximately 30,000 cubic yards (yd3
) of debris will be excavated. The 

primary decontamination technique will be steam cleaning. The waste contained within the pile 

is very heterogeneous; most of it appears to be structural steel and miscellaneous debris. which 

cannot be easily sampled or characterized because of the impracticality of drilling through the 

material and the physical size of the material. Chapter 3.0 of this plan describes what is known 

about the waste pile, both from process knowledge and from the limited number of samples that 

have been taken to characterize the waste pile. 

During closure, the waste will be characterized during excavation as sections of the pile are 

removed. For safety reasons, the debris will be decontaminated using steam and hot water to 

remove potential high explosives (HE) contamination. If the HE materials cannot be effectively 

removed from the debris, the debris will be flashed at the TA-16 open burn pad. If a significant 

amount of debris is generated beyond the estimates of this plan, alternate waste treatment 

methods will be explored. After decontamination and/or flashing, most of the debris is expected 

to be designated as nonhazardous. 

The final rinsate from the debris will be sampled to demonstrate that any debris waste 

characteristics have been removed. If Appendix VIII hazardous constituents are not detected in 

the final rinsate samples, then the debris will be sent to a RCRA Subtitle D facility. 

Soil, decontamination wastes (i.e., liquids and sludges), or free liquids (i.e., those liquids found 

in pockets or containers within the waste pile) that contain HE materials or exceed the regulatory 

levels for toxicity characteristic (TC) metals (e.g., barium, chromium, lead) may be treated onsite 

or offsite at a permitted facility. On-site treatment of this waste may include stabilization on a 

batch basis for metals, such as barium, chromium, or lead. The batches of material will be 

approximately 100 yd3. Treatment that may be conducted onsite will occur inside tanks meeting 

the requirements of 20 NMAC 4.1 , Sections 264.192 through 264.199. This treatment will occur 

895021 a. MOP 1-8 



Material Disposal Area P Closure Plan 
Revision 0, February 1995 

in less than 90 days and is exempted from permit requirements as described in 20 NMAC 4.1. 

Section 262.34. 

The depth of waste contaminant migration into the upper vadose zone is unknown. After the 

waste materials are removed and decontaminated, the underlying soil will be over-excavated. 

Field screening instruments will be used to detect barium in conjunction with the over-excavation. 
Some areas will be excavated to different depths than others. The approximate depth of th1s 

over-excavation is expected to be two feet. After completion of the over-excavation the Phase 

2 sampling will be conducted. Based upon Phase 2 sampling, closure may be certified. or 

additional waste may be removed. If additional waste will be removed, an amendment to the 

closure plan will be submitted to NMED. 
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2.1 General Description 
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The Laboratory is located in Los Alamos County in north-central New Mexico, approximately 60 

miles (mi) north-northeast of Albuquerque and 25 mi northwest of Santa Fe (Figure 2-1). The 

Laboratory, which occupies an area of 43 mi2, and the associated residential areas of Los 

Alamos and White Rock are situated on the Pajarito Plateau. The communities closest to the 

Laboratory are Los Alamos, just north of the Laboratory, and White Rock, east-southeast of the 

Laboratory (see Figure 2-1 ). The total population of Los Alamos County is approximately 19,000 

(LANL 1993a}. 

The plateau consists of a series of fingerlike mesas separated by deep east-west-trending 

canyons; ephemeral streams lie at the bottoms of most of the canyons. The mesa tops range 

in elevation from approximately 7,800 ft at the flank of the Jemez Mountains (west of Los Alamos) 

to about 6,200 ft at their eastern termination above the Rio Grande Valley (LANL 1993a}. 

The Laboratory is divided into 51 TAs, 34 of which are developed (Figure 2-2}. The MDA-P waste 

pile is located at TA-16. The main activities at TA-16 are HE production and development. 

2.1.1 MDA - P Waste Pile 

This section provides a description of the MDA-P waste pile. This description addresses design 

and construction, operation and maintenance, and erosion controls. 

2.1.1.1 Design and Construction 

MDA-P operated from the early 1950s until1984 as a landfill for rubble and debris generated by 

the burning of HE, HE-contaminated equipment and material, barium nitrate sands, building 

materials, empty drums and bottles, and trash. These burning operations were conducted at 

burn pads adjacent to the waste pile. After burning material at the pad, the resulting debris 

would be pushed over the edge of the mesa. Gradually, this practice formed the existing waste 

pile. 
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The total surface area of MDA-P encompasses approximately 2 acres. The depth of the waste 

is approximately 12 to 14 ft. 

The waste pile was not constructed or filled in a manner consistent with current RCRA landfill 

design. There is no liner or leachate collection under the waste pile. The pile was formed by 

pushing flashed and burned debris over the mesa edge. Eventually, a 6-ft earth cover was 

placed over the waste pile, and a surface run-on control trench made of asphalt was constructed 

upgradient of the waste pile. Appendix C contains photographs of material visible within the 

waste pile. This material includes concrete sumps, glass, empty containers. and steel 

(LANL 1993a). 

2.1.1.2 Operation and Maintenance 

MDA-P was operated as a disposal site for rubble and debris from the 1950s to approximately 

1984. The majority of disposed materials consisted of residues and noncombustible debris 

resulting from burning HE, HE-contaminated equipment, building materials, empty drums and 

bottles, and trash. Before burning and disposal, HE-contaminated materials were disassembled 

and cleaned. The wastes and equipment were then taken to the sand-covered burn pads at TA-

16 and flashed with combustible materials needed to support destruction by fire. After the burn, 

the sand and burned wastes were removed and disposed of over the edge of the slope that 

forms the south wall of Canon de Valle. 

The disposal site operation began at the western portion of the canyon rim, gradually 

progressing toward the east along the narrow mesa and forming two distinct waste lobes. The 

western area of the disposal site has been leveled and covered with crushed tuff and sandy clay 

soils from the surrounding area. However, wastes such as demolition rubble and pipe remain 

visible on parts of the north-slope face. The eastern area was covered with soil as waste 

deposition proceeded; however, some wastes remain exposed (LANL 1993a). 

2.1.1.3 Erosion Controls and Storm-Water Controls 

A surface run-on control trench was installed in 1994 as a mechanism for erosion control (Figure 

2-3). This trench redirects rainwater and snowmelt around the waste pile. This trench also 
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serves to limit infiltration of water into the waste pile, allowing the waste to dry and limiting any 

potential migration. Over time, the slope has started to support native vegetation and small trees. 

These also serve as erosion control mechanisms. 

The MDA-P Closure Project Manager will revise the TA-16 Storm Water Pollution Prevention Plan 

for closure activities at MDA-P. Responsibility for ensuring compliance with this revised plan rests 

with the Project Manager. Existing storm-water sampling will be continued during closure 

activities. Additional erosion control mechanisms will be installed during closure as discussed 

in Section 6.2.6. 

2.1.2 Topographic Maps 

A topographic map depicting the approximate boundaries of the waste pile is shown in Figure 

2-4 (see pocket). Contour lines on this figure are at 2-ft intervals. 

2.1 .3 Land Use 

Most of Los Alamos County and adjoining portions of neighboring Sandoval, Rio Arriba, and 

Santa Fe counties are undeveloped. The only significant developments in Los Alamos County 

are the Laboratory facilities and the associated residential communities. 

TA-16 continues to be an operating TA under the jurisdiction of Engineering Sciences and 

Application Division, although the Energetic Materials Division has operations in several buildings. 

Development and testing of explosive formulations, fabrication of explosive charges, and 

assembly of weapons test devices continues to the present. 

2.2 Environmental Setting 

The northwest corner of the MDA-P waste pile may be within the 1 00-year flood-plain boundary 

of the Canon de Valle system. This waste pile is situated in the saddle of a short narrow mesa 

on the southern rim of Canon de Valle and extends to the streambed at the bottom of the canyon 

(LANL 1993a). 
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The Laboratory is on the east-central edge of the Jemez Mountains. The Jemez Mountains are 

formed by a complex pile of volcanic rocks along the northwest margin of the Rio Grande Rift. 

The immense volume of Pliocene and Quaternary extrusive rocks that represents the Jemez 

volcanic field covers an area of more than 30 mi east-to-west and 50 mi north-to-south, and is 

4,000 ft thick near the center (LANL 1993a). 

The only aquifer of the Pajarito Plateau capable of providing municipal and industrial water supply 

lies in rocks of the Santa Fe Group and Puye Formation. The potentiometric surface of the main 

aquifer at Area P is approximately 850ft below the surface of the mesa (LANL 1993a). 
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3.0 EXISTING WASTE CHARACTERIZATION INFORMATION 

The existing waste characterization information consists of previous chemical/physical analytical 

results and process knowledge derived from general information on waste-pile operations, S-Site 

operations, and information on explosives composition. 

3.1 Previous Chemical/Physical Analytical Results 

The MDA-P waste pile has been characterized during two major previous sampling efforts. The 

first sampling effort was conducted in 1988 and reported on in 1989 (Appendix D), the second 

in 1994 (Raw Sampling Data). 

During the 1988 sampling effort, 13 boreholes were drilled through the waste pile and into the 

underlying tuff. The locations of the samples are shown in Figure 3-1 . The following six 

boreholes were sampled for barium using the EPA extraction-procedure (EP) toxicity test: B-4, 

B-5, L-17, L-18, L-19, and L-20. The analytical results for barium are presented in Table 3-1. All 

of the elevated concentrations of barium were from samples collected from the eastern portion 

of the waste pile. Samples from the western portion of the waste pile exhibited barium 

concentration levels below the detection limit of 5 mg/L. 

At borehole 8-4, the EP toxicity concentration for barium was 14.8 mg/L at a depth of 19 ft, and 

at borehole L-17, the barium concentration was 8.8 mg/L at a depth of 16 ft. This represents at 

least 6 ft of barium penetration into the tuff at both boreholes. Note that at these depths, the 

barium concentrations did not exceed the regulatory EP toxicity level of 1 00 mg/L. In borehole 

B-4, the barium concentrations exceeded the regulatory level to a depth of 16ft, which indicates 

that the upper 2ft of the tuff contained barium above the EP toxicity level. In borehole L-17, the 

barium concentrations exceeded the regulatory level to a depth of 1oft in the soil above the tuff. 

However, at this borehole it is possible that EP toxicity levels of barium were exceeded in the 

upper 1 ft of tuff because this interval was not sampled. 

Five boreholes were sampled for total HE using acetonitrile for extraction. In addition, the 

samples were analyzed for the following specific HE components: HMX 

( cyclotetramethylenetetranitramine), RDX ( cyclonitrite, cyclotrimethylenetrinitramine), TNT 
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(trinitrotoluene), and DNT (2-4 dinitrotoluene). Samples from boreholes B-2, B-4, L-17, L-18, and 

L-20 were collected in clay/sand/soils above the tuff. Elevated levels of total HE and specific HE 

components were found in samples collected from the eastern and western portions of the waste 

pile. RDX and TNT concentrations above SALs were found at depths ranging from 1 ft to 1 0 ft 

in boreholes B-4, L-17, and L-20. 

A second sampling effort to characterize the area near the waste pile was conducted in 1994 

(Raw Sampling Data). The locations of the samples are shown in Figure 3-1. The results of the 

soil samples are presented in Table 3-3. Note that some of the anlytical results are not available. 

Surface soil samples were collected within and along the margin of the waste pile (R-1 , R-2, R-3, 

R-4). Samples collected at locations R-1 and R-2 were collected from what appeared to be 

uncontaminated, undisturbed soil near the boundary of the waste pile. Samples collected at R-3 

and R-4 were collected from a shallow gully within and downgradient of the waste pile. 

The A-series samples were analyzed for total metals, HE, nitrates, gross alpha, gross beta, and 

gamma. HE and nitrates were detected in the A-series samples; gross alpha, gross beta, and 

gamma were not detected. Barium, copper, mercury, and zinc were present in the A-series 

samples above the Laboratory-wide background UTLs (see Table 3-3). Barium was present in 

the R-3 and R-4 samples at concentrations above the SAL for soils. The rest of the metal 

constituents were within the range of the Laboratory-wide background UTLs. 

Surface soil samples were collected at three background locations (BKG-1 , BKG-2, BKG-3), which 

were located away from the waste pile in areas that were believed to be representative of 

background. After further examination, soil from sample location BKG-1 appears to be 

representative of background, but sample locations BKG-2 and BKG-3 are located downwind 

from the burning grounds and may not be representative of true background. 

The BKG-series samples were analyzed for semivolatile organic compounds (SVOC), total metals, 

HE, nitrates, gross alpha, gross beta, and gamma. Nitrates were detected in the BKG-series 

samples. However, SVOCs, gross alpha, gross beta, and gamma were not detected. All metal 

constituents were within the range of the Laboratory-wide background UTLs. 
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Depth (ft) 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

B-4 

686.5 

4169.7 

11300 

1839.5 

Table 3-1 
MDA-P Borehole Sampling 1988 

Barium Concentrations (Mclin 1989) 

B-5 

<5.0 

<5.0 

<5.0 

<5.0 

Borehole Number 

L-17 L-18 

2486.4 18114.4 

13206.9 

12.3 

16803.3 11 

7.5 

<5.0 

3014.8 <5.0 

2048.5 

<•··········· /. ..> ••.•••••• ::· • ..... /. •··. :•·•.....:i..J; 

Notes: (a) EP toxic concentrations reported in mg/L 
(b) Shaded area indicates tuff 
(c) Refer to Appendix D for further detail 
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L-19 L-20 

<5.0 <5.0 

<5.0 

<5.0 

<5.0 

<5.0 <5.0 
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Material Disposal Area P Borehole Sampling 1988 
Residual High Explosives Content 

Borehole Depth High Explosives 
Number (ft) (Total)* 

(soluble wt %) 

B-2 2 0.11 

8-2 2 0.12 

8-4 3 1.68 

8-4 3 1.24 

8-4 7 0.21 

8-4 7 0.18 

L-17 1 0.27 

L-17 1 0.27 

L-17 2 0.95 

L-17 2 1.00 

L-17 4 0.77 

L-17 4 0.78 

L-17 9 0.70 

L-17 9 0.83 

L-17 10 0.58 

L-17 10 0.53 

L-18 3 0.06 

L-18 3 0.08 

L-18 4 0.08 

L-18 4 0.04 

L-18 6 0.10 

L-18 6 0.07 

L-20 6 0.18 

L-20 6 0.05 

*Extracted with acetonitrile 

(a) Concentrations reported in ppm 
(b) Samples collected in clay/sand/soil 
(c) Refer to Appendix 8 for further detail 
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HMX 
(ppm) 

0 

0 

730 

1010 

585 

370 

1201 

1301 

2551 

2582 

821 

1099 

164 

146 

220 

270 

14 

0 

22 

22 

0 

5 

21 

0 

3-4 

RDX TNT DNT 
(ppm) {ppm) {ppm) 

0 0 0 

0 0 0 

343 7869 0 

292 7115 0 

13 26 0 

4 12 0 

32 0 0 

139 1 0 

2206 0 0 

2138 0 0 

4133 594 0 

4132 557 0 

1195 211 0 

983 406 0 

2639 1497 0 

2655 1275 0 

3 17 0 

0 54 0 

2 4 0 

1 0 0 

2 0 0 

0 7 0 

50 27 0 

0 0 0 
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Table 3-3 
Material Disposal Area P Sampling Results, April 1994 (1) 

SAL UTL Sample Location 
Constituent soil 

(mg/kg) 
soil 

R-1 R-2 R-3 R-4 BKG-1 BKG-2 BKG-3 

Ag 400 3.5 •••.•.. · 

AI n/a 58900 7800 6200 5400 8900 8000 8500 6900 

As n/a 11.6 3.5 2.4 1.9 3.8 3.1 3.3 2.9 

Ba 5600 1140 1100 630 7800 38000 110 410 940 

Be n/a 331 0.59 0.47 0.34 0.36 0.56 0.56 0.45 

Ca n/a 54400 5700 3200 1400 2200 2200 2300 1500 

Cd 
0.52 1.2 •• < c k .•.• ··•·•··· ···•···•···· .... ·····• 

Co n/a 51.1 4.3 3.3 4.1 

26 7.4 7.2 5.5 

Cu 3000 15.7 31 5.4 68 200 4.4 4.6 6.2 

Fe n/a 35600 8400 7800 8700 15000 n/a 7600 9300 

lr-H,--.9 ------~--2--4r---.~1 ••24·········s·······2······££ >/4-/~o~.13~~o~.o~8+12££ <·.···2····~·.··.·4····•!2-2£/24~~~1 
K n/a 6180 1300 11 00 800 1000 1600 1300 1200 

Mg n/a 16100 1200 1100 1400 1100 1800 1400 1200 

Mn 11000 1030 270 390 250 300 290 290 280 

Na n/a 1800 150 180 150 350 140 140 290 

Ni 1600 26.7 3.1 2.2 5.2 8.3 4.1 5 3.3 

Pb 400 39 37 11 37 

Sb 32 ') c: ~. .•... 

'""' ··················· 

0.4 

Se 400 1.7 I• >) ••·········•·,···•· <f< 0.7 ••••••.••• . ••.• 1·. ·••:. 

Tl 6.4 .9 I u > ) .••• i .3 <i< i .·.··• .•. •· 
v 560 66 11 8.3 9.5 11 15 12 8.6 

Zn 24000 101 49 30 81 320 21 25 37 

t~.u at~"' (N03) n/a n/a I ( > 3 11 5 29 22 22 

oc, B, y n/a n/a I < < • I i ········· ...• /. i . < 1 · .. ·• .. 

HMX 4000 n/a 8.8 IU •• 13.5 n/a n/a n/a n/a 
1 r-S-V_O_C~s~l----r---n-/a-r---n/_a,_ __ N_S~~N~S-+---N-S-r---N-S~£jQ~ > ••. I 

VOCs1
,j

1 n/a n/a NS NS NS NS NS NS NS 

(1) Compiled from raw, unvalidated data, data has not been validated 
(2) SAL for Cr-Ill is 80,000 mg/kg and for Cr-VIII is 400 mg/kg 
(3) Unpublished data from FIMAD 

S95021c.MDP 

Shaded cell indicates constituent below level of detection 
n/a = not available 
Levels above SAL in boldface 
Levels above UTL in bold italics 
NS = No Sampling 
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Table 3-3 (continued) 
Material Disposal Area P Sampling Results, April 1994(1) 

Cr 

c 
Fe 
Hg 
K 

Sb 

Se 

Tl 

v 
Zn 

Constituent 

Nitrates 

o<, B, y 

RDX 

water 
(.u.g/1) 

(1) Compiled from raw, unvalidated data, data has not been validated 
(2) SAL for Cr-Ill is 80,000 mg/kg and for Cr-VIII is 400 mg/kg 
(3) Unpublished data from FIMAD 
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S-1 

Sample Location 

S-2 S-3 

Shaded cell indicates constituent below level of detection 
n/a = not available 
Levels above SAL in boldface 
Levels above UTL in bold italica 
NS = No Sampling 

3-6 

S-6 



< > / 

Constituent 

Ag 
AI 
As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Hg 
K 

Mg 
Mn 
Na 
Ni 
Pb 
Sb 
Se 
Tl 
v 
Zn 
Nitrates (N03) 

"'• B, y 

TNT 
SVOCs1;j1 

VOCsl;jl 

Material Disposal Area P Closure Plan 
Revision 0, February 1 995 

Table 3-3 (continued) 
Material Disposal Area P Sampling Results, April 1994(1) 

···-·······-····-··-:. SAL UTL Sample Location 
soil 

(mg/kg) S-6 
soil 

S-1 S-2 S-3 S-5 S-4 

400 

n/a 
n/a-

iLL ·············)·••••········· 
In • ----•·-·• > L.--•••· << .····· 

58900 6300 12000 4700 6400 9400 4800 

n/a 11.6 3 n/a 3.1 3 3 2 

5600 1140 3000 4300 2300 850 1900 1000 

n/a 331 0.6 0.99 0.45 0.62 0.65 0.36 

n/a 54400 1900 4200 1600 1700 2400 1100 

80 2.7 [ ? •. < 
·:·::•.:::•:•:•:•:. 

/-:>.·-···-··········>··· 

0.51 ki\ .. •-·······-·-····< 

-··-···-·-··-············ i······· 

····:··· 
n/8: 51.1 5.8 6.3 2.6 4.1 8.1 2.7 

\"-/ 34.2 5.5 12 4.7 5.2 7.6 4.3 

3000 15.7 11 20 11 3.9 16 11 

n/a 35600 8200 .0000 6900 8800 10000 7000 

24 0.1 ! > 0.14 0.22 k • r c ........ ..:·. _._._._ .... • 
•••••••••••• 

n/a 6180 680 1300 540 1100 1100 660 

n/a 16100 950 1900 710 1300 1300 800 

11000 1030 200 230 230 310 1600 380 

n/a 1800 160 230 120 260 300 230 

1600 26.7 9.6 18 7.9 3.4 11 ·•··.· 
400 39 19 24 20 15 21 18 

32 

400 

6.4 

560 66 13 21 11 9.5 15 8.5 

24000 101 25 46 27 29 77 39 

n/a 
n/a 
40 

n/a 

n/a ~···········································/I············································ I··············•·>··············)··) (/······················· ·······•·····•·• u•······················ ·····>········ ················· 
n/a 

(1) Compiled from raw, unvalidated data, data has not been validated 
(2) SAL for Cr-Ill is 80,000 mg/kg and for Cr-VIII is 400 mg/kg 

Shaded cell indicates constituent below level of detection 
n/a = not available 

(3) Unpublished data from FIMAD 
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Sediment and unfiltered water samples were collected at locations within the stream channel in 
the bottom of Canon de Valle (S-1, S-2, S-3, S-4, S-5, and S-6). Sample locations S-1 , S-2, and 
S-3 were upstream of the waste pile and represent unaffected locations. Sample locations S-4, 
S-5, and S-6 were below and downstream of the waste pile and represent potentially affected 
locations. 

The sediment and unfiltered water samples were analyzed for volatile organic compounds (VOC), 
SVOCs, total metals, HE, nitrates, gross alpha, gross beta, and gamma. HE and nitrates were 
detected in the water and sediment. However, VOCs, SVOCs, gross alpha, gross beta, and 
gamma were not detected in the sediment or water samples. Barium and copper were detected 
in the sediment samples above the Laboratory-wide background UTL both upstream and 
downstream of the waste pile. Mercury and selenium were detected in the sediment above the 
Laboratory-wide background UTLs upstream of the waste pile. Manganese was detected in the 
sediment above the Laboratory-wide background UTL downstream of the waste pile. Barium and 
RDX were detected in the unfiltered water samples above the SALs for water both upstream and 
downstream of the waste pile. Silver and copper were detected in the water upstream of the 
waste pile above the Laboratory-wide background UTLs. Data are not sufficient to determine the 
portion of contamination that may have come from Area P, but they do demonstrate conclusively 
the presence of some other source upstream from Area P. 

The analytical results show that wastes containing HE and barium were disposed of in the waste 
pile. These constituents are expected to be present in the waste because they have been 
previously detected in the waste pile or downgradient from the waste pile. 

3.2 Process Knowledge 

3.2.1 General Waste-Pile Operations Information 

The MDA-P was the main disposal site for nonradioactive waste generated at S-Site. S-Site 
included TA-11, TA-13, TA-16, TA-24, TA-25, TA-28, TA-29, and TA-37. According to site 
personnel, Laboratory administrative procedures did not allow waste generated at S-Site to leave 
the site. The only exception to this was radioactively contaminated waste such as depleted 
uranium (DU) waste, which was transported off S-Site and disposed of elsewhere. After TA-54 
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became the official disposal site for the Laboratory. nonradioactive waste was allowed to leave 

S-Site after it was burned or flashed. 

The Laboratory required that records be kept of all waste transported to S-Site from other 

Laboratory sites to ensure that wastes burned at the burn site and/or disposed of at the waste 

pile were compatible with the HE residue. The Laboratory also required that records be kept of 

the types of wastes that were burned at the burn site at MDA-P. The available records are 

included as Appendix E. 

The available MDA-P waste-pile disposal records indicate that the following wastes were disposed 

of at the waste pile: wastes that were burned at the burn site, building debris, and 

noncombustible material. The building debris wastes may have contained asbestos. If the waste 

was HE-contaminated and considered potentially explosive, it was burned before disposal in the 

waste pile. The vast majority of wastes disposed of at MDA-P were flashed prior to disposal. 

According to the available burn site records, the following wastes were burned at the burn site: 

HE, solvents, DU, and miscellaneous HE-contaminated waste (e.g., barium-nitrate sands, filter 

baskets, trucks). The records indicate that gasoline and kerosene were commonly used to burn 

the waste. According to site personnel who operated the site from the 1950s until the early 

1980s, all solvents wastes were burned, and the resulting noncombustible debris was placed in 

the waste pile. 

Based on the available burn site records, DU was burned at the burn site and then disposed of 

at another location. According to site personnel, no DU was known to have been placed in the 

waste pile. The records do not indicate the types of solvents that were burned. 

Based on the available waste-pile disposal records and burn site records, the wastes expected 

to be in the waste pile include HE residues, barium, residues from the burning of solvents, and 

asbestos. However, it is possible that wastes containing liquid solvents, or DU were disposed 

of in the waste pile. 
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The S-Site operations records indicate that site processes included HE pressing, assembly, 

casting, coating, and machining. In addition, other processes included metal plating, 

photoprocessing, and cleaning parts and machinery with solvents. 

HE constituents and residues are expected to be in the waste pile, but RCRA K-listed explosive 

wastes are not likely to be present. Because the explosive nature of all HE-contaminated wastes 

was eliminated prior to disposal, K044 and K045 wastes are not expected to be present in the 

waste pile. 

It is possible that RCRA-Iisted plating wastes (F006-F012) were generated at the S-Site, but it is 

not likely that these wastes were disposed of at the waste pile. Records indicate that the plating 

shops discharged plating wastes via outfalls. Plating wastes typically include cadmium, 

chromium, hexavalent chromium, cyanide, lead, and nickel. These wastes could be classified 

as the following RCRA characteristic wastes if the concentrations exceed the TC regulatory levels: 

cadmium (0006), chromium (0007), and lead (0008). 

Even though photoprocessing wastes were generated at the S-Site, it is not likely that they were 

disposed of at the waste pile. Records indicate that photoprocessing wastes were discharged 

from buildings via outfalls. Photoprocessing wastes typically include silver, which could be 

classified as the RCRA characteristic waste 0011 if the concentration exceeds the TC regulatory 

level. In addition, these wastes commonly included cyanide. 

S-Site operations records indicate that the following solvents were supplied to the S-Site 

buildings: Met-L-it™, freon-PCA solvent, dimethyl sulfoxide, acetone, chlorothene (also known as 

1,1, 1-trichloroethane), methylene chloride, n-butyl acetate, chloroform, 1 ,2-dichloroethane, 

dimethylformamide, isopropyl alcohol, n-octane, 1,1 ,2,2-tetrachloroethane, ethyl acetate, 

methanol, methyl ethyl ketone, toluene, trichloroethylene, kerosene, ethylene glycol, carbon 

tetrachloride, chlorobenzene, n-hexane, methylcyclohexane, ethanol, petroleum distillate. Based 

on this information, it is likely that RCRA F-listed solvents (F001, F002, F003, and F005) may have 

been used at the S-Site, but it is not likely that they were disposed of unburned at the waste pile. 

Records indicate that solvents were discharged via outfalls or burned at the burn site. 
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3.2.3 General Information on Explosives Composition 

Detailed information regarding the composition of explosives produced at the Laboratory is 

presented in Appendix F. This appendix includes a detailed description of the types of 

explosives used at the Laboratory, a description of the potential constituents typically associated 

with explosive formulations and open burn/open detonation areas, and detailed lists of products 

of environmental degradation and constituents that may potentially be detected in the 

environment at these areas. The following information was taken from Appendix F. 

Explosives used at the Laboratory may be divided into three classes: 1) primary or initiating, 2) 

boostering, and 3) secondary (bursting charge), or HE. 

Primary explosives are extremely sensitive to friction, heat, and impact, and some are sensitive 

to an electrical discharge. When exposed to flame, these explosives can be expected to 

detonate without burning. Examples of primary explosives are lead azide and lead styphnate. 

Boostering explosives are associated with exploding bridge-wire detonators. Boostering 

explosives are less sensitive to explosion initiators than primary explosives but may be set off by 

heat, friction, or impact. These explosives may detonate when burned in large quantities. 

Examples of boostering explosives include HMX, PETN (pentaerythritol tetranitrate), RDX, and 

tetryl (trinitrophenyl methylnitramine). 

Secondary, or HE, requires more energy for initiation than either primary or boostering 

explosives. All HE will detonate if it receives a strong shock from an impact or from a boostering 

explosive. Unless, confined, secondary explosives will burn without detonating. Examples of HE 

include baratol, the cyclotols, TNT, several plastic-bonded explosives, and extrudable explosives. 

The type of bonding materials used in these explosives include plasticizers (e.g., dioctyl 

phthalate, di[2-ethylhexyl)sebacate), polystyrenes, and waxes. HE components include HMX, 

RDX, TNT, PETN, and tetryl. A common TNT byproduct is 2-4 dinitrotoluene, which is a RCRA 

TC constituent. See Appendix F for a full listing of HE components and details regarding the 

chemical composition of HE. 
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Certain metals typically used in processing operations and in assembly and storage areas may 

be co-constituents of the parent explosive or may have been used to make up the device that 

housed the explosive. These metals include barium, beryllium, copper, DU, iron, lead, and zinc. 

Lead was also typically used to line troughs for HE manufacturing and as shielding. Asbestos 

is associated with certain explosives, and cyanide is a degradation product of cyanuric acid, 

which is used in mock explosives. According to site personnel, mercury was not used in 

explosives, but it was associated with explosives manufacturing, as it was used for density 

determinations and in vacuum pumps. 

Polycyclic aromatic hydrocarbon (PAH) constituents can result from the product of incomplete 

detonation or combustion of explosives that contain motor or fuel oil, or they may be the product 

of incomplete detonation or combustion of fuels used to ignite the explosives. Typical PAHs 

constituents include acenaphthylene, anthracene, fluorene, phenanthrene, benz[a]anthracene, 

benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[a]pyrene, chrysene, dibenz[a,h]anthracene, 

and indeno[1 ,2,3-cd]pyrene. 

Based on the explosive composition information, the following constituents are expected to be 

present in the waste pile: HE residues, barium, beryllium, copper, cyanide, iron, lead, zinc, 

asbestos, and PAH constituents and plasticizers. DU is not anticipated because radioactively 

contaminated HE should not have been disposed of at the waste pile. 

3.3 Potential Constituents in the Waste 

Based on process knowledge and previous sampling and analysis results, the waste may 

potentially include the constituents identified in Table 3-4. 
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Potential Constituents in the Waste at MDA-P Waste Pile 

Potential Constituents Potential RCRA Waste Codes 

Asbestos Not Applicable 

Cyanide(a) Not Applicable 

Depleted Uranium Not Applicable 

2-4 Dinitrotoluene(a) (b) 0030 

Explosive Residues(b) 0003, K044 

Explosive Waste(b) (exhibits the 0003, K044 
characteristic of reactivity) 

Metals (TCLP): 

Barium 0005 
Cadmium 0006 
Chromium 0007 

Lead 0008 
Mercury 0009 
Silver 0011 

Metals (Other): 

Beryllium(a) Not Applicable 
Copper Not Applicable 

Iron Not Applicable 
Nickel Not Applicable 
Zinc Not Applicable 

PAH Constituents(a) (c) Not Applicable 

Solvent Constituents(d) F001, F002, F003, FOOS 

Plasticizers(a) (e) Not Applicable 

(a) - U- and P-listed wastes are not expected to be present in the waste, unless a can containing aU- or P-listed waste is found in 
the waste pile. Based on process knowledge, waste containing PAHs, beryllium, 2-4 dinitrotoluene, mercury, plasticizers, or 
cyanide will not be considered P- or U-listed waste. The PAHs will be assumed to be the prodl!Ct of incomplete detonation or 
combustion of explosives that contain motor or fuel oil or the product of incomplete detonation or combustion of fuels used to 
ignite the explosives. Beryllium will be assumed to be a co-constituent of the parent explosive or a part of the device that housed 
the explosive, as described in Section 3.1. The constituent 2-4 dinitrotoluene will be assumed to be an explosive residue. 
Mercury will be assumed to be waste associated with vacuum pump cleaning and density determinations. Plasticizers will be 
assumed to be a co-constituent of explosives. Cyanide will be assumed to be a degradation product of explosives. 

(b) - Explosive residue constituents include the following: 2-4 Dinitrotoluene, HMX, RDX, TNT. Because the HE was burned before 
disposal, 0003 and K044 waste is not expected to be present. If the waste exhibits the characteristic of reactivity due to 
explosivity, it will be classified as 0003 and K044 waste. 

(c) - PAH constituents include the following: acenaphthylene, anthracene, fluorene, phenanthrene, benz(a]anthracene, 
benzo(b]fluoranthene, benzo(k]fluoranthene, benzo(a] pyrene, chrysene, dibenz(a, h] anthracene, and indeno[1 ,2,3-cd] pyrene). 

(d) - Solvent constituents include the following: Met-1-it'TM, freon-PCA solvent, dimethyl sulfoxide, acetone, chlorothene (also known 
as 1,1, 1-trichloroethane), methylene chloride, n-butyl acetate, chloroform, 1 ,2-dichloroethane, dimethylformamide, isopropyl 
alcohol, n-octane, 1,1 ,2,2-tetrachloroethane, ethyl acetate, methanol, methyl ethyl ketone, toluene, trichloroethylene, kerosene, 
ethylene glycol, carbon tetrachloride, chlorobenzene, n-hexane, methylcyclohexane, ethanol, petroleum distillate. 

(e) - Plasticizers include dioctyl phthalate and di(2-ethylhexyl]sebacate. 

The analytical methods that will be performed during closure are identified in Table 4-3. These analytical methods were selected 
to detect the constituents listed above. 
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4.0 SAMPLING AND ANALYSIS PLAN FOR PHASE 1 AND PHASE 2 CLOSURE SAMPLING 

This chapter describes the strategy and methodology for the sampling and analysis activities to 
be implemented during closure of the waste pile. The sampling and analysis activities are divided 
into Phase 1 sampling (Section 4.1) and Phase 2 sampling (Section 4.2). During both Phase 1 
and Phase 2, sampling activities will generate additional wastes that will also require sampling 
and analysis (Section 4.3). Field logistics are described in Section 4.4. Sample preservation and 
handling details are described in Section 4.5. Decontamination of sampling equipment and 
personal protective equipment is described in Section 4.6. Analytical requirements are described 
in Section 4. 7. Quality assurance/quality control is described in Section 4.8. Sample collection 
procedures are described in Appendix G. The Standard Operating Procedure (SOP) for Soil and 
Water Sampling Operations, TA-16 High Explosive Exclusion Area is also included in Appendix G. 

The sampling strategy is based on a combination of systematic sampling and judgmental 
sampling. EPA recommends systematic sampling when a population distribution is random or 
contains modest stratification (EPA 1992). 

4.1 Strategy, Sample Point Location, and Number of Samples for Phase 1 Sampling and 
Analysis 

The Phase 1 sampling, which will be conducted during the removal of the waste pile, will consist 
of the following: 

• Sampling to establish background ranges for metals, radioactivity, and PAHs in 
nearby soils and tuff unaffected by Laboratory operations 

• Sampling to establish baseline ranges for Appendix VIII hazardous constituents 
and radioactivity in soils and tuff at the top of the mesa 
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• Sampling of any soils and free liquids contained within containers or pockets 

around or inside the debris and soil during excavation of the waste pile and 

sampling of the soil and tuff at the staging area after excavation 

• Sampling of the debris 

Phase 1 sampling is designed to establish background and baseline concentrations, which will 

be compared with Phase 2 sample results to determine if clean closure has been met. In 

addition, Phase 1 sampling is designed to characterize any soil, tuff, debris, and free liquids to 

ensure proper disposition of the excavated waste. Sampling is designed to meet the most 

stringent waste acceptance criteria of the treatment, storage, or disposal facilities under 

consideration. 

Additionally, visual inspections and spot testing for HE will be conducted as necessary to ensure 

safe waste pile removal and sample management. 

4.1.1 Sampling to Establish Background Concentrations 

A range of background concentrations for metals and radioactivity as well as PAHs (which are 

the natural products of forest fires) will be established for the soil and tuff below the waste pile. 

Background concentrations represent naturally occurring concentrations in the soil and tuff in 

locations that are unaffected by releases from Laboratory facilities. 

Background for the soil and tuff below the waste pile will be defined as the 95% UTL calculated 

from concentrations of constituents measured in unaffected soil and tuff that is similar to that 

present near the MDA-P waste pile. The existing Laboratory database on background 

concentrations will be assessed to determine if sufficient data are available to provide a 

statistically meaningful UTL. If the available data are insufficient, additional samples will be 

collected near the waste pile in locations believed to be unaffected by releases from Laboratory 

facilities. If additional samples are required, discrete grab samples sufficient to calculate a 

meaningful UTL will be collected. 

In response to previous NMED comments, a Background Sampling Plan is being developed for 

MDA-P. This plan will be submitted to NMED for approval. 
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Before any waste is removed, baseline levels will be established for the soil at the top of the 

mesa in the approximate location of the closure waste handling/management areas (e.g., staging, 

decontamination, treatment, storage, and loading areas). Baseline levels will be established by 

collecting 1 0 samples from locations distributed over the waste handling/management area. 

Baseline levels will reflect the possible presence of contaminants derived from nearby Laboratory 

operations that are not related to MDA-P. Baseline concentrations are represented by the 95% 

UTL calculated from concentrations of Appendix VIII hazardous constituents and radioactive 

constituents measured in soil from these areas. 

Following the completion of all waste removal operations and final equipment decontamination, 

the areas on top of the mesa will be resampled and the sampling data compared with baseline 

UTLs concentrations to determine if any releases occurred during the waste removal operations. 

4.1.3 Sampling of the Waste Pile 

During waste removal operations, the waste pile will be sampled for potential contaminants to 

characterize the waste for selection of treatment and disposal options. The material to be 

sampled includes excavated soil and tuff, as well as debris within the waste pile. Before 

excavation, this material will be visually inspected and spot-tested for HE to ensure safe handling. 

4.1.3.1 Soil and Tuff 

One composite sample will be taken from each 1 00 yd3 of waste soil and tuff. Based on the 

estimated waste-pile volume {30,000 yd3), a total of approximately 300 composite samples will 

be collected. Composite sampling will provide data on the average concentration of 

contaminants required for selecting treatment and disposal options. 

Each composite sample will consist of grab samples collected from 3 to 1 0 locations within the 

1 00 yd3 of soil and tuff. A larger number of grab samples could result in excessive dilution of 

contaminant concentrations. Sufficient volume will be collected for each grab sample to ensure 

adequate composite sample volume for the prescribed analyses. The composite samples will 
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be collected from the soil before excavation or after the waste has been removed to the top of 

the mesa. 

The leader of the sampling team will inspect the waste and select grab samples from any waste 

material that shows discoloration, elevated moisture content, or other evidence of potential 

contamination. Field instruments will be used to indicate if constituents are present in the waste 

during excavation. Contaminated soil will be segregated and sampled separately. 

The number of samples was chosen to satisfy treatment, storage, and disposal requirements and 

is based on best professional judgment concerning the heterogeneity of the waste pile. 

Composite sampling allows more sample locations and better represents the total batch. 

Additional samples will be collected based on the judgment of the field team leader. By using 

systematic composite sampling combined with judgment-based sampling, the waste can be 

effectively segregated into and managed as unique and different wastestreams. 

4.1.3.2 Debris 

In accordance with 20 NMAC 4.1, Section 268.2(g), debris is defined as solid material exceeding 

a 60-mm particle size that is intended for disposal and that is a manufactured object, plant or 

animal matter, or natural geologic material. In addition, hazardous debris is defined as debris 

that contains a hazardous waste listed in 40 CFR Part 261, Subpart D, or that exhibits a 

characteristic of hazardous waste identified in 40 CFR Part 261 , Subpart C. 

The excavated debris is expected to consist of pieces of metal, concrete, wood, or other large 

items. Excavated debris will not be sampled directly; rather, the debris will be characterized for 

regulated constituents by analyzing rinsate liquid collected after it is decontaminated. However, 

an HE spot test will be conducted in accordance with the SOP for Soil and Water Sampling 

Operations, TA-16 High Explosive Exclusion Area (see Appendix G). This sampling will assess 

the effectiveness of the decontamination. 

During excavation, the debris will be visually inspected for HE, then removed and 

decontaminated. The final rinsate water will be collected from the decontamination of the debris 

that is associated with each 1 OO-yd3 batch of debris. A composite sample will consist of grab 
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samples collected from selected containers of rinsate associated with a particular 1 OO-yd3 volume 

of debris. A total of approximately 300 composite samples of the final rinsate will be collected. 

4.1.3.3 Free Liquid and Containers of liquid 

During excavation, free liquid may be found in pockets of the debris or containers. This liquid 

will be pumped into a suitable container and sampled. 

Containers of liquid that may be found during excavation will be carefully removed from the waste 

pile and placed in a cool, shaded area for sampling. Information will be obtained from any labels 

that may be present on the container to help identify the contents. If the contents are unknown, 

the container will be sampled at a later time under appropriate controlled conditions (e.g., a fume 

hood, or supplied air). 

4.2 Strategy, Sample Point Location, and Number of Samples for Phase 2 Sampling and 

Analysis 

After the waste pile is removed, Phase 2 confirmatory sampling will be conducted to assess 

whether the concentrations of Appendix VIII hazardous or radioactive constituents in the 

remaining soil and tuff are below acceptable levels and to determine that the closure performance 

standard as described in Sections 6.1 .1 and 6.1 .1 .2 has been met. Phase 2 sampling will include 

sampling of the soil and tuff within the MDA-P waste pile project boundary and sampling of the 

soil at the closure waste handling/management areas at the top of the mesa. 

Additionally, visual inspections and spot testing for HE will be conducted as necessary to ensure 

safe sample management. 

4.2.1 Sampling of the Soil Beneath and Downgradient of the Former Waste Pile 

When all debris and obviously contaminated soil or tuff has been removed from the pile and any 

overexcavation has been completed, confirmatory samples will be collected from the exposed 

surface and downslope from the former waste pile at a depth of 0-12 in. to assess whether the 

concentrations of the remaining soil and tuff are below acceptable levels and the closure 

performance standard has been met. Discrete grab samples will be collected from locations 
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selected within a grid consisting of 10 m x 10 m cells (see Figure 4-1 ). The grid size selected 

is based on meeting the requirements of any risk assessment that may be required. The grid 

size is also based on requirements for any radiological land survey demonstration which may be 

required (NRC 1992). Only the grids located within the surveyed waste pile project boundary will 

be sampled. Until the boundary is surveyed and the number of grids are totalled, the total 

number of samples cannot be determined. For planning purposes it will be assumed that 

approximately 170 samples will be collected from approximately 170 grids. In addition, 

judgmental sampling may be done at locations that appear to be potentially contaminated, such 

as weathered fractures in the tuff. Additionally, field screening methods may be used to bias 

sample locations within the grid to more contaminated locations. 

After the Phase 2 grid sampling has been completed and the data have been evaluated, the 

Laboratory will drill boreholes 10 feet beyond the vertical extent of contamination. The vertical 

extent of contamination will be defined as the depth below which organic constituents are no 

detected or inorganic constituent concentrations are below the background UTLs. Field 

screening, previous sampling results, and visual inspection will be used to bias the location of 

the boreholes in areas most likely to be contaminated. The Laboratory will obtain NMED 

approval for the number and location of boreholes to be used to define the vertical extent of 

contamination. 

4.2.2 Sampling of the Soil Below the Closure Waste Handling/Management Areas at the 

Top of the Mesa 

Following the completion of all waste removal operations and final equipment decontamination, 

the closure waste handling/management areas at the top of the mesa will be resampled and the 

sampling data compared with baseline concentrations to determine if any releases occurred 

during the waste removal operations. Ten discrete samples of surface soil will be collected from 

the waste handling/management area. If sample analysis indicates that contamination levels are 

above the preremoval baseline UTLs, contamination will be removed, and resampling will occur 

until preexisting baseline levels are reached. 
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4.3 Strategy, Sample Point Location, and Number of Samples for Sampling and 
Decontamination Wastes 

In addition to the excavated materials, the removal operations will generate other wastes. These 
include decontamination liquids and sludges, personal protective equipment. disposable 
sampling equipment, and the wood and plastic used to construct the waste 
handling/management areas (e.g., staging, decontamination, treatment, waste storage areas). 

4.3.1 Decontamination Liquids 

One composite sample will be collected from each batch of decontamination liquid. If methanol 
or dilute acids are used for decontamination, process knowledge will be used to demonstrate 
that decontamination wastes do not exhibit the characteristic of ignitability or corrosivity. 

4.3.2 Disposable Personal Protective Equipment and Sampling Equipment 

Sampling and analysis of personal protective equipment and other equipment waste from the 
sampling activities is not feasible. Therefore, these wastes will be decontaminated to remove soil 
or mud before disposal. If any visible contamination remains after the decontamination process, 
these items will be characterized for RCRA constituents using the analytical results of the 
associated soil and tuff samples. If the items are not visibly contaminated, they will be managed 
as nonhazardous waste. 

4.4 Field Logistics 

The sampling sites will be examined before the start of field sampling to ensure that all required 
items are available. Coordination with the responsible group personnel at TA-16 is required for 
the use of storage and staging areas. Access to the waste pile site requires notification of TA-16 
site and burn site personnel. Access to TA-16 requires a security clearance or an approved 
escort with a security clearance. Access to TA-16 will be restricted during burn operations. Site 
workers must have received all training specified in the Site-Specific Health and Safety Plan 
(SSHASP) for this project. 
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The material within the waste pile is inside an exclusion zone, so protective clothing must be 

worn if contact with waste is possible. Protective clothing requirements will be determined by 

the health and safety officer assigned to the project and will be described in the SSHASP to be 

prepared before sampling or excavating begins. Exclusion zones, access, and staging and 

decontamination areas will be designated as depicted in Figure 2-4 (see pocket at the end of 

Chapter 2.0). A boundary defining the exclusion zone will be set up around the waste pile as 

depicted in Figure 4-1 (see pocket at the end of Chapter 4.0). 

A decontamination area for tools, equipment, and personnel will be designated (decontamination 

procedures are discussed in detail in Section 6.3 of this plan). All decontamination materials 

must be stored in containers with proper labels and identifying information. Efforts will be made 

to minimize the volume of decontamination materials. Personnel involved in performing the 

actual decontamination will be dressed in protective clothing one level of protection below that 

which the exclusion zone workers are required to wear. 

Field measurements for radioactivity and organic vapors will be made and documented before, 

during, and after sampling activities at the waste pile. Measurements will be made using the 

calibrated instruments specified in the SSHASP. Qualified radiation protection and health and 

safety personnel are responsible for this monitoring. Results of monitoring will be used to 

evaluate possible hazards at the site, evaluate current conditions, and specify personal protective 

equipment. 

4.5 Sample Preservation and Handling 

The samples will require cooling with ice at the time of collection. Samples will be preserved in 

the field as soon after collection as is practical. Sample preservation for chemical analysis will 

conform to the requirements of EPA SW-846, Volume II, Part Ill (EPA 1992). Sample containers 

will be precleaned (typically by the original supplier) using EPA quality assurance protocols 

appropriate for the intended use of the sample container. Sample container requirements, 

preservation methods, and holding times are listed in Table 4-1 . 

Following sample collection, sample container lids shall be fixed tightly to the containers and the 

outside of the container carefully rinsed with deionized water and dried. The purpose of the rinse 

is to minimize the spread of contaminated materials on sample container surfaces. After rinsing 

S95021d.MDP 4-8 



Material Disposal Area P Closure Plan 
Revision 0, February 1995 

and drying, labels will be attached to the containers and the containers sealed with a custody 

seal, which will be initialed and dated by a member of the field team. The sample containers will 

then be placed in resealable polyethylene bags as secondary confinement in the event of 

leakage or breakage. The outside surfaces of the secondary sample containers will be monitored 

for radioactivity before packaging for transportation to the analytical laboratory. 

Samples will be packaged and handled according to the SOP for Soil and Water Sampling 

Operations, TA-16 High Explosive Exclusion Area (see Appendix G). Samples will be packaged 

in shipping coolers and cooled to approximately 4° C, with adequate cushioning and absorbent 

materials to reduce the likelihood of breakage and to contain fluids should breakage occur. 

Sample custody, analytical request documentation, and any additional laboratory-required 

documentation will be placed in resealable polyethylene bags and taped inside the cooler lid. 

All samples will be screened onsite for gross alpha, beta and gamma radioactivity before 

packaging and shipment. If the sample is to be shipped offsite for analysis, appropriate labels 

and markings will be placed on top of the packing materials inside the cooler to make them 

obvious to anyone when opening the cooler. Sample coolers will be sealed with packing tape, 

and radioactivity measurements will be taken at the cooler. Results of this radiation screening 

will be clearly indicated on the outside of the cooler. 

The MDA-P Closure Project Manager or designee is responsible for packaging and placarding 

in accordance with Department of Transportation regulations (when samples travel via ground 

transportation) or with International Air Transport Association regulations (when they are 

transported by commercial cargo aircraft). Appropriate waybills will be affixed to the shipping 

coolers for off-site shipment, and the samples will be transported to the analytical laboratory as 

quickly as is practical. 

Samples will be analyzed by an off-site analytical laboratory. 

4.5.1 Field Sample Documentation 

Field sampling activities will be documented through the use of a closure sampling field log book, 

sample labels, chain-of-custody records and a request for analysis form. These documents and 

their uses are described below. All field records generated during sampling activities will be 

transmitted to the Environmental Restoration (ER) Records Processing Facility (RPF). 
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Table 4-1. 
Sample Containers, Preservation Methods, and Holding Times 

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

Water and Aqueous Wastes sludge, soil, and Nonaqueous Wastes 
Analysis Container PreseiVation Holding Time Container PreseiVation Holding Time 
I Metals 500-mL po1yetny1ene HNU3 to lHO days 1 ~5-mL w1de moutn • GOOI to 4°G 6 montns 

(poly} or Nalgene 
pH < 2. Cool to 

poly or nalg 
(nalg} 

4° C. 
Mercury 250-ml poly or nalg reagent-grade 28 days 125-ml poly or nalg Cool to 4°C 28 days 

HN03 to 

pH <2. Cool to 
4°C 

Volatile Organics 2 x 40-ml amber 4 drops cone. HCI 14 days 2 x 40-ml amber Cool to 4°C 14 days 
glass vial with per vial, cool to glass vial with 
Teflon-lined septum 4°C Teflon-lined septum 
cap cap or 125 ml wide-

mouth amber glass 
or brass sleeve with 
no headspace 

Semivolatile Organics 1-L amber glass with Cool to 4°C Extract in 7 days, analyze 250-ml wide-mouth Cool to 4°C 14 days 
Teflon-lined cap within 40 days glass with Teflon-

lined cap 
Heact1ve Gyamde and N/A N/A N/A 4-oz amoer glass Cool to 4°C As quickly as 
Sulfide & Total Cyanide possible 
Gross Alpha, Beta 1-gal. poly or nalg HN03 to pH <2 6 months 16-oz wide-mouth None 6 months 
Radioactivity, Gamma Does not need to poly or nalg 
Spectroscopy be kept cool Does not need to 

be kept cool 
High Explosives 1-L amber glass with Cool to 4°C, store Extract within 7 days; 125-ml glass jar with Cool to 4°C, Extract within 7 

Teflon-lined cap in dark analyze within 40 days Teflon cap store in dark days; analyze 
after extraction extract within 40 

days after 
extraction 

1 Chlorinated Pesticides 1-L amber glass with Cool to 4°C Extract within 7 days; 250-ml wide mouth Cool to 4°C Extract within 7 
and PCBs Teflon-lined cap analyze within 40 days glass with Teflon- days; analyze 

after extraction lined cap within 40 days 
after extraction 

1 Gnlonnated Hero1c1des 1-L amber glass w1th Cool to 4oc Extract within 7 days; 250-ml wide mouth Cool to 4°C Extract Within 7 
Teflon-lined cap analyze within 40 days glass with Teflon- days; analyze 

after extraction lined cap within 40 days 
after extraction 

Asbestos N/A N/A N/A 125-ml poly jar No preservation No holding time 
required 
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A closure sampling field log book will be kept containing all information pertinent to field 

sampling. The log book will have bound and consecutively numbered pages. The information 

entered into the log book should sufficiently reconstruct the sampling situation without relying 

on the sample collector's memory. Minimum entries will include 

1) purpose of sample; 

2) location of sample; 

3) name, organization, and business address of persons collecting samples and 

making entries; 

4) number and volume of sample and preservatives used (if any); 

5) description of each sampling location, the sampling methodology, the equipment; 

6) date and time of sample collection; 

7) sample destination and transporter's name; 

8) sketch of the sampling site; 

9) log of photographs taken, if any; 

1 0) field observations (ambient temperature, sky conditions, recent precipitation, etc.); 

11) field measurements, if any (pH, flammability, conductivity, explosivity, etc.); 

12) sample identification number(s); and 

13) signature of person responsible for the log entry. 

4.5.3 Sample Label 

Sample labels will be affixed to each sample container. Each label must be either preprinted or 

completed in the field using waterproof, indelible ink (except for VOC samples, which will be 

labeled using ballpoint or other non-solvent-containing ink). Labels will be of a waterproof 

material or covered with waterproof transparent tape. The label must include the following 

information: 
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• MDA-P, TA-16 

• Unique sample identification number 

• Date and time of sample collection 
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• Sample location (e.g., batch number or sample location grid number) 

• Type of analysis requested 

• Preservative (if any) 

• Printed name and initials of collector 

The unique sample identification number will be determined before the start of field work. A 

unique number will be used for each sample, even if the sample consists of more than one 

sample container. The unique sample identification numbers will consist of hand-written numbers 

with unique identifiers such as sample location, date, and time. An example of a sample label 

is shown in Figure 4-2. 

4.5.4 Chain of Custody/Request for Analysis Form 

The Chain of Custody/Request for Analysis Form (Figure 4-3) documents a sample's history from 

collection through analysis and disposal. Upon collection in the field, every sample shall be 

recorded on the Chain of Custody/Request for Analysis Form using the unique sample 

identification number. The person(s) collecting the sample must be identified on the form. A 

sample is considered to be in a person's custody when it is in his or her physical possession, 

when it is in the person's view after being in his or her physical possession, or when the sample 

is in a secure area and maintained in a manner that any tampering would be evident. When 

custody of the sample(s) is passed from the sample collector to other personnel, the persons 

relinquishing and receiving custody must record their signature and the date and time on this 

form so that the custody record remains unbroken. When samples are consigned to a 

commercial shipper, the person having custody at that time signs as relinquisher; the shipper's 

waybill then becomes part of the custody record, and the receiving laboratory signs for receipt 

upon opening the sample cooler. Chain-of-custody records must remain part of the permanent 

documentation for field sampling activities. 
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LOS ALAMOS NATIONAL LABORATORY 

ou AFFIX BAR CODE 
TA STICKER HERE 

LOCATION: DATE: 

LOCATION ID NO.: 
TIME 

ANALYSIS: 

PRESERVATIVE: 

NAME (print): 
INITIALS: 

Figure 4-2. Example of a sample label 
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los Alamos National Laboratory Environmental Restoration 
CHAIN Of CUSTODY/REQUEST FOR ANALYSIS 

Dale:~~--- COG~~---~~--

T echnocal Area -~~~~-~~~~- Send Lab Report lo: __ _ MS~~-

Operable Unrt 

OU Conlacl 

Conlacl Phone No 
fteld l.Jr'lqJe 
Sa<r<>!efiiD 

(Write In S..mple 10 Number 
In ~pace below.) 

Relinquished by 
(S,gnaJun•) 
AffltiaDon. 

RecuMtd by 
($1gt1alure) 
AH1IIahon 

POSSIBlE HALAAO LOENTIFICATIC.... 

Data& Tme 
Colocted 

I Dale. 

rmo 

G 
A 
A 
B 

c Sa""'" I _ 
0 I Container (l ~id. Soli, 
M VolumeJMal'l Cote. Sludge, 
P Etc) 

F~elwqurshed by 
tSI!Jaarure) 
Affilia~rr 

ReciWed by 
(StgnaiUtB) 
.. __ 

(Please lndk::ale II sample(s) are hazardous m...,._s .n4'or suspecled to oonlaln hi~ *'-'sot ha.larQous 
substances) 

Aadologk:al ~~Ta..IC ___ F~able SJtJn lm&M11 --""' oo-

COMMENTS 

Original - SCF YEllOW- APF 

Dale lab Reporl Required~~~~~~--

Purservalwe ANALYSIS REQUESTED 

TESl METHOD 

Oalf't I Rebnnuished by 
1 (~·yrat:Jrtl) 

Athkabon: 

Trno Received by 
(Signa run>) 
Atfiliabon 

SAMPL l DISPOSAL 

AfW.AKS 
(Condlbon ol tecaipt, e&c ) 

I Da.,_ 

I Time: 

FWum 10 dlenl _ disposal by l.tt ____ AtdWe_ (lrdai• numbel' ol monll(-t 

PINK - FTl Copy LANli:A-SOP-Gt .. Rl 

Figure 4-3. Example Chain of Custody/Request for Analysis Form 
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The Chain of Custody/Request for Analysis Form also provides information for the analytical 

laboratory on sample size, type, volume and preservative; project identification and contact 

information; analytical tests to perform; project-specific quality control required; possible sample 

hazards, if known; and the requested disposition of the sample following analysis. 

4.6 Decontamination of Sampling Equipment and Personal Protective Equipment 

Sampling equipment will be cleaned before and after sampling with a detergent accepted by TA-

16 site personnel and compatible with disposal site waste acceptance criteria. In addition, the 

personal protective equipment will be decontaminated before disposal. All decontamination 

procedures will take place within an exclusion zone or centralized decontamination area 

designated for that purpose. Methanol or dilute acid rinses may be used, if necessary, to 

achieve effective decontamination. Following the detergent wash, sampling equipment will be 

rinsed thoroughly with tap water and then several times with deionized water. Samples of the 

final deionized water rinse will be collected as rinsate blank samples. 

4. 7 Analytical Requirements 

The requirements for clean closure will be met by demonstrating the absence of 20 NMAC 4.1 , 

Section 261, Appendix VIII constituents above acceptable levels. Analytical methods were 

selected to meet the waste acceptance criteria for Evirocare of Utah, Inc. facility and the Chemical 

Waste Management Inc., Kettleman hazardous waste facility, which are off-site disposal facilities 

under consideration. In addition, analytical methods were selected that are capable of detecting 

Appendix VIII constituents reasonably expected to have been present in wastes disposed of at 

the waste pile. The proposed analytes include nonhazardous constituents that are not on the 

Appendix VIII hazardous constituent list. The clean-closure performance standard will not be 

applied to these non-Appendix VIII constituents. 

Most of the constituents listed in Appendix VIII are not proposed for analysis for the waste pile 

closure. Most of the Appendix VIII constituents not selected fall into the following categories: 
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• Inorganic and organic compounds for which there are no analytical methods in 

SW-846 or standards 

• General classes of compounds identified as not-otherwise-specified 

• Chemicals whose common usage is inconsistent with operations at TA-16 and 

other TAs sending waste to the waste piles (e.g., pharmaceuticals, manufacture 

of organic chemicals) 

Appendix H presents an evaluation of the Appendix VIII constituents. In addition, this appendix 

identifies the proposed methods, analytes, estimated quantitation limits, proposed RCRA Subpart 

S action levels, and ER Program SALs. 

Test methods for chemical analysis will be performed according to procedures documented in 

SW-846. Minimum calibration, operation, and quality control requirements (bias, precision, blank, 

and matrix effects) for laboratory analyses shall be performed as listed in the individual analytical 

methods of SW-846 (EPA 1992). 

4.7.1 Analytical Methods 

The analytical methods and number of samples are identified in Table 4-2 for Phase 1 and Phase 

2 sampling. This table does not include the number of decontamination liquid samples because 

the number of these samples depends on the number of batches to be disposed of (see Section 

4.3.1 ). The analytical methods were selected to detect the potential constituents identified in 

Section 3.3 and the analytes required to satisfy the most stringent waste acceptance criteria of 

the off-site disposal facilities under consideration. The analytes required by the off-site disposal 

facilities include the following: 

• TCLP metals (i.e., arsenic, barium, cadmium, chromium, lead, mercury, selenium, 

silver) 

• 

• 

S95021d.MDP 
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Notes: 

Table 4-2 Summary of Samples and Analyses 
Analysis Metals Volatile Semi- Reactive Total High Gamma Gross Gross 

(EPA SW-846 Method except 6020(a) Organics volatile Cyanide/ Cyanide Explosives Spectro- Alpha Beta 

where otherwise noted) 1311 (a) 
8240A Organics Sulfide 9011/ 8330 scopy 9310 (f) 9310 (f) 

(b) 3520A, 9010A, 9010A 
3540A/ 9030A 9012A 

8270A (c) (d) (k) (e) 

Phase 1 Number of Samples 

!jack ground Soil and 1 utt (h) 20 0 20 0 Q 0 20 20 20 

Baseline Soil 10 10 10 0 10 10 10 10 10 

(Staging Area) 
waste 1-'lle Soli/ 1 utt 300 300 300 75 0 300 300 300 300 
Rinsate Water 300 300 300 0 300 300 300 300 300 
Duplicate (i) 47 46 47 4 31 46 47 47 47 
Rinsate ijlank Ul 47 46 47 4 31 46 47 47 47 
Matnx Spike (k) 32 31 32 4 16 31 32 32 32 
1 otal samples, J-'hase 1 756 733 733 87 388 733 756 756 756 

Phase 2 Number of Samples (m) 
SOli/ I utt lfO 1 fO lfO u 1 fO 1 fO 1 fU lfO lfO 

Post-closure Baseline Soil 10 10 10 0 10 10 10 10 10 
(Staging Area) 

Duplicate (i) 9 9 9 0 9 9 9 9 9 
Rinsate Blank OJ 9 9 9 0 9 9 9 9 9 
Matnx Spike (KJ 9 9 9 0 9 9 9 9 9 
Total Samples, Phase 2 207 207 207 0 207 207 207 207 207 

Asbestos 
NIOSH 
Method 
7400 (g) 

0 

10 

300 

300 
46 

46 
30 

732 

lfO 

10 

9 
9 

9 
207 

Material Disposal Area P Llosure Plan 
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Organo- Chlorinated pH Dioxin! 
chlorine Herbicides 9040 8280 I 

Pesticides 81508 (g) 
and PCBs (g) (I) 

8080A 

(g) (I) 

u 0 0 

10 10 10 10 

75 75 r5 75 
75 75 75 75 
12 12 12 12 
12 12 12 12 
8 8 8 8 

182 182 182 182 

1 fO 1 fO 0 1 fO 

10 10 0 10 

9 9 0 9 
9 9 0 9 
9 9 0 9 

207 207 0 207 

(a) Method 3005A and 3050A is digestion for water and soil, 6020 is the analytical method for most total metals. Method 7740 is the analytical method for total selenium Methods 7470 and 7471 are the analytical methods for total mercury Other 
methods may also be used(Method 6010A and 7000A series methods) as described in Section 4.6.1. Method 1311 is the TCLP method. 

(b) 

(c) 

(d) 

(e) 

(~ 

(g) 

(h) 

(i) 

Ul 
(k) 

(I) 

(m) 

Method 8260 may be substituted for 8240A. 

Method 3520A and 3540A are extraction methods for water and soil, 8270A is the analytical method. 

Determination of reactive cyanide is described in SW-846, Chapter 7, Section 7.3.3. This determination includes portions of Method 9010A. Determination of reactive sulfide is described in Section 7.3.4 This determination includes port1ons ot 
Method 9030A. 

Method 9011 is digestion of soil for cyanide analyses, Methods 901 OA and 9012A are the analytical methods for cyanide. 

Method 9310 is for water samples Soil samples will be measured using calibrated field instruments. 

Analyses for asbestos, organochlorine pesticides and PCB, dioxin, and chlorinated herbicides will be performed in Phase 2 only if they are detected in the Phase 1 sampling. 

The number of background samples will be identified in the Background Sampling Plan that will be submitted separately. 

Duplicates will be collected at a frequency of one per 20 soil or tuff samples, and one per 10 water samples. 

Equipment rinsate blanks will be collected at a frequency of one per 20 soil or tuff samples, and one per 10 water samples. 

Matrix spike samples will be collected at a frequency of one per sample delivery group per matrix, with a max1mum of 20 samples per delivery group 

For soil/tuff samples will be taken from every fourth 100 yd 3 batch of waste that is to be deposited 

The number of samples is estimated based on the number of sample grids within the proposed waste pile project boundary. After the waste pile boundary IS surveyed the number of grids will be totalled and the number ot samples w1ll be U1anged 
1f necessary 
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• organochlorine pesticides and PCBs 

• chlorinated herbicides 

• reactive cyanide and sulfide 

• pH 
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During Phase 1 , all background soil and tuff samples will be analyzed for total metals, SVOCs, 

and radionuclides. The SVOC analyses will be used to establish background for the PAHs. 

During Phase 1, all baseline soil samples from the waste management areas at the top of the 
mesa will be analyzed for total metals, VOCs, SVOCs, total cyanide, HE, radionuclides, asbestos, 

organochlorine pesticides and PCBs, dioxin, and chlorinated herbicides. 

During Phase 1 , all soil and tuff samples from the waste pile will be analyzed for TC metals using 

the TCLP, VOCs, SVOCs, HE, radionuclides, and asbestos. However, only one-fourth of the soil 
and tuff samples will be analyzed for reactive cyanide and sulfide, organochlorine pesticides and 

PCBs, dioxin, chlorinated herbicides, and pH, because these analytes are not expected to be 

present and are only included to meet the waste acceptance criteria. The reactive cyanide and 
sulfide, organochlorine pesticides and PCBs, dioxin, chlorinated herbicides, and pH samples will 

be selected by collecting one sample from every fourth 1 OO-yd3 batch of waste. 

During Phase 1, all debris rinsate samples, decontamination liquid samples, and free liquid 

samples collected from pockets within the debris or in containers will be analyzed for TC metals 

using total analyses, VOCs, SVOCs, total cyanide, HE, radionuclides, and asbestos. One-fourth 

of the debris rinsate samples will be analyzed for organochlorine pesticides and PCBs, dioxin, 

chlorinated herbicides, and pH because these analytes are not expected to be present and are 

only included to meet the waste acceptance criteria. The organochlorine pesticides and PCBs, 

dioxin, chlorinated herbicides, and pH samples will be selected by collecting one sample from 

containers of rinsate associated with every fourth 1 00 yd3 batch of waste. 

During Phase 2, two of the soil or tuff samples will be analyzed for the following constituents 

analyzed during Phase 1 : total metals, VOCs, SVOCs, HE, radionuclides, asbestos, total cyanide, 

organochlorine pesticides and PCBs, dioxin, and chlorinated herbicides. The remaining Phase 2 
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soil or tuff samples will be analyzed for total metals, VOCs, SVOCs, HE, radionuclides, and total 

cyanide. If asbestos, organochlorine pesticides and PCBs, dioxin, or chlorinated herbicides are 

detected in the Phase 1 samples, then remaining Phase 2 samples will also be analyzed for these 

constituents. 

Two of the Phase 2 liquid samples will be analyzed for the following constituents analyzed during 

Phase 1 : total metals, VOCs, SVOCs, HE, radionuclides, asbestos, total cyanide, organochlorine 

pesticides and PCBs, dioxin, and chlorinated herbicides. The remaining Phase 2 liquid samples 

will be analyzed for total metals, VOCs, SVOCs, HE, radionuclides and total cyanide. If asbestos, 

organochlorine pesticides and PCBs, dioxin, or chlorinated herbicides are detected in the Phase 

1 samples, then the remaining Phase 2 samples will also be analyzed for these constituents. 

Analytical methods to be used are identified and described in the following paragraphs. 

During Phase 1 sampling, the samples of the excavated waste collected for metal analyses will 

be analyzed using the TCLP. The TCLP is required to meet the waste acceptance criteria of most 

of the disposal facilities under consideration. During Phase 2 sampling, total analyses of the 

subsoils and tuff below the waste pile will be run instead of the TCLP. Total analyses are 

required for the comparison with the background UTLs, SALs, or PRGs. 

Total metals analysis may be performed using a combination of inductively coupled plasma (ICP) 

and atomic absorption spectroscopy (AAS) methods. Prior to analysis, samples will be prepared 

by acid digestion. If soil samples contain two phases, the liquids will be separated from the 

solids with a 0.6- to 0.8-mm glass-fiber filter and the liquid and solid portions analyzed separately. 

EPA Method 3005A will be used for digestion of water samples and Method 3050A for digestion 

of soil samples, except for samples collected for cyanide analyses. The analytical methods to 

be used will be determined by the analytical laboratory based on instrument availability and 

~~ 
-~ 

·--~ 
""""" 

required detection limits. , is currently exv~-C.!~d that ind..UCtive~ "C'OUplm:t'-plas~.:.~~ ) 

spectrometer (ICP-MS) analysis (EPA Method(S020))ill be used for.. sis of most metals. lt-·--·-··:J ' / \. .. 
is expected that a furnace AAS method wi~~ usect·f~r analys_i~-~f-~~rrr -------; thod ~--

and cold-vapor AAS(EPA~ethods~~ 7471) w111 be ~a for me~nalys1s. AI rnately, 

ICP-AAS (EPA Meth~01~} and other flame AAS method enes) may be used 
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as long as_ the estimated quantitation units (EQL) are at or below all SALs, except the proposed 

SAL for~~~ water. This SAL is below the EQLs of current analytical methods. EPA 

Method 9~ used for the digestion of soil samples collected for total cyanide analyses. 

EPA Method 901 0 or 9012 will be used to determine the total concentration of inorganic cyanide 

in liquid or solid samples. 

Analysis of VOCs will be performed using purge and trap-gas gas chromatographyimass 

spectroscopy (GC/MS) by EPA Method 8240A. ~ass spectra library. searches for tentatively 

identified compounds will be performed. ~~ .Jt~ . ~ t 
~' ~· ~ ~ 

Analysis of SVOCs will be performed using GC/MS (EPA Method 8270A).Jliquid samples will be 

prepared for analysis using continuous liquid-liquid extraction (EPA Method 3520A). Soil or tuff 

samples will be prepared for analysis using soxhlet extraction (EPA Method 35~0A) or sonication 

(EPA Method 3550). HE analysis will be performed using EPA Method 8330/Field screening for 

HE will be performed using the Laboratory's HE spot-test kit. Analysis for organochlorine 

pesticides and PCBs will be performed using EPA Method 8080A. A · f ~ted 

herbicides will be performed using EPA Method 81508. Analysis f dioxin will ~ performed 

using EPA Method 8280. Mass-spectra library searches for tentatively identified compounds will 

be performed. 

Phase 1 soil and tuff samples will be analyzed for reactive cyanide and sulfide using the test 

methods presented in SW-846 (EPA 1992), Sections 7.3.3.2 and 7.3.4.2, respectively. The 

samples will be acidified to pH 2.0, and any gas that is generated will be trapped in an alkaline 

scrubber. The scrubber solution will then be analyzed for cyanide and sulfide using EPA 

Methods 901 OA and 9030A, respectively. The test procedures will have required detection limits 

of 50 mg/kg cyanide and 100 mg/kg sulfide. The current EPA action levels for cyanide and 

sulfide for reactive wastes are 250 mg/kg and 500 mg/kg, respectively (EPA 1992). 

Samples for asbestos analysis will be analyzed by a certified laboratory using the polarized light 

microscopy method, National Institute of Occupational Safety and Health Method 7400 

(NIOSH 1984). 
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Phase 1 soil and tuff waste samples will be analyzed using TCLP as described in 20 NMAC 4.1, 

Part 261, Appendix II. 

Radiological analysis will be performed using Laboratory procedures. Analysis for gross-alpha 

and gross-beta radioactivity will be performed using gas-flow proportional counting. Approximate 

detection limits for gross alpha are 5 pCi/L for water and 1 0 pCi/g for soil and sludge. 

Approximate detection limits for gross beta are 6 pCi/L for water and 12 pCi/g for soil and sludge. 

Gamma-emitting radionuclides will be analyzed by using gamma spectroscopy. Detection limits 

vary with radionuclides and range from 15 to 300 pCi/L for water and 0.1 to 2.0 pCi/g for soil. 

Typical detection limits vary from 0.1 to 0.2 pCi/L for water and 0.01 to 0.05 pCi/g for soil. 

4.7.2 Laboratory Documentation 

Documentation of sample acceptance at the analytical laboratory must be provided to the MDA-P 

Closure Project Manager following sample screening and log-in. This documentation may consist 

of signed copies of the chain-of-custody record or a letter detailing the field sample numbers 

accepted. Corresponding laboratory sample identification numbers should be provided to the 

Project Manager. 

All laboratory analyst notebooks, log sheets, instrument printouts, charts, calculations, and other 

documents relevant to these samples analyses shall be identified and remain retrievable in the 

RPF. This information may be requested by the Project Manager or quality assurance (QA) 

officer for independent review and validation. 

The analytical laboratory shall submit analytical results to the Project Manager. At a minimum, 

the analytical results shall contain the information shown in the Data Format Checklist presented 

in Figure 4-4. Copies of the analytical results will be appended to the Final Closure Report. Raw 

analytical results will be provided to NMED upon request. Analytical Results for radiological 

analysis including field screening results will be provided to NMED upon request. 
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DATA FORMAT CHECKLIST 

INCLUDE ON LAB DATA SHEETS: 

Location of Sample: 

Type of Sample (Matrix): 

Laboratory Sample Identification Number: 

Client Sample Identification Number: 

Date Sample Collected: 

Date Sample Received by Laboratory: 

Date Sample Extracted (if appropriate): 

Date Sample Analyzed: 

Name and Telephone Number of Analyst: 

Name, Signature, and Telephone Number of Laboratory Manager: 

Weight and Volume of Sample Received: 

Analyte and Analytical Result With Units: 

Method of Analysis: 

Detection Limit: 

List of Tentatively Identified Compounds at or Above Method Detection Limit 

(if appropriate): 

QA/QC That Pertains to Sample: 

INCLUDE IN A NARRATIVE SUMMARY: 

OA/QC Summary Listing All Technical Problems Encountered and Listing All Samples 

Affected: 

Summary of Results by Sample for all Parameters Identified in the Closure Plan: 

Report Presence of Tentatively Identified Compounds: 

FIGURE 4-4. 
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The Project Manager is responsible for implementation of QA policies and quality control (QC) 

procedures. A QA officer, independent of this sampling and analysis task, will assume a QA 

function and report to the Project Manager. The independent QA officer is responsible for 

conducting QA reviews, including second-level approvals of nonconformances and variances, 

primary approval of corrective actions and audits of field and laboratory activities and 

documentation. Results of all QA reviews will be reported to the Project Manager. QA review 

may be requested by the Project Manager or higher level management or may be initiated by the 

individual responsible for the QA function. The following subsections describe QA/QC 

requirements and procedures for sampling and analysis for the MDA-P closure. 

4.8.1 Field QC 

Field QC activities will include collection of QC samples in addition to the field documentation 

requirements discussed in Section 4.5.1. QC samples to be collected include duplicate samples, 

equipment rinsate blanks and matrix spike samples. Table 4-3 summarizes field QC samples 

discussed in this Closure Plan. 

Duplicate samples of water and soil will be collected at a frequency of 1 duplicate sample per 

20 environmental samples for each sample matrix. The field duplicate samples will be collected 

at the same locations as the corresponding environmental samples and will undergo the same 

analyses. The results of analysis of duplicate samples will be used to indicate the variability of 

the sampled matrix by calculating the relative percent difference (RPD) using the following 

formula: 

where C1 is the concentration in the first sample, C2 is the concentration in the duplicate sample, 

and Cave is the mean of the concentrations in the first and duplicate samples. The RPD will be 
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QC Sample Sample 
Type Matrix 

Matrix Spike Water, Soil, 
Tuff 

Field Water, Soil, 
Duplicate Tuff 

Equipment Water, Soil, 
Rinsate Tuff 
Blank 

Table 4-3. 
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Summary of Field Quality Control Samples 

Acceptance Corrective 
Applicable Analysis Frequency Purpose Criteria Action 

See Table 4-2 One per sample delivery Laboratory QC, determine (b) (b) 
group matrix effects 

See Table 4-2 One per 20 soil or tuff Monitor sample variability (c) Advisory--
samples; one per 1 0 water no action 
samples. required 

See Table 4-2 One per 20 soil or tuff Monitor decontamination (a) Advisory--
samples; one per 1 0 water effectiveness and sample no action 
samples. cross contamination required 

(a) For volatiles and semivolatiles analysis, if blank shows detectable levels of any common laboratory contaminant, sample must exhibit that contaminant at a level equal to or 
greater than 10 times the quantitation limit to be considered detectable. For all other contaminants, sample must exhibit that contaminant at a level equal to or greater than 5 
times the quantitation limit to be considered detectable. 
(b) Acceptance criteria and corrective actions for matrix spike recovery will be specified in analytical laboratory QA plan. 
(c) For water samples, the goal for relative percent difference is 25%. For soil or tuff samples, the goal for relative percent difference is 50%. These goals are based on the 
expected variability of the matrices to be sampled. Failure to meet these goals will not require corrective action, but may require evaluation of the cause of variability 

Field documentation is an integral part of ONOC. Field documentation requirements and procedures are discussed in detail in Section 4.5.1 of this sample plan. 
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used as an indication of variability and will not be used to indicate the need for corrective 

actions. 

Equipment rinsate blanks are used to assess sample contamination from improperly cleaned 

sample equipment. Rinsate blanks will be collected during decontamination of sampling 

equipment. The rinsate blank sample will be collected from the final deionized water rinse. If 

disposable sampling equipment is used, rinsate blanks will be collected by rinsing an unused 

sampler with deionized water. Equipment rinsate blank samples will be collected at a frequency 

of 1 for every 20 soil, tuff, and sludge samples, and 1 for every 1 0 water samples. Rinsate blanks 

will be assigned a unique sample identification number for tracking purposes but will not be 

identified as blanks to the analytical laboratory. Equipment blanks will undergo the same 

analyses as the environmental samples. 

For aqueous-matrix spike samples, it will be necessary to collect twice the sample volume than 

is normally collected. The extra sample volume will be used by the analytical laboratory to make 

matrix spike (MS) and matrix spike-duplicate (MSD) samples. For solid-matrix spike samples, it 

will not be necessary to increase the normal sample volume. The results of the MS samples are 

used to evaluate the effects of the sample matrix on analytical method performance. Matrix spike 

samples will be submitted at a frequency of 1 per sample delivery group per matrix for chemical 

analysis. The maximum number of samples per delivery group is 20. 

Instrument calibration and maintenance are field activities subject to QC procedures. Field 

equipment requiring calibration will be limited to radioactivity detection devices and organic vapor 

monitoring and other monitoring equipment specified in the SSHASP. This equipment will be 

calibrated and maintained using the manufacturer's instructions and appropriate standard 

operating procedures (SOP). 

Field personnel will monitor for organic vapors in the waste pile area and may prescribe 

additional personal protective devices based on these measurements. Monitoring shall be 

conducted for nonspecific organic vapors using either a photoionization detector or a flame 

ionization detector. Before the start of field activities, the organic vapor analyzer will be calibrated 

by a trained technician using a calibration gas to check instrument response and ensure proper 

operation. Each day before monitoring at the site, the organic vapor analyzer shall be zeroed, 
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set in an area free from organic vapors, response-checked using a commercially available 
calibration gas, and then taken to the waste pile site for monitoring. 

Validation of data obtained from field measurements will be performed by the MDA-P Closure 
Project Manager. The following reporting requirements for field data will be followed: 

• Soil sample depths. Tape measurements will generally be made to the nearest 0.1 ft; 

however, the accuracy of the measurement depends on depth. Measurements made 
by known lengths of drill string will be made to the nearest 0.5 ft. 

• Locations of sampling sites. Locations of sampling sites will be determined to the 
nearest 0.5 ft. 

4.8.2 Laboratory QC 

The analytical laboratory(ies) will operate under a QA program plan that meets the NMED 
requirements. The Laboratory Quality Assurance Project Plan will specify the laboratory 
procedures to be used for establishing the quality of all analytical data. 

Laboratory review of analytical data will conform with EPA guidance documents and Laboratory 
SOPs. In addition, appropriate qualifiers will be assigned by the laboratory. Qualifier definition 
and assignment will be similar to the guidelines (EPA 1991 a, b) specified in EPA's Contract 
Laboratory Program Statements of Work for Inorganic and Organic Analyses. 

Samples exhibiting surrogate recoveries outside of acceptability limits will be reextracted and/or 
reanalyzed. In the event that surrogate results for both analyses are outside of acceptability 
limits, initial and rerun analyses will be reported by the laboratory. During reanalysis, if a different 
surrogate compound falls outside acceptability limits, additional reextraction and/or reanalysis 
will not be required. However, high surrogate recoveries associated with nondetected samples 
will not trigger reanalysis if the surrogate recovery does not exceed 1 0 percent of the upper 
control limit. 
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MS/MSD analyses with recoveries outside of acceptability limits will be reextracted and/or 

reanalyzed. In the event that results from the reanalysis are also outside of acceptability limits, 

data from both MS/MSD analyses will be reported by the laboratory. During reanalysis, if a 

different MS/MSD compound falls outside acceptability limits, additional reextraction and/or 

reanalysis will not be required. 

The laboratory will ensure that the following criteria are met, as appropriate for the type of 

analysis: 

• Sample custody documentation is complete. 

• Instrument performance criteria has been met. 

• Sample integrity has not been breached. 

• Calibration criteria has been met. 

• Parameter identification and quantification is correct. 

• Holding times have been met. 

• QC samples are within established guidelines. 

• Method and instrument blanks meet acceptance criteria. 

• Documentation is complete and correct (e.g., anomalies have been documented). 

Additional details regarding standard QA procedures are provided in the analytical laboratory

specific QAPP. 
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4.8.3 Variances, Nonconformances, and Corrective Actions 

Variances are deviations from approved work plans or procedures. Variance requests for field 
sampling and analysis procedures will be submitted to the MDA-P Closure Project Manager and 
approved before being implemented. Telephoned or verbal approval from the Project Manager 
is sufficient to proceed with the variance. All variances from field sampling and analysis 
procedures will be documented in the field log book. Variances from analytical laboratory 
procedures will be requested, approved, and documented as described in the Laboratory Quality 
Assurance Project Plan. The Project Manager will coordinate work plan changes with site 
operating personnel before authorizing approvals to proceed. 

Nonconformances are uncontrolled deviations from approved procedures of project requirements 
that may be detected and identified by MDA-P Project personnel or QA personnel. Every 
nonconformance for field procedures that affects quality will be documented and reported to the 
Project Manager and project QA officer. Documentation will include identification of the person 
detecting the nonconformance, a description of the nonconformance, methods for correcting the 
nonconformance or a description of the variance granted and a schedule for completing 
corrective action, if any. Nonconformances for analytical laboratory procedures will be 
documented and reported as described in the Laboratory Quality Assurance Project Plan. 

Corrective actions for field procedures will be implemented as described in the nonconformance 
report. Documentation of corrective action implementation will be submitted to the Project 
Manager and QA officer, through whom all corrective actions must be approved. Corrective 
actions for analytical laboratory procedures will be reported and approved as described in the 
Laboratory Quality Assurance Project Plan. 

4.8.4 Data Validation/Reduction 

Data validation is the systematic procedure of reviewing a body of data against a set of 
established criteria to provide a specified level of assurance of the data's validity before it is used. 
The primary concern of data review and validation is to evaluate reported data for usability. 
Phase 2 analytical results will be validated at DQO Analytical Level Ill (EPA 1992). Raw analytical 
data will be provided to NMED upon request. The validation process will include checks for 
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internal consistency, checks for transmittal errors, and checks for verification of laboratory 

capability. Evaluation of these criteria will involve review of the following: 

• Duplicate field sample analysis 

• Spiked addition recoveries 

• Instrument calibrations 

• Detection limits 

• lntralaboratory comparisons 

• Holding times 

• Database entry accuracy 

• Data normality outliers 

• Accuracy of electronic data transfer 

At the completion of the data validation process, the reviewer will summarize the results and 

specify the uses for which the data is suitable. Qualified data will be flagged, and qualifiers will 

be retained at all subsequent stages of data interpretation. 

4.8.4.1 Data Review, Validation, and Verification Requirements 

Review and validation of environmental data is a multistage process that involves all aspects of 

sample collection and analysis. Validation of investigation data will be performed by checking 

procedures used in the field and comparing the data with previous measurements. Data that 

cannot be validated will be so documented. 

Analytic laboratory data will be validated by Laboratory or contractor personnel. The criteria used 

to evaluate the acceptability and qualification of data will closely follow EPA's functional 

guidelines for organics and inorganics and SW-846 (EPA 1992). If a standard EPA qualifier does 

not exist for a noncompliance category, a new qualifier will be generated or an existing one 

modified. Such qualifiers will be documented in program- or project-specific documents. 

The following sections provide more detail on the criteria used in the data validation processes. 

When EPA guidelines are not available, the laboratory will use historical laboratory data or 

project-specific assigned criteria to establish the acceptability limits. The laboratory-defined 
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acceptability limits for accuracy for a particular method are based on the historical average 

percent recovery ±3 standard deviation units. Acceptability limits for precision are based on 

historical RPDs: acceptable RPDs range from 0 to the average historical RPD +3 standard 

deviation units. 

Maximum allowable holding times are identified in SW-846 (EPA 1992) and are presented in Table 

4-1 . Holding times will be counted from the date of sample collection to the date of 

extraction/analysis. Criteria for qualifying data as a result of holding times are based on EPA 

guidance (EPA 1992). EPA guidance is specific with regard to positive (i.e., detected) results and 

is less specific for nondetected results. The EPA guidelines also state that data should be 

qualified on the basis of professional judgment. 

EPA considers the following chemicals to be common laboratory contaminants: 

• Acetone 

• Methyl ethyl ketone (MEK; also known as 2-butanone) 

• Methylene chloride 

• Phthalate esters 

For common laboratory contaminants and the major cations (i.e., Na, K, Mg, Fe, Ca, AI), the 

blank concentration shall not exceed 5 times the reporting detection limit. For other target 

analytes, the blank level shall not exceed the reporting limit. However, if a method blank 

contaminant is not a target analyte, analysis may proceed, provided that the cause of 

contamination is identified and immediate corrective action taken. During data validation, if field, 

equipment rinsate, or trip blanks samples for a site sampling event or for a sample delivery group 

contain detectable concentrations of common laboratory contaminants or the major cations, the 

analytical results will only be considered positive if the concentration exceeds 1 0 times the 

maximum concentration in the blank(s). Other compounds will be treated similarly, except that 

the allowed level will be 5 times the concentration detected in the field blank, equipment rinsate, 

or trip blank samples (EPA 1992). 

During data validation, both initial and rerun surrogate results will be evaluated to determine 

which of the two sample analyses are more defensible. Defensibility is dependent upon the 
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degree of QC exceeded, sample target analyte results, and performance of reanalysis was 

performed within holding time. If two sets of surrogate results are reported and surrogate 

compounds are outside of criteria in the same direction (e.g., both high- or both low- percent 

recovery), a matrix interference effect has been substantiated. The data will be considered 

usable and the appropriate qualifier applied. In any case, the data report will list results from only 

one of the two analyses. The data validation report will discuss both sets of QC results (if 

applicable) and indicate why results were accepted or rejected. 

If the laboratory control sample and the MS/MSD results are outside acceptability limits for the 

same spiking compound, the results of field samples for that method for the entire sample 

delivery group will be flagged as unusable for nondetects and as estimated for positive results. 

Both field duplicates (organics and inorganics, aqueous samples only) and laboratory duplicates 

(inorganics only) will be analyzed. Duplicates will be evaluated on the basis of their RPDs in 

accordance with acceptance criteria. Positive results that do not meet the RPD criteria will be 

reextracted and/or reanalyzed. Both sets of results will be reported by the laboratory. During 

data validation, both initial and rerun duplicates will be evaluated to determine which of the two 

analyses is more defensible. The data report will list results from only one of the two duplicate 

analyses. The data validation report will discuss both sets of QC results (if applicable) and 

indicate why results were accepted or rejected. 

RPDs are frequently large for data near the reporting limit because of analytical uncertainty at low 

concentrations. Therefore, alternative criteria are applied when values are below a certain 

multiplier of the reporting limit will be evaluated. Inorganic duplicate results within 5 times the 

reporting limit will be considered acceptable if the absolute difference between the sample and 

the duplicate is less than the reporting limit for the analyte. If one duplicate result is greater than 

5 times the reporting limit and the other is less than the reporting limit, the same evaluation 

criteria will apply. If both results are less than the reporting limit, the duplicate precision will not 

be evaluated. For organic duplicate results, the same criteria will apply, except that 2 times the 

reporting limit will be the cutoff. 
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The following is a description of the external validation procedures and items that will be used 

to independently validate the laboratory data. The procedures will be performed on 1 0 percent 

of the data generated from the MDA-P Closure. 

• Assembling all laboratory data for a sample deliver group (i.e., chain of custody 

documents, case narrative, laboratory data reports with surrogate recoveries and 

reporting detection limits, QA/OC summaries of MS/MSD, LCS, duplicate and 

method blank results) 

• Reviewing chain of custody documents for completeness and correctness 

• Reviewing laboratory analytical procedures employed for appropriateness and 

adherence to project requirements 

• Reviewing analytical holding times (the elapsed time from sample collection to 

extraction, when applicable, and analysis) 

• Reviewing method blank, trip blank, equipment rinsate and source water blank 

analytical results. Noting the detected analytes and their respective concentration 

• Identifying and assessing the surrogate compounds, their spiking concentrations, 

the percent recoveries and relative percent differences (RPDs) between the 

MS/MSD analyses by method 

• Assessing the LCS results, their spiking levels, the measured concentrations, the 

percent recoveries and the RPDs between the duplicate LCS (if required) analyses 

by method 

• Reviewing the laboratory and field duplicate samples, the respective 

concentrations and the RPDs for each set by method. 

The data validator may also review the following items if questions concerning the reliability of 

a data set arise: Contract performance, on-site laboratory audit results, and previous contract 

compliance issues. 

On the basis of a comparison of the data with established QC limits, qualifiers will be applied to 

the data as necessary to further validate a reported result. 
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If questions arise during the validation process regarding the qualification of data, the 

Environmental Chemistry Group will review the item requiring resolution and decide on the 

appropriate course of action. In some cases, the analytical laboratory may be contacted for 

clarification or for submittal of missing or additional documentation. All requests shall be 

documented and placed in the project file. 

Upon completion of validation, the data validator will prepare a validation report to be submitted 

to the data users. This report will include a narrative describing the usability of the data based 

on the results of validation along with an outline of specific QC problems and the basis on which 

individual data points were qualified. Copies of the data reporting forms will be attached to the 

Final Closure Report with validation qualifiers added. 

All field and laboratory records/data will be transmitted to the ER RPF. 

S95021d.MDP 4-33 





5.0 GROUNDWATER MONITORING PROGRAM 

Material Disposal Area P Closure Plan 
Revision 0, February 1 995 

On December 15, 1 987, the Laboratory submitted an interim-status groundwater monitoring 

waiver for the laboratory including TA-16 to the NMED, as allowed under Section 265.90(c). 

According to Section 270.1 (c), groundwater monitoring requirements under 20 NMAC 4.1, Part 

264, Subpart F, are not applicable unless a postclosure permit is required. The Laboratory 

intends to petition NMED for a determination that a postclosure permit is not required because 

the closure meets the standards for closure by removal or decontamination in Section 264.258 

in accordance with Section 270.1 (c}(S}(ii). 

The Laboratory understands that demonstrating that groundwater contamination has not 

occurred is a requisite for clean closure under interim status (see preamble to interim-status 

closure regulations, 52-FR 8705 [EPA 1 987]). As described by EPA in OSWER Policy Directive 

No. 9476.00-14 (Lowrance 1 988), interim-status units undergoing clean closure may use soil 

sample results to demonstrate that groundwater is uncontaminated without having a groundwater 

monitoring system in place. In order to clean-close without groundwater monitoring, the owner 

or operator must meet the decontamination standard contained in Section 270.1 (c}(S) and (6) 

and must make a demonstration in accordance with the policy directive. 

The Laboratory will evaluate the potential for groundwater contamination by the waste pile based 

on analytical results from deep boreholes and Phase 2 grid sampling as described in 

Section 4.2.1. These analytical results will be used to define the extent of vertical migration of 

potential contaminants in the vadose zone. 

If the depth of contamination is excessive and meeting the requirements for clean closure 

becomes impractical, the Laboratory will propose interim measures to prevent migration of 

hazardous constituents and will apply for a postclosure permit. 
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6.0 CLOSURE AND POSTCLOSURE REQUIREMENTS 

This chapter describes how the removal of the MDA-P waste pile will be conducted to meet the 

closure requirements in 20 NMAC 4.1. Specifically, this closure plan describes how the 

requirements for closure by removal or decontamination ("clean closure") will be met. After 

removal of the MDA-P waste pile, the clean closure requirements will be met if Appendix VIII 
hazardous constituents in the remaining soil or tuff are below acceptable levels as described in 

Section 6.1 .1 .2. 

Section 6.1 describes general closure requirements, including the process for developing 

acceptable levels for demonstrating clean closure. Section 6.2 describes specific requirements 
applicable to closure of waste piles. Decontamination procedures are presented in Section 6.3 

and Section 6.4 discusses postclosure requirements. 

6.1 General Closure Requirements 

This section describes how general closure requirements applicable to interim-status facilities will 

be met. As required by 20 NMAC 4.1 Part 270.1 (c}(5), interim-status waste piles undergoing 

clean closure must meet the closure and decontamination standards for permitted units 

contained in 20 NMAC 4.1, Part 264.258(a). 

6.1.1 Partial and/or Final Closure Activities 

[20 NMAC 4.1, Sections 265.111,265.112, 264.258(a) and 270.1(c)(5)] 

The Laboratory intends to close the waste pile in accordance with the clean closure requirements 

of 20 NMAC 4.1, Sections 265.111 and 264.258{a). To meet these requirements, the waste pile, 

including the waste residues and structures, will be removed and/or decontaminated, and 

disposed. All contaminated containment syster:-1 components (liners, etc.), contaminated 

subsoils, and structures and equipment contaminated with waste will be removed and 

decontaminated. After the waste pile has been removed, the remaining soils and tuff containing 

hazardous constituents below acceptable levels may be left in place. All reusable equipment 

used during closure will be decontaminated. 
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Closure Performance Standard [20 NMAC 4.1, Section 265.111] 

The waste pile will be closed in a manner that 

• 

• 

minimizes the need for further maintenance; and 

controls, minimizes, or eliminates, to the extent necessary to protect human health 

and the environment, postclosure escape of hazardous or mixed waste, 

hazardous constituents, leachate, contaminated runoff, or hazardous waste 

decomposition products to groundwater or surface waters or to the atmosphere. 

This standard will be met by removal and off-site disposal of the waste pile. After removal of the 

waste pile, all debris, soil, equipment, and structures contaminated with Appendix VIII 

constituents above acceptable levels will have been removed or decontaminated. Acceptable 

levels are described in Section 6.1.1.2. 

All equipment will be decontaminated using the procedures described in Section 6.3.1 or 

removed for final disposition. All residuals resulting from decontamination will be removed for 

final disposition as described in Section 6.3.2. 

The closure performance standard does not apply to radioactive contaminants that may be 

present in the waste pile. Any actions necessary to protect human health and the environment 

from exposure to radionuclides at this site will not be addressed as part of this closure plan. 

6.1.1.2 Closure/Decontamination Standard [20 NMAC 4.1, Sections 264.258(a) and 

270.1 (c)(S)] 

The clean-closure performance standard will be met if Appendix VIII constituents in the Phase 2 

shallow grid samples are below acceptable levels. These acceptable levels consist of 

• 

• 

• 
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The approach for determining whether the closure performance standard has been met is 

illustrated in Figure 6-1. This approach is based on two methodologies: comparison with SALs 

developed using the methodology outlined in the Laboratory Installation Work Plan (LANL 1993b) 

and development of PRGs using the methodology identified by the EPA (1991 a and 1992a). As 

shown in Figure 6-1 , the decision whether clean closure standards have been met can be made 

at several stages. The process is designed so that decisions can be made as early as possible. 

The major steps in the process are described briefly below. 

The first step in the process is to review data to determine whether they meet QAJQC criteria. 

The OA/QC evaluation will be based on the Quality Assurance Project Plan. The level of 

uncertainty associated with estimated values (e.g., J-flagged data) and the potential effect this 

may have on the decision-making process will be discussed. Those data that do not meet the 

QA/QC criteria will be rejected. If the rejection of the data results in less than the minimum 

number of three samples within an exposure unit, additional sample(s) will be analyzed. 

Exposure units are discussed in Appendix B, Section 8.2. If a risk assessment is required, a 

minimum of three samples are needed to develop a 95% upper confidence limit of the mean, 

which is used in estimating exposure and potential risk. Although a risk assessment could be 

conducted using one or two sample concentrations, the uncertainty associated with that analysis 

is greatly reduced by using at least three samples. 

Measured concentrations of Appendix VIII hazardous constituents in soil and tuff meeting QA/QC 

criteria will then be compared with background concentrations of metals, radioactivity, and PAHs. 

Background will be defined as the 95% UTL calculated from concentrations of constituents 

measured in unaffected soil and tuff similar to that present near the MDA-P waste pile. If existing 

data are not sufficient to provide a statistically meaningful UTL, then additional samples will be 

collected near the waste pile in locations believed to be unaffected by releases from Laboratory 

facilities. Constituents in soil, subsoil, and tuff that are present at concentrations below the UTL 

will be eliminated from consideration. 

Those constituents in soils and tuff that are present above the background UTL will then be 

compared with SALs. SALs are very conservative indicators of levels of contamination that could 

pose a health risk. Individual constituents at concentrations below SALs do not present a 

significant human health risk (i.e., the SAL comparison ratio [maximum concentration/SAL] for 
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the individual constituent is less than 1 ). Thus, if the maximum concentration of a single 

constituent in soils and tuff is less than the SAL, then the clean-closure performance standard 

will be met for that constituent. 

The additive effects of multiple constituents is similarly evaluated by adding the ratios of the SAL 

comparison values (maximum concentration/SAL) for each constituent with a similar toxic end 

point (e.g. cancer, kidney effects, liver effects). If the total value is less than 1, the additive effects 

of multiple constituents are not considered to present a human health risk. If multiple 

constituents are detected and the total sum of the SAL comparison ratios (maximum 

concentration/SAL) is less than 1 (LANL 1993b), then the clean closure standard will be met. 

If the constituent does not have a SAL, a SAL will be developed using reference doses (RfDs) 

and/or cancer potency factors (CPFs) using the methodology presented in Appendix J of the IWP 

(LANL 1993b). RfDs and CPFs will be obtained from EPA's Health Effects Assessment Summary 

Tables (HEAST) and Integrated Risk Information System (IRIS). If an RfD or CPF is not available 

from either HEAST or IRIS, one will be requested from EPA's Environmental Criteria and 

Assessments Office. If there are no EPA-approved RfDs or CPFs, a health criterion will be 

developed using a similar constituent which has toxicological data. 

If any constituent in soil or tuff exceeds SALs or the sum of the SAL comparison ratios exceeds 

a target value of 1, then site-specific risk-based PRGs will be developed for those constituents. 

Each PRG will be developed using site-specific input parameters based on a continued industrial 

land use scenario (Appendix B). If the maximum concentration of each selected constituent 

within an exposure unit exceeds its PRG (i.e., the PRG comparison ratio [maximum 

concentration/PRG] for the individual constituent exceeds 1) or the sum of the PRG comparison 

ratios for a specific target organ or effect (e.g., cancer risk) exceeds a target value of 1, then a 

baseline risk assessment will be conducted in accordance with EPA guidance (EPA 1989, 

EPA 1991 a, EPA 1992). The baseline risk assessment will consider all potential pathways for 

continued industrial land use and all detected constituents greater than background UTL. 

If the risk assessment shows that the total cancer risk is less than 1 x1 o-4 and the total noncancer 

hazard index is less than 1, then the clean-closure performance standard will be met. If not, an 

amendment to the closure plan will be prepared that will provide for additional waste removal to 
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risk-based clean-up levels. This amendment must be approved by NMED before it is 

implemented. 

Application of the above process to demonstrate clean closure will be documented in the Final 

Closure Report to be submitted to NMED, as described in Section 7.0. 

6.1.1.3 Contents of Closure Plan (20 NMAC 4.1, Section 265.112(b)] 

This closure plan identifies the steps necessary to perform final closure of the waste pile. 

• Section 6.2.1 describes how the waste pile will be closed in accordance with the 

closure performance standard in Section 6.1.1.1 [20 NMAC 4.1 , Section 

265.112(b)(1 )] and provides a general description of how final closure will be 

conducted [20 NMAC 4.1, Section 265.112(b)(2)]. 

• Section 6.2.2 identifies the maximum extent of operation that was not closed 

during the active life of the waste pile [20 NMAC 4.1, Section 265.112(b)(2)]. 

• Section 6.2.3 estimates the maximum inventory of hazardous waste in the waste 

pile during the active life of the waste pile [20 NMAC 4.1, Section 265.112(b)(3)]. 

• Section 6.2.4 provides a detailed description of the methods that will be used to 

remove hazardous or mixed wastes. This section also references specific 

sampling and analysis procedures that will be used [20 NMAC 4.1, 

Section 265.112(b)(3)]. 

• Sections 6.2.5 and 6.3.1 provide a detailed description of the steps needed to 

remove, decontaminate, store, and transport all hazardous waste residues and 

equipment. This section references methods for sampling and analysis and 

criteria for determining the extent of decontamination necessary to satisfy the 

closure performance standard [20 NMAC 4.1, Section 265.112(b)(4)]. 
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• Section 6.2.6 provides a detailed description of other activities (including treatment 

of hazardous waste, if applicable) necessary to ensure that the closure 

performance standard is met [20 NMAC 4.1, Section 265.112(b)(5)]. 

• Section 6.2. 7 provides a schedule for final closure of the waste pile. This 

schedule includes the total time required to close the waste pile and the time 

required to perform all of the activities described in Sections 6.2 and 6.3 [20 

NMAC 4.1, Section 265.112(b)(6)]. 

• Section 6.3.2 provides a description of the methods that will be used to 

characterize, manage, store, and dispose of hazardous or mixed wastes. In 

addition, it identifies the off-site hazardous and mixed-waste management unit(s) 

to be used, if applicable, and the type(s) of unit(s) to be used. This section also 

references specific sampling and analysis procedures that will be used [20 NMAC 

4.1 , Section 265.112(b) (3)]. 

• Section 6.3.3. provides a description of the criteria to be used to determine the 

extent of decontamination necessary to meet the closure performance standard 

[20 NMAC 4.1, Section 265.112(b) (4)]. 

• Section 6.3.4 provides a description of the methods to be used for sampling and 

testing to demonstrate successful decontamination [20 NMAC 4.1, 

Section 265.112(b) (4)]. 

Amendment of Closure Plan [20 NMAC 4.1, Section 265.112(c)] 

No changes in unit operating plans or design are expected that would require amendment to the 

closure plan. However, an amendment to the closure plan will be submitted to the NMED 

whenever 

• a change occurs in the expected year of closure or 

S95021f.MDP 6-7 



Material Disposal Area P Closure Plan 
Revision 0, February 1 995 

• an unexpected event is encountered during final closure activities that requires 

amendment to the closure plan. An unexpected event would include the 

discovery of hazardous waste or mixed-waste residuals that cannot be removed 

or decontaminated to meet the closure performance standard or additional 

excavation and sampling that may be required (e.g., removing contaminants in 

cracks or fractures). 

The closure plan will be amended and submitted to the NMED within 60 days after the 

occurrence of an unexpected event that affects the closure plan. If the unexpected event occurs 

during the final closure period, the closure plan will be amended and submitted within 30 days 

after the unexpected event. In addition, if an approved plan is being amended, a written request 

to authorize a change to the approved plan will accompany the amended plan. 

6.1.1.5 Notification of Closure [20 NMAC 4.1, Section 265.112(d)] 

Submission of this closure plan constitutes notification to NMED of the Laboratory's intent to 

close this waste pile. The last receipt of hazardous waste at the waste pile occurred sometime 

in 1984. 

6.1.1.6 Closure Activities Performed Prior to Notification of Closure 

[20 NMAC 4.1, Section 265.112(e)] 

The Laboratory did not begin removal activities, including removal of hazardous wastes and 

decontamination or dismantling of equipment, prior to notification of final closure. 

6.1.2 Time Allowed for Closure (20 NMAC 4.1 , Section 265.113) 

6.1.2.1 Extension of Closure Time Frame [20 NMAC 4.1, Sections 265.113(a),(b)] 

The NMAC closure regulations require the Laboratory to remove all hazardous or mixed wastes 

within 90 days of closure plan approval and to complete final closure activities within 180 days 

after approval of the closure plan, unless a longer period has been approved. 
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For this project, an extension of the 90-day and 180-day closure time frames will be necessary. 

Removal of wastes and completion of closure activities as described in Sections 6.2.4, 6.2.5, and 

6.2.6 will require at least 20 months if a risk assessment is not conducted. This extended time 

frame is required because of the logistics of removing relatively large amounts of waste from a 

steep incline and decontaminating the waste in an area that is limited in size. The time required 

for excavation and decontamination will depend on weather conditions and cannot be predicted 

with any high degree of accuracy. In addition, because the waste is potentially explosive. 

additional time will be necessary to implement the required safety measures. If a risk assessment 

is conducted, completion of closure activities will require at least 26 months. For these reasons, 

the Laboratory requests that NMED approve a 26-month closure time frame for waste removal 

and final closure. The anticipated closure schedule is presented in Section 6.2.7. 

6.1.2.2 Time Frame for Demonstrations for Extensions 

(20 NMAC 4.1, Section 265.113(c)] 

As indicated in Figures 6-2 and 6-3, at least 26 months will be required to remove wastes and 

"'·· complete closure activities if a risk assessment is conducted. If completion of final closure 

activities will take longer than 26 months from the time the closure plan is approved, the 

Laboratory will submit a closure plan amendment in accordance with 265.112(c). 

6.1.3 Disposal or Decontamination of Equipment, Structures, Debris, and Soils 

(20 NMAC 4.1, Section 265.114} 

During the final closure period, all equipment, structures, debris, and soil that is contaminated 

above acceptable levels must be properly disposed of or decontaminated. Contaminated 

equipment will be decontaminated in accordance with the procedures described in Section 6.3.1 . 

Contaminated structures and soils will be identified, decontaminated, removed, and disposed of 

in accordance with the procedures described in Sections 6.2.4, 6.2.5, and 6.2.6. Section 6.3.2 

describes how wastes generated during closure will be managed. Section 6.3.3 describes the 

criteria used to determine when decontamination and closure activities have met the closure 

performance standard. Section 6.3.4 describes the specific sampling and analysis procedures 

to be used to verify that all materials remaining onsite after closure meet the closure performance 

standard. 
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6.1.4 Certification of Closure (20 NMAC 4.1, Section 265.115) 

Within 60 days of completion of the final closure activities described in this plan, a certification 

of closure will be submitted to the NMED. This certification will indicate that the MDA-P waste 

pile has been closed in accordance with the specifications in the approved closure plan. The 

closure certification will be submitted by registered mail and will be signed by the DOE Los 

Alamos Area Office Manager and the Laboratory Environment, Safety, and Health Division 

Director or their authorized representatives and by an independent, registered professional 

engineer. Exhibits 6-1 and 6-2 show examples of the closure certificates that will be submitted. 

In addition, documentation supporting the certifications will be furnished to the NMED at that 

time. This documentation will consist of the Final Closure Report described in Section 7.0. 

6.1.5 Survey Plat [20 NMAC 4.1, Section 265.116) 

This closure plan does not address closure of the waste pile as a landfill. Thus, submission of 

a survey plat indicating the location of landfill units is not required. If, during closure, it is 

determined that closing any areas as disposal units is necessary, the closure plan will be 

amended. The amended plan will include the survey plat requirements of 20 NMAC 4.1 , Section 

264.116. 

6.1.6 Closure Cost Estimate [20 NMAC 4.1, Section 265.142) 

A closure cost estimate is not required because federal facilities are exempt from this requirement 

per 20 NMAC 4.1, Section 265.140(c) 

6.1. 7 Financial Assurance for Closure [20 NMAC 4.1, Section 265.143) 

Financial assurance mechanisms are not required because federal facilities are exempt from this 

requirement per 20 NMAC 4.1, Section 265.140(c). 
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The undersigned, the United States Department of Energy, Los Alamos Area Office as owner and 
former operator of the Material Disposal Area P waste pile (Facility), and the University of 
California, as the former operator of the Facility, located at Los Alamos National Laboratory, in 
Los Alamos County, New Mexico, hereby certify and state that they have permanently ceased 
the active operation of the Facility and have fully implemented all measures relating to the closure 
of the Facility as set forth in the closure plan approved by the New Mexico Environment 
Department for the Facility. 

For the United States Department 
of Energy, Los Alamos Area Office 
(Owner/Operator): 

(Signature) 

(Name) 

(Title) 

For the University of California 
(Operator): 

(Signature) 

(Name) 

(Title) 

Exhibit 6-1. Example of Owner or Operator Closure Certification 
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I, an independent Professional Engineer registered pursuant to the 
Professional Engineers registration laws of the State of New Mexico, hereby certify that I have 
reviewed the closure plan for the Material Disposal Area P waste pile (Facility) at Los Alamos 
National Laboratory, that I am familiar with the New Mexico Hazardous Waste Regulations that 
are applicable to the closure of such Facility, and that I personally have made visual inspection(s) 
of the aforementioned Facility, and that the closure of the aforementioned Facility has been 
performed in full and complete accordance with the Facility's Closure plan approved in writing 
by the Secretary, New Mexico Environment Department, on , 19_. 

(Signature) (Date) 

(Professional Engineering License Number) 

(Seal) 

(Business Address) 

(Telephone Number) 

Exhibit 6-2. Example of Independent Registered Professional Engineer Closure Certification 
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6.1.8 Liability Requirements [20 NMAC 4.1, Section 265.147] 

Liability coverage is not required because federal facilities are exempt from this requirement per 

20 NMAC 4.1, Section 265.140(c). 

6.2 Specific Closure Requirements for Waste Piles 

6.2.1 Description of Closure of Each Unit and Final Closure [20 NMAC 4.1, Sections 

265.112(b)(1) and (2), and 264.258(b)] 

Phases 1 and 2 sampling and analysis are described in Section 4.0. Phases 3 and 4 sampling 

and analysis and additional waste removal, if required, will be presented in an amendment to this 

closure plan. Clean closure of the waste pile will include the following activities: 

• Preparation of the site, including setting up the administrative, staging, and 

decontamination areas, tree removal (as necessary), and relocation of power-line 

poles 

• Excavation of the debris and soil from the waste pile to the staging area at the top 

of the mesa 

• Phase 1 sampling to establish background and baseline UTL's 

• Phase 1 characterization sampling of the soil during the removal process and at 

the staging area 

• Inspection and spot-testing of the debris and soil for HE contamination 

• Segregation of potentially contaminated debris and soil based on physical 

characteristics and field instrument readings 

• 
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Size reduction of the debris, if necessary to facilitate handling and 

decontamination 

• Decontamination of the debris using steam/hot water at the decontamination pad 

to eliminate constituents of listed or characteristic waste 

• Segregation of radiologically contaminated debris and potentially HE-contaminated 

debris after decontamination 

• Open burning/detonation of potentially HE-contaminated, nonradioactive, non

hazardous debris and soil, to destroy any remaining HE contamination 

• Onsite or offsite treatment of soils and decontamination wastes contaminated with 

barium or other constituents 

• Off-site disposal of debris and soil 

• Phase 2 confirmatory grid sampling of the soils/tuff beneath the waste pile to 

demonstrate that the clean-closure performance standard has been met 

• Phase 2 deep borehole sampling to determine the vertical extent of contamination 

• Phase 3 characterization sampling and analysis, if additional waste removal is 

necessary and if additional sampling is needed to better define the areas requiring 

removal 

• Removal and disposal of additional soils/tuff, if closure performance standard has 

not been met 

• Phase 4 confirmatory sampling and analysis of the soils/tuff to demonstrate that 

clean closure has been met if additional waste removal is necessary 

• Stabilization of the site by back-filling and revegetation 
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Dismantling the closure waste handling/management areas (e.g., staging, 

decontamination areas) and sampling soil beneath these areas to ensure that 

closure activities have not contaminated the area above baseline UTLs. 

The Phase 1 characterization sampling and analysis activities are discussed in Section 4.1 . 

Removal/decontamination and disposal are discussed in Section 6.2.4, 6.2.5, 6.2.6, and 6.3. 

Phase 2 confirmatory sampling and analysis activities are discussed in Section 4.2. Phase 3 

(characterization sampling) and Phase 4 (confirmatory sampling and analysis) will be identified 

at a future date as discussed in Section 6.2.2. Stabilization is discussed in Section 6.2.6. 

After the soil and debris in the waste pile have been removed, specific activities will be needed 

to demonstrate the clean closure requirements have been met (Section 6.1 .1 .2). These activities 

will depend on the extent of contamination, as determined through sampling and analysis. 

Demonstration of clean closure may include the following actions: 

• Conduct Phase 2 confirmatory grid sampling and analysis . 

• Evaluate the Phase 2 confirmatory grid sampling and analysis results as described 

in Section 6.1.1.2 to determine if the clean closure performance standards have 

been achieved or a risk assessment is necessary. 

• If the clean closure performance standard has been met, submit the Final Closure 

Report as described in Section 7.0. 

• If a risk assessment is needed, conduct the risk assessment in accordance with 

EPA guidance (EPA 1989, EPA 1991 a, and EPA 1992b) and compare calculated 

risks with target risk levels for an industrial exposure scenario. If target risk levels 

are exceeded, risk-based clean-up goals will be developed. If these goals have 

not been met, additional waste will be removed to achieve clean closure. 
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• If additional waste will be removed, prepare an amendmer:t to the closure plan 

that identifies the approach for completing closure and describes how the risk will 

be reduced to the acceptable levels. Submit an amendment to NMED for 

approval prior to implementation. 

• This amendment will include either a Phase 3 or Phase 4 sampling and analysis 

plan. A Phase 3 site characterization sampling and analysis plan will be included 

if additional sampling is necessary to better define the areas requiring additional 

removal. A Phase 4 sampling and analysis plan will be included for confirmatory 

sampling of remaining soil after removal of the additional waste. If Phase 3 

sampling is not necessary, this amendment will include a Phase 4 confirmatory 

sampling and analysis plan. 

• 

• 

• 

Submit amendment to the closure plan to NMED for review and approval. 

Perform additional removal and disposal of waste and Phase 3 or Phase 4 

sampling and analysis. 

If Phase 3 sampling was conducted, prepare the Phase 4 confirmatory sampling 

and analysis plan based on an evaluation of the results of the Phase 3 sampling. 

• Submit Phase 4 confirmatory sampling and analysis plan to NMED for review and 

approval prior to implementation. 

• After NMED approval, perform Phase 4 sampling and analysis. 

• Evaluate the results of the Phase 4 confirmatory sampling and analysis based on 

comparison with the target cleanup levels. If the clean-closure performance 

standard has been achieved, submit Final Closure Plan as described in Section 

7.0. 

If at any time in this process clean closure of the waste pile is determined not to be feasible 

because of the nature and extent of contamination, the remaining waste pile will be closed as 
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a landfill as required by 20 NMAC 4.1, Section 265.258(b), and an amended closure/postclosure 

plan will be prepared and submitted to the NMED. 

6.2.2 Identification of Maximum Extent of Operation [20 NMAC 4.1, Section 265.112(b) (2)] 

The estimated maximum extent of operation of the waste pile is shown in Figure 1-1 . The waste 

pile was operated from the early 1950's to 1984. 

6.2.3 Estimate of the Maximum Inventory of Hazardous Waste 

[20 NMAC 4.1, Section 265.112(b)(3)] 

The MDA-P waste pile contains an estimated 30,000 yd3 of waste and debris. It is anticipated 

that 500 yd3 of excavated soil will require treatment. This estimate is based on professional 

judgement and visual inspection of the waste pile. 

6.2.4 Detailed Description of Removal of Waste Inventory 

[20 NMAC 4.1, Sections 265.112(b)(3) and (4)] 

Prior to the excavation of the waste, several activities will occur. A staging area will be set up 

for the segregation of waste material (see Figure 2-4 in pocket at the end of Chapter 2.0). This 

staging area will be constructed of a 200-ft by 200-ft, 80-mil high-density polyethylene (HOPE) 

liner overlain by a protective layer of plywood or steel. Material will be placed at this staging 

area, inspected, sampled, and segregated based on physical characteristics. Immediately 

adjacent to this staging area, a decontamination pad will be constructed of concrete covered with 

an 80-mil HOPE liner. The liner will be overlain by a protective layer of plywood or steel. This 

decontamination pad will measure approximately 40 ft by 40 ft and will have 2-in. curbing to 

contain any liquids. During decontamination, plastic splash guards will be placed inside the curb 

of the decontamination pad to prevent liquids from coming into contact with surrounding soils. 

This decontamination pad will be placed inside a secondary containment system constructed of 

80-mil HOPE with 4-in. curbing made of wood covered by the liner. During decontamination, the 

liquids in the decontamination pad will be vacuumed out into a container to prevent the liquid 

from overtopping curb levels. Nearby, two 40-ft by 40-ft evaporation ponds will be constructed 
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for the drying of treated soils. These ponds will be 2 ft deep and lined with two 80-mil HOPE 

liners, which are overlain by a protective layer of plywood or steel. 

Two 40-ft mobile office trailers will be located at the work site for administrative and break 

activities. One trailer will be used as a lunch area and dressout area. The other trailer will be 

used for project management activities. These trailers will be connected to on-site electricity and 

phone lines. 

Tree removal and clearing associated with the waste pile removal will begin as soon as the 

personnel decontamination facilities are in place. Four power poles that currently run through 

the affected work area will be relocated as directed by Laboratory engineers. 

The waste will be excavated using a combination of several methods. The primary method of 

excavation will be a tracked backhoe with a 2-yd3 bucket similar to a Caterpillar Model 31 0. The 

excavated material will be placed in 1 O-yd3 dump trucks or suitable containers (e.g., roll off 

boxes) and transported to the segregation area. 

During excavation and segregation of the waste material, size reduction may be required to 

facilitate handling and decontamination. The steel material will be cut using Port-O-Band™ saws 

or acetylene torches. 

The excavation will be overseen by two safety officers. One safety officer, employed by the 

contractor, will be responsible for general safety. The second safety officer, employed by 

Laboratory TA-16 operations, will be responsible for evaluation of any HE contamination in the 

excavated material. Field screening procedures for detection of HE will be used at the discretion 

of the TA-16 safety officer. If detonatable quantities of HE or suspected HE are encountered, TA-

16 personnel will be contacted to direct the removal of the HE. Prior to excavation or handling 

of debris, it will be visually inspected for HE and spot tested to ensure safety. 

The second excavation method will involve the excavation of controlled bench cuts using tracked 

bulldozers (similar in size to a Caterpillar D-8) and tracked excavators. The benches will be cut 

' into the face of the mesa to ensure safe excavation of material below the bench with the 
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backhoe. The material will be transported to the dump trucks using front-end loaders or may be 

loaded directly into the trucks with the backhoe. 

A third method of excavation that might be necessary involves the operation of a dragline 

combined with winch lifting and crane lifts. A crane may also be used in combination with a 

clamshell or electric magnet. 

Certain wastes (e.g., concrete blocks) that lie on the slope of the mesa may be removed by 

demolition with pneumatic air hammers mounted on tracked excavators or hand-held pneumatic 

air hammers. This material will be reduced to manageable sizes, loaded into dump trucks, and 

transported up the access road to the segregation area for handling and decontamination. 

During excavation, material will be radiologically surveyed by health physics personnel under the 

direction of a Laboratory-qualified radiological control technician (RCT). Radiological waste is 

not expected but if found it will be separated from nonradioactive waste and placed in containers 

as directed by the Laboratory RCT. 

After the waste pile is removed, excavation will continue into the underlying subsoils and tuff. 

Field instruments will be used while performing this overexcavation. Excavation will continue until 

the closure standards are thought to have been reached. This overexcavation is estimated to 

be approximately 2 ft deep. Field screening instruments and visual inspection will be used to 

determine the depth of the over-excavation. Some areas will be excavated to different depths 

than others. 

All equipment that came in contact with waste will be decontaminated as described in Section 

6.3.1 . The wastes generated during closure will be managed and disposed of as described in 

Section 6.3.2. 

6.2.5 Detailed Description of Closure of Waste Residues 

[20 NMAC 4.1, Sections 265.112(b)(4) and 265.114] 

The remaining soil and tuff potentially contaminated by the waste pile will be sampled as 

described in Section 4.2. The results of the Phase 2 shallow grid sampling will be used to 
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determine if the clean-closure performance standard has been met, as described in Section 

6.1 .1 .2. If results indicate that the standard has not been met, removing contaminated soil and/or 

tuff may be necessary. The specific methods and procedures to be used for closure will depend 

on the extent of contamination. Any expected removal can be performed with wheel- or track

mounted excavation equipment. All equipment used to remove waste residues will be 

decontaminated as described in Section 6.3.1. MDA-P debris will be decontaminated using hot 

water and steam to remove any HE, as well as Appendix VIII constituents. After decontamination, 

the material will be tested and certified free of HE by the TA-16 safety officer. 

After all equipment is decontaminated through steam cleaning the decontamination pad and 

evaporation ponds will be steam-cleaned. In addition, all structures and equipment that may 

have come into contact with waste will be disassembled and/or decontaminated as appropriate. 

All equipment, structures, liners, concrete, etc. will be visually inspected to ensure no visible 

contamination remains. A final rinsate sample will be collected and analyzed as described in 

Chapter 4.0. If Appendix VIII constituents are not detected in the final rinsate samples, then the 

debris will be sent to a RCRA Subtitle D disposal facility and the equipment, the decontamination 

pad, evaporation ponds, and other structures will be sent to RCRA Subtitle D disposal facilities 

or reused if appropriate. 

All contaminated soil and tuff will be packaged, labeled, stored, and transported in accordance 

with approved Laboratory waste management procedures. Wastes determined to be hazardous, 

mixed, or low-level radioactive will be transported to a treatment, storage, or disposal facility as 

described in Section 6.3.2. Selection of the disposal site will depend on the waste 

characteristics, waste acceptance criteria, and disposal costs. 

After all equipment, pads, and ponds are removed, the subsoils below these areas will be 

sampled and analyzed as described in Chapter 4.0. As described in Section 6.1.1 .2, the 

analytical results of the Phase 2 grid samples will be compared with acceptable levels to 

determine if further activities are needed to demonstrate clean closure. It may be possible to 

compare results directly with SALs or risk-based PRGs to demonstrate that closure standards 

have been met. Alternatively, it may be necessary to perform a risk assessment. The risk 

assessment may indicate that existing levels of constituents are acceptable or that additional 

removal is necessary. 
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If removal is necessary, an amendment to the closure plan will be prepared that identifies how 

additional waste will be removed. This plan must be submitted to NMED for approval prior to 

implementation. Phase 3 site characterization sampling may be necessary to better define the 

contaminated areas that require removal. Phase 4 confirmatory sampling and analyses will be 

required to ensure that the contamination has been removed to acceptable levels. After the clean 

closure performance standards have been met, the closure waste handling/management areas 

will be dismantled and the soil beneath these areas will be sampled to ensure that the closure 

activities have not contaminated the area above the baseline UTLs. Any contamination above 

the baseline UTLs will be removed and confirmatory samples will be collected. Following 

completion and certification of clean closure under 20 NMAC 4.1 , the site will be stabilized by 

placing topsoil and backfill as appropriate. The area will be reseeded and replanted with native 

vegetation. The area will be periodically inspected to ensure the replanting is successful. 

The results of the radiological and chemical analysis of samples will also be used to determine 

site-specific health and safety requirements for subsequent closure activities. Preventing 

atmospheric release of RCRA constituents, as needed to meet the closure performance standard 

under 20 NMAC 4.1 265.111, will be addressed in the development of risk-based cleanup levels. 

6.2.6 Detailed Description of Other Necessary Activities 

[20 NMAC 4.1, Sections 265.112(b)(5) and 265.114] 

Steam cleaning will be used to remove barium, toxic metals, and other hazardous constituents 

from the debris. If the debris is visibly uncontaminated after decontamination, it will be 

considered uncontaminated with barium, toxic metals, and other hazardous constituents. Results 

of visual inspections and decontamination will be documented. 

After steam cleaning, debris with inaccessible areas or with extreme deterioration will be placed 

on the burn pad for flashing by TA-16 personnel to ensure destruction of any potential HE. 

Burning of combustible waste and flashing of steel components will be conducted at the TA-16 

..,., burn pad adjacent to the waste pile. Burning will be conducted under an existing burn permit 
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from the NMED Air Quality Bureau. During burning operations at TA-16, no personnel access 
will be allowed to MDA-P. TA-16 burn schedules and the contractor schedules will be 
coordinated to minimize project delays and TA-16 operation delays. 

On-site treatment of contaminated soils or liquids will be conducted in tanks meeting the 
requirements of 20 NMAC 4.1, Sections 264.192 through 264.199. The treatment will occur in 
less than 90 days and is exempted from permit requirements as described in 20 NMAC 4.1 , 
Section 262.34. These tanks will be used for the closure of the MDA-P waste pile only. The life 
span of these tanks is limited to the duration of the closure which is expected to be 20 months. 
As identified in 20 NMAC 4.1 , Section 264.193(g), these tanks will be designed and operated to 
prevent migration of hazardous waste or constituents to the ground water or surface water. All 
tanks will be inspected daily to ensure no hazardous constituents can spread to the environment. 
All tanks will be covered with tarps at the end of each day's use. On-site treatment is expected 
to consist of stabilizing barium-contaminated soils. The soil will be loaded into a hopper and 
placed in a mixer. It is expected that 12-yd3 batches will be mixed using mix equipment similar 
to a Maxon Paddle Mixer or possibly a 1 O-yd3 cement mixer truck. The mixer will be placed in 
a secondary containment system consisting of an 80-mil HOPE liner with 4-in. curbing made of 
wood. The equipment will be supported with a concrete pad. The mixer and containment 
structure will be inspected daily and repaired as necessary to ensure no hazardous constituents 
can spread to the environment. All equipment will be covered with tarps after the end of each 
day's use. After rain events, water in treatment tanks will be pumped into containers and 
sampled and managed based on analytical results. The material will be mixed with a 40% 
solution of ammonium sulfate. An estimated 15-gal. or less of ammonium sulfate solution will be 
required for each cubic yard of waste. The mixture is expected to produce a moisture-free 
stabilized soil that will pass the paint-filter test (EPA 1992). After stabilization, the mixture will be 
placed in the evaporation ponds with a front-end loader for 24 hours to ensure it is dry enough 
to transport to the disposal facility. After successful sampling results indicate the soil no longer 
exhibits cne TC for barium, the waste will be sent to a permitted off-site solid waste disposal 
facility. Water and sludge collected during decontamination will be mixed and stabilized with the 
soil. 

Limited treatability studies will be conducted by on-site personnel or Laboratory-approved 
laboratories to confirm the stabilization formula prior to full-scale treatment. Two 1 00 ml samples 
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will be collected for the treatability study. The sample with the highest level of contaminants will 

be selected for the treatability study. If the treatability study is conducted onsite, the NMED 

Director will be notified in writing no less than 45 days before conducting the study. Treatability 

studies will be conducted in accordance with 20 NMAC 4.1 Section 261.4(e) and (f). 

Surface water run-on will be controlled during the closure of this waste pile. The asphalt trench 

at the top of the waste pile will be used to prevent water from running into the waste pile. The 

asphalt trench will be inspected and repaired as necessary to prevent water run-on from entering 

the waste pile. This water will be discharged to the stream below under existing storm-water 

discharge requirements for TA-16. Areas where excavations are currently in progress or with 

newly exposed surfaces will be covered during storm events with tarps or some other type of 

covering to minimize rain water from entering these areas. 

Water run-off will be collected in plastic-lined trenches at the base of excavation sites and along 

the entire base of the waste pile and pumped into containers. This run-off water will be sampled 

and analyzed for the waste constituents present in the waste pile as discussed in Chapter 4.0. 

This water will be managed based on sampling results. Additional trenches will be added as 

needed to ensure all run-off is collected. 

Waste handling and management units will be lined with 80-mil HPDE liners and curbed to 

prevent infiltration from rainwater. These units will be covered during storms with tarps. Any 

storm water entering the units will be collected, sampled, and managed according to sample 

results. 

Excavated waste will be placed in lined containers such as rolloff boxes and transported to the 

segregation area. This 200-ft by 200-ft segregation area will be constructed near the waste pile 

and lined with an 80-mil HOPE liner protected by an earth cover. This segregation area will be 

used for temporary storage of soils/debris in rolloff boxes or other containers and temporary 

storage of liquids in drums. This area will also be used to store excavation equipment and 

contain the soil treatment tanks. This area will have a 4-in. curb to serve as secondary 

containment and will prevent water runoff and runon. The treatment tank used for soil 

stabilization will be within this segregation area and separately bermed. This berm will serve as 

secondary containment to prevent contamination of the earth cover. The liquids stored in the 
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segregation area will be temporarily stored in a separately bermed area. All containers including 

rolloff boxes, drums, tanks, etc. will be properly labeled as required to 40 NMAC Section 262.34. 

The approximate location of this segregation area is shown on Figure 2-4. 

Two temporary storage areas outside of MDA-P will be used to store treated debris and soils. 

Before being shipped, this material will be stored until sampling results have been received. If 

analysis indicates treatment standards were not met, the waste will be returned to the 

segregation area for additional treatment. These storage areas will be lined with an 80-mil HOPE 

liner and curbed with 4-in. wood. The liner will be protected with plywood or steel. The 

approximate location of these storage areas is shown in Figure 2-4. 

6.2.7 Schedule for Closure of Each Unit [20 NMAC 4.1, Section 265.112(b)(6)] 

The estimated schedule for clean closure of the MDA-P waste pile is presented in Figures 6-2 and 

6-3. Figure 6-2 presents the schedule for demonstrating clean closure if a risk assessment is not 

required. Figure 6-3 presents the schedule for demonstrating clean closure if a risk assessment 

is required. 

If a risk assessment is not required, the total time to complete closure is estimated to be 20 

months. If a risk assessment is necessary but additional waste removal is not required, the total 

time to complete closure is estimated to be 26 months. If additional removal is required, then 

a revised closure schedule will be included in the amendment to the closure plan. This schedule 

assumes no unanticipated delays by regulatory authorities or TA-16 site operations. 

6.3 Decontamination Procedures [20 NMAC 4.1, Sections 265.112(b)(4) and 265.114] 

Decontamination efforts during closure of the MDA-P waste pile will involve decontamination of 

sampling equipment, waste removal equipment, waste containers, and the materials used to 

construct the staging, decontamination, treatment and container storage areas. 

6.3.1 Procedures for Cleaning Equipment and Removing Contaminated Soils 

[20NMAC 4.1, Section 265.112(b) (4) and 265.114] 
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Decontamination will take place at the decontamination pad. Before starting the 
decontamination process, the condition of the decontamination pad liner will be evaluated to 
determine if it is in suitable condition. The liner will be inspected for tears, holes, and integrity 
of any seams. If the liner is judged to be in unsatisfactory condition, a new liner will be installed. 

Sampling equipment and any other small equipment that comes into contact with contaminated 
material will be decontaminated after use. Decontamination of small equipment will be performed 
as follows: 

1) Equipment will be thoroughly scrubbed using a nonhazardous detergent solution 
approved by TA-16 personnel. Detergent strength will be per the manufacturer's 
recommendations. All visible signs of contamination will be removed. 

2) Equipment will be thoroughly rinsed with clean tap water so that no detergent is 
left on the equipment. 

3) If necessary and if approved by TA-16, the equipment will be rinsed with methanol 
or dilute acid. In general, the use of methanol or acids will be avoided; these will 
only be used if the detergent is ineffective in removing all contamination. 

4) Equipment will be rinsed with deionized water. 

5) If the equipment is not to be used immediately, it will be allowed to air dry and will 
be wrapped with clean polyethylene or with aluminum foil, with the dull side of the 
foil toward the equipment. 

6) Equipment decontamination liquids will be sampled and analyzed as described 
in Section 4.3.1 . 

Large equipment will be decontaminated by steam cleaning using water or a nonhazardous 
detergent solution approved by TA-16 personnel. This equipment will be steam-cleaned until all 
visible contamination is removed and then rinsed with clean tap water. A sample of the final 
water rinse will be collected to verify decontamination. 
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After all equipment decontamination is complete, the materials used to construct the staging, 
decontamination, treatment, and container storage areas will be decontaminated by steam 
cleaning, followed by rinsing with clean water. Next, the liners will be decontaminated in place 
by steam cleaning, followed by rinsing with clean water. If the liners are not radioactive and are 
visibly contaminated, they will be disposed of as nonradioactive, nonhazardous waste. 

Decontamination wastes (i.e., liquids and sludges) will be placed in appropriate containers. The 
containers will be lined with material (e.g., polyethylene) that is compatible with the detergent and 
any contaminants expected to be present in the decontamination wastes. 

After the waste containers are sealed, all visible contamination (e.g., soil) will be removed from 
the surface by wiping with detergent-soaked rags. If the waste is radioactive, the surface of the 
waste container will be radiologically surveyed to determine if total and removable contamination 
meets target limits. If not, additional decontamination will be performed. 

6.3.2 Management of Generated Wastes 

[20 NMAC 4.1, Sections 265.112(b) (3) and 265.114) 

Wastes that may be generated during closure of the MDA-P waste pile include debris, soil and 
tuff, personal protective clothing, disposable sampling equipment, decontamination liquids, and 
construction materials (i.e., concrete pads and liners). These wastes will be characterized based 
on the sampling and analysis as described in Section 4.1, 4.2 and 4.3. 

Based on existing waste characterization data (see Chapter 3.0), the excavated debris and 
equipment used during closure is expected to be easily decontaminated with steam and 
rendered nonhazardous. Certain generated soils and water are expected to exhibit the TC for 
barium and will be managed as hazardous waste. 

If wastes or debris exhibit a characteristic identified in 20 NMAC 4.1, Part 261, Subpart C, or are 
listed waste identified in Subpart D, they will be managed as hazardous waste. 

If Appendix VIII constituents are not detected in the final rinsate samples, then the debris will be 
"·"'· sent to a RCRA Subtitle D disposal facility and the equipment, the decontamination pad, 
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evaporation ponds, and other structures will be sent to RCRA Subtitle D disposal facilities or 

reused if appropriate. 

The wastes generated during closure will be packaged, labeled, and transported in accordance 

with Laboratory-approved waste management procedures. 

Wastes determined through sampling and analysis to be hazardous wastes will be packaged and 

transported in accordance with the requirements of 20 NMAC 4.1 , Part 262, Subpart C, the waste 

acceptance criteria of the designated disposal facility, and the Department of Transportation 

(DOT) requirements. Storage of hazardous wastes will be in a segregated and controlled staging 

area. These hazardous wastes will be managed according to characterization results and treated 

onsite or offsite. Loading and unloading of containers holding hazardous waste will be 

conducted inside controlled exclusion zones. 

Wastes that are determined through sampling and analysis to be hazardous wastes will be 

transported to an off-site facility for treatment, storage, or disposal. Off-site facilities that may be 

used for hazardous wastes include Chemical Waste Management Inc.'s Kettleman Hazardous 

Waste Facility in California and the Rollins Environmental Services facilities at Deer Park, Texas 

and Baton Rouge, Louisiana. If none of the off-site facilities can accept the wastes, the wastes 

will be taken to a permitted-status storage facility at TA-54, Area Land stored until a suitable off

site facility is available. If TA-54 is not permitted to manage wastes that are generated, a revised 

RCRA Part A permit modification request will be submitted to the NMED. 

Wastes that are determined through sampling and analysis to be nonhazardous, low-level 

radioactive wastes will be transported to TA-54, Area G or to an off-site facility for treatment, 

storage, or disposal. Off-site facilities that may be used for this purpose include the Envirocare 

of Utah, Inc. facility near Clive, Utah; the U.S. Ecology site at the U.S. DOE Hanford site near 

Richland, Washington; the U.S. DOE Hanford site itself; and the U.S. DOE Nevada Test Site near 

Mercury, Nevada. 

Wastes that are determined to be mixed wastes will be transported to the Envirocare of Utah, Inc. 

facility for treatment, storage, or disposal. They also may be treated onsite in tanks as described 

in Section 6.2.6. If the off-site facility cannot accept the wastes and if onsite treatment is not 
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approved, the wastes will be taken to a interim-status storage facility at TA-54, AreaL and stored 

until a suitable off-site facility is available. If any of the mixed wastes to be stored exceed land 

disposal restriction treatment standards, storage will be addressed in the Federal Facility 

Compliance Agreement for the Laboratory. 

Selection of the disposal site will depend on the waste characteristics, waste acceptance criteria, 

and disposal costs. 

6.3.3 Criteria for Determining the Extent of Decontamination Necessary 

[20 NMAC 4.1, Sections 265.112(b)(4) and 265.114] 

Criteria for decontamination will depend on the type of material being decontaminated. Criteria 

for equipment decontamination are qualitative based on how and where the equipment is used. 

Reusable sampling equipment will be decontaminated following use, primarily to avoid 

cross-contamination of samples. Other equipment, including disposable equipment, that comes 

into contact with the waste piles or the soils/tuff beneath the waste pile will be decontaminated. 

Any other equipment used in the control area established in accordance with the SSHASP will 

also be decontaminated. All equipment will be decontaminated to remove contaminants known 

or suspected to be present. The equipment decontamination procedures described in Section 

6.3.1 are designed to remove the potential constituents identified in Chapter 3.0. 

6.3.4 Methods for Sampling and Testing to Demonstrate Success of Decontamination 

[20 NMAC 4.1, Section 265.112(b)(4) and 265.114] 

Decontaminated equipment will not be sampled to determine the effectiveness of chemical 

decontamination. Rather, effectiveness will be based on knowledge of the contaminants present, 

known effectiveness of the decontamination agents used, removal of all visible evidence of 

contamination, and collection of rinsate samples, as described in Section 6.3.1. These rinsate 

samples will be analyzed as described in Section 4.7.1. 

Equipment and waste containers that are radiologically contaminated will be surveyed following 

decontamination to verify that any radioactivity is below Laboratory release limits. 
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[20 NMAC 4.1, Sections 264.258(b), 265.116 - 265.120, 265.144, and 265.145 and 

265.147] 

As currently described in this closure plan, the MDA-P waste pile will not be closed as a landfill. 

As a result, postclosure care requirements are not applicable per 20 NMAC 4.1, Section 

265.11 O(b). If, during closure, it is determined that all hazardous waste residues cannot 

practicably be removed to below PRGs, an amended closure plan will be submitted to close the 

waste pile as a landfill as required by 20 NMAC 4.1 Section 264.258(b). If so, an amended 

postclosure plan will be prepared that addresses the applicable requirements of 20 NMAC 4.1, 

Sections 264.116 through 264.120. The amended postclosure plan will be prepared and 

submitted to the NMED within 90 days of determination of the need for such a plan. 

If a postclosure plan is necessary, a postclosure cost estimate (20 NMAC 4.1 , Section 264.144), 

a financial assurance mechanism for postclosure care (20 NMAC 4.1 , Section 264.145), and 

liability requirements (20 NMAC 4.1, Section 265.147) will not be required because federal 

facilities are exempt from those requirements per 20 NMAC 4.1, Section 264.140(c). 
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Upon completion of closure activities, a Final Closure Report will be submitted to the Secretary 

of the NMED. Copies of all analytical reports will be appended to the Final Closure Report. The 

Final Closure Report will include the results of the Phase 1 and Phase 2 sampling and analysis 

and the details regarding the disposition of the waste that was removed. If a risk assessment 

was necessary, the Final Closure Report will include results of the risk assessment. If additional 

waste removal is required, the Final Closure Report will include results of the Phase 3 sampling 

and analysis, if any, and Phase 4 sampling and analysis. 

The Final Closure Report will include the following information: 

1) The certifications described in Section 6.1 .4 

2} Any variance from the activities described in the approved closure plan and the reason 

for the variance, any nonconformance reports for field and/or laboratory procedures that 

affect data quality, and documentation of corrective action implementation for 

nonconformances of field and laboratory procedures 

3} A tabular summary of Phase 1 analytical results and Phase 2 analytical results, showing 

a. sample identification; 

b. sampling location; 

c. the data reported; 

d. detection limit for each datum; 

e. identification of analytical method. 

4} Laboratory data analysis sheets 
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5) A QA/QC statement on the adequacy of the analyses and the decontamination 

demonstration 

6) The location of supporting documentation, including 

a. field log books; 

b. QA/QC documentation; and 

c. chain-of-custody records. 

7) Disposition and disposal location of all regulated and nonregulated residuals 

8) A certification of the accuracy of the report 

9) A demonstration of equivalency with closure requirements under 20 NMAC 4.1, Part 

264.228 in accordance with 20 NMAC 4.1, Part 270.1 (c)(5)(ii) 

1 0) A demonstration that groundwater contamination has not occurred and that EPA policy 

guidance requirements have been met, as described in Chapter 5 

11) An evaluation of the Phase 2 grid confirmatory analytical results, including 

a. comparison with QA/QC criteria; 

b. comparison with background UTLs, if applicable; 

c. comparison with SALs; 

d. for those constituents without previously established SALs, comparison with 

calculated SALs based on health criteria; 

e. comparison of baseline UTLs established before and after closure; and 
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f. evaluation of the vertical extent of contamination based on the analytical results 

from the deep boreholes. 

12) A PRG comparison of those Phase 2 grid confirmatory analytical results that exceeded 

SALs 

13} The results of the risk assessment, if a risk assessment was necessary, including a 

comparison of the calculated risks against target risk levels 

14) Development of risk-based clean-up levels 

1 5) Phase 3 and Phase 4 sampling and analysis plans and the analytical results, if Phase 3 

and Phase 4 sampling was necessary, including 

a. a description of and a figure showing sampling locations; 

b. a tabular summary of the analytical results including the information in items 3 a-e 

above; and 

c. figures delineating the estimated areas reqUinng removal of decontamination 

based on Phase 2 and 3 sampling and the figures delineating the areas actually 

removed. 

16) An evaluation of the Phase 4 confirmatory analytical results based on comparison with 

the risk-based clean-up levels that were used to determine whether the clean-closure 

performance standard was met 

17) The approach for completing closure, including 

a. the approach for demonstrating clean closure based on the comparison of the 

analytical results with SALs or PRGs, or, if a risk assessment is necessary, on the 

evaluation of the analytical results and target risk values; or 
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b. the approach for completing closure if clean closure is not feasible (e.g., 

amending the closure plan for landfill closure). 
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DERIVATION OF SCREENING ACTION LEVELS (EXCERPTED FROM APPENDIX J 
OF THE INSTALLATION WORK PLAN FOR ENVIRONMENTAL RESTORATION. 

TABLES J-1, J-2, AND J-3 HAVE BEEN SUBSTITUTED WITH THE MOST 
CURRENT SCREENING ACTION LEVELS FROM THE FACILITY FOR 

INFORMATION MANAGEMENT AND DISPLAY (FIMAD) 
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Aooenau J Screemn1: Assessment .Hethoaoiaf!-" 

1.0 INTRODUCTION 

Screenrng assessments are oerrormea at Los Alamos Natrona! Laooratory (the 
Laooratory) to raentrty the oresence oi contamrnants of concern at potential release 
srtes 1 PRSsl. Ccntamrnants ot concern are constrtuents wnose concentration levels 
1n one or more environmental mea1um are aoove a level of concern aefineo by 
med1um-soecrtic screenrng act1on 1eve1s 1 SALsl. The screenrng assessment begrns 
w1th the JOent1ficat1on at ooten!lal constituents ana environmental me01a at concern 
based on know1eoge ot the history ana processes tnat occurred at a PAS. Existing 
or new env1ronmenta1 aata collectea aunng the Resource Conservation ana Recov
ery Act (RCRA) field invest1gat1on (RFI) are then compareo with SALs tor the 
constituents 1dentrtied. 

The orrnc1ca1 test carnea out dunng screenrng assessments IS the companson of 
samcung aata w1th SALs. If SALs are not exceeaed. the PAS may be recommended 
for no further act1on ( N FA). If SALs are exceeded. further evaluation, either statistical 
or oy samo11ng, 1s required at the PAS. However. some additional screenrng may be 
necessary 1f two or more constituents are present to determine the potential for 
comcined effects. When SALs are lower than background concentrations, constitu
ent concentrations are compared wlttl background distnbutions as an additional step 
in screenrng assessment. Table J-1· presents a summary of SALs tor non radiological 
potential chemicals of concern. The SALs tor radionuclides are presented in Table 
J-2. 

SALs will be used only for screenrng assessments and are not to be used as cleanup 
cntena 1n a corrective measures stuay or correctiVe measures Implementation. If 
the results at the screemng assessment show that chemical-specific levels are 
exceeded, more site-soecific data ana analys1s may be needed. 

2.0 SCREENING ACTlON LEVELS FOR NONRAOIOLOGICAL 
CONSTITUENTS 

The Environmental Restoratton tEA) Program at the Laboratory takes 1ts pnmary 
direction from EPA gu1dance I EPA 1989. 0088). Subsequent guidance. CorrectiVe 
Act1on for Solid Waste Management Units (Subpart S) (EPA 1990. 0432), a 
prooosed regulation unaer RCRA. presents a methodology tor calculating act1on 
levels to detenn1ne the need for further evaluation of contamination 1n vanous 
envrronmental med1a (i.e .. grounawater. surface water. arr. and soil). The act1on 
levels are ca1culatea us1ng cnem1cal·soec1tic toxrc1ty values and default exoosure 
:Jarameters. In order to comely wnn the Hazaroous ana Solid Waste Amendments 
(HSWA) Module for the Laboratory. SALs have oeen developed that follow the 
Subcan S methodology tor exposure oarameter oetautts but that Incorporate more 
recent tOXICity values available from tne Environmental Protection Agency·s (EPA's) 
lntegrateo Risk Information System (IRIS) data case 1EPA 1993. 1062) and Health 
Effects Assessment Summary Tables (HEASn (EPA 1992. 0833), whtch are 
upaated penodically. 

·:n this aopendix. the tables are located after tne text. 
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2.1 Assumptions 

A summary of the nonradiolog1ca1 SAL values IS presented in Table J-1. These 
values are cased on the methaaology presented under proposed SubpartS (EPA 
1990. 04321 ana on tox1c1ty varues [i.e .. reference doses (AfOs) and carcmogen1c 
slooe factors! tram the IRIS data base I EPA 1993. 1062) orthe HEAST (EPA 1992. 
0833). Table J-3 conta1ns the toxrcologrcat 1ntormatton used tor estabtishrng 
nonraarolcgrcat SALs. The constrtuents rnctuded rn Tables J-1 and J-3 are those on 
the EPA's Target Analyte Ust (EPA 1991, 0814), Target Compound Ust (EPA 1991. 
1074), and potential high-explosrve compounds used at the Laboratcry. Other 
constrtuents may need to be added as the results of site charactenzation become 
a variable. Tables J-1 and J-3 wrll be updated annually to reflect any modified taxrcity 
values. 

SAL derivatrons are based on the followmg assumptions and equations contained 
in proocsed Subcart S: 

1. 

2. 

To take the most conservative approach in deriving soit SALs that 
consider systemic (i.e .• noncarcinogenic) effects, the IT10deA as
sumes that a 16-kg child ingests soiJ at a rate of 200 mglday •. For 
carcinogenic constituents in soil. the long-tenn exposure ot an 
adult is modeled. For this calculation. it is assumed that a 70-kg 
adult ingests soil at a rate of 1 00 mglday over a 70-yr exposure 
duration. 

A modification of the Subpart S methodology has been introduced 
to account tor exposure to organiC compounds votatilizing from 
sort. The modification rs applied to account for potential inhaJation 
excosure. as presented in more recent EPA guidance forcabJiat
mg preliminary remediation goals (EPA 1991, 0302). The 
l..aboratory's Envrronmental Restoration (ER) Program has se
iected this acproacn because SALs for volatile substances calcu· 
lated using this modified approach are lower (i.e •• more conserva
tive 1 than those calculated using the unmodified SubpartS method. 
For the puroose of calculating SAL.s. volatile constitUents are 
defined as those with a molecular weight less than 200 and a 
Henry's Law Constant greater than 1 x 10-5 atn'11r1'r3-mole (EPA 
1991. 0302). 

The eouation for calculating SALs for volatile constituents has 
been excanded to account for potential inhalation exposure (equa
tions are given in Sectton 2.2. below). The soli-to-air volatilizabon 
factor was calculated based on an equation given tJy EPA (1991, 
0302) and chemtcat-specific parameters (Strange and Peterson 
1989. 0837: EPA 1988. 0747). The detautt partieutata emiSSIOil 
factor was used in SAL calculations for volatile constitUents to 
marntam consrstency w1th the eauanon given in EPA guidance 
(EPA 1991. 0302). although thrs factor rs so low that it does not 
artect the catcutatea SALs. To calculate SALs forvolatiJeconstrtu· 
ems that have systemtc effects. the rnvesttgators use a model in 
wnrcn a 16-kg cnrld ingests so1i at a rate ot 200 mgJday and inhales 
20 m.j/day ot arr. The SAL calculation tor carcrnogente volatile 
constituents mooels excosure of a 70-kg adult over a 70-yr 
excosure aurat1on. wrth a sort ingestion rate ot 1 00 mglday and an 

2 
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r:naJatJcn 'a:e or 20 m~·c:av. 

'n aenvmg SALs tor constituents tn water. 1t 1s assumea that a 70· 
-<g aault 1ngesrs water a1 a rare of 2 Udav over a 70-yr excosure 
::uratton. ~·-:ese SALs aoDJy ro constituents tn oorn grounawarer 
ana sunace water. 

1 n aenvmg SALs tor constituents tn a1r. 1t IS assumeo that a 70-kg 
aawt mna1es a1r at the rate or 20 m.:/day, 70-yr exoosure aurat1on. 

Procosea Suboart S scectfies the use of max1mum contaminant 
levels (MCLs) promulgated unaer tne Safe Ori:--Ktng Water Act as 
act1on levels tor groundwater constituents. Suboan S also lnaJ· 
cates that state water qualitv standards established pursuant to the 
Cleen Water Act, Sect1on 303c. w111 be usea as action levels tor 
surface water constituents wnen these stanaarcs have been 
establishea for tne surface water cody 1n question. When numenc 
water quality standards have not been establishea by the state. 
SubpartS scec1fies that MC~ w1ll be used as action levels if the 
state designates the surface :rater as a drink1ng water source. 

In keeo1ng with Suboan S. when the MCL value-or state groundwaterstanaard is not 
available. the value calculated us1ng the scec1fied exposure assumptions for water 
(No. 3 above t w111 be usee as the SAL Althougn nat specifically stated. it is consistent 
wtth Sub cartS to use me same SAL cmena for bath groundwater and surface water 
constituents. For sunace water constituents. these cntena may be mare stnngent 
than reowrea because New Mex1co nas nat desJgnatea surface waters to be 
evaluatea as dnnking water sources. 

2.2 Equations 

2.2.1 General Equations for Calculating SALs 

2.2.1. 1 Systemic Toxicants 

where 

SAL = 

SAL = 
THI = 
RfO = 

BW = 

CF = 

THI X RID X BW X Cf 
I xA 

mgtkg for so11. ugJL far water. u.g~m3 for a1r : 

target nazare tndex: 1 : 

chrome reference case 1 mgJkg·dav): oral RfO 

(1) 

usea for sa11 ana water SALs. tnhalatlan RfO usee for 
a1r SALs: 

body we1gnt: 16 kg for ch1ld /for so1l SALsl. 70 kg tor 
adult (for water and air SALs): 

convers1on factor: 106 mgJkg tor so11 SALs. 1 o3 u.g~mg 
tor water ana a1r SALs; 

= 1ntake rate: 200 mgtday for so11 SALs. 2 Udav for 
water SALs. 20 m3tday tor a1r SALs: 

A = acsorpnon ractor: 1 . 

3 
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2.2.1.2 Carcrnogenrc Constituents 

SAL = 

'Nnere 

SAL = 
R = 

BW = 
LT = 
CF = 

SF = 

= 

A = 
ED = 

R X 8W X LT X CF 
SF X I X A X ED 

mg/kg tor so11. ~giL for water ~g;m3 for a1r. 

12) 

target nsk: 1 o"15 for Class A and 8 carcmogens. 1 a·5 
tor Class C carcinogens: 

body weight: 70 kg; 

assumed lifetime: 70 yr. 

conversion factor: 1 06 mglkg tor soil SALs, 1 oJ ~gtmg 
for water and air SALs: 

slope factor (mg/kg-dayr1: oral SF used for sod ana 
water SALs; inhalation SF used for air SAL; 

· intake rate: 1 00 mg/day for soil SALs, 2 Uday for 
water SALs, 20 m-3/day for air SALs; 

absorption factor: 1: 

exposure duration: 70 yr. 

2.2.2 Equations for Calculating Soil SALs for Volatile Constituents 

2.2.2.1 Systemic Toxicants 

wnere. 

SAL= 

SAL = 

THI = 

8W = 
RfD0 = 

CF = 
lNG = 

RfD; = 

INH = 

IJF = 

PEF = 

4 

THixBW 
(3) {[1/ Rf00 x CF x INGJ+[1/ RfO; x INHx (1/ VF + 11PEF)TI 

mg/kg tor so11. ~giL for water. ~g;m3 for a1r. 

target hazard Index: 1; 

booy we1ght: 16 kg; 

chrome oral reference dose: mgtkg-day; 

conversion factor: 1 0~ kg/mg; 

so1l ingestion rate: 200 mg/day: 

chronic inhalation reference dose: mglkg-day: 

mhalation rate: 20m3/day; 

sou-to-aJr volatilizatiOn factor (chemlcal-scec•ficl: 
m3/kg, calculated us1ng equation gJVen oy EPA (1991. 
0302) ana chemical-specific carameters (Strange and 
Peterson 1989. 0837; EPA 1988. 0747); 

partiCUlate emiSSIOn factor: 4.63 X 109 m3/kg (EPA 
1991. 0302). 
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2.2.2.2 Carcmogemc Constituents 

SAL 
q ~ BW < LT 

= ' (4) 
EDx \[SFo-< CF ..<JNGj-..(3F, x 1NHx tL VF •1/PEF:•]J 

.-mere. 

SAL = mg;kg ior so11. ~g;L for water. IJ.Qim3 for atr; 

R = target nsK: 1 o·o for Class A and 8 carctnogens. 1 a·5 

for Class C carcmogens: 

BW = boay we1gnt: 70 kg; 

LT = assumea lifetime: 70 yr. 

ED = exoosure duranon: 70 yr, 

SF0 = oral slope factor (mg/kg-dayf1; 

CF = converston factor: 1 o-6 kg/mg; 

lNG = soil ingestion rate: ·1 00 mg/day; 

SFj = inhalation stooe factor (mgJkg-day)"1; 

INH = inhalatton rate: 20 m3/day; 

VF ana PEF as definea above. 

2.3 Derivation of SALs When Chronic Toxicological Data Are lacking 

When SALs are neeaed for evaluanng and companng specific noncarcmogemc 

comamtnants ana aaequate cnron1c tcxtcotog1cal 1ntormatton for the comoound of 

1nterest does not ex1st. an intenm conservative estimated value 1s denveo by 

extraco1attng from acute toxicological data. 

2.4 Derivation of SALs for Other Media and Substances 

Values analogous to SALs may be neeaed for evaluattng substances that tnvolve 

un1aue excosure constderat1ons te.g., substances found on structural surfaces and 

debns. snracnet. h1gn exp1os1ves. ascestosl. The methaas that wtll be usee to 

evaluate these substances are discussed in the followtng paragraphs. 

2.4. 1 Structural Surfaces and Debris 

Prooosea Suboart S does not orovtae gUidance on the denvat1on of SALs for 

potentially contamtnatea structural sunaces or aeons te.g .. concrete. wooal. These 

vatues may ce neeaea tor evaluating cwrrently unused butldings. The structural 

sunaces or unusea cutidings may c:ntatn removable nonradiologtcat constituents 

because tnese surtaces have not ::een suctected to weathenng. SALs tor these 

structural surfaces may ce denvea usmg w1oe test data and aoprocnate assume-
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: ons on aust resusoensron rates. rnnalatron ana rngest1on rates. ana exoosure 
oenoc. '7'hese SALs tor structural surfaces wrll be denvea on an as-neeaed basrs 
.. men c:iaracrenzauon ca;a cecome avarlable. 

P!ausrore exoosure routes tor structural matenars (I.e .. demolrtion deons). ertner 
bunea or at tne rana sunace. are througn numan contact wrth the surrounding mea1a 
r sori. water. arn because some constituents may already have oeen released rnto the 
surrounarng meara as the result of weatnenng. Therefore. nonradiolog1ca1 conramr· 
~anon from exoosea ana ounea structural debns can be evaluated by companng 
SALs wrth constituent levels rn surrounding media. 

2.4.2 High Explosives and Asbestos 

Shrapnel and unexcloded high explosives present in some operable units need 
scec1a1 cons1derat1on. The cnmary health hazard associated with these matenals 
is 1n1ury oy exclos1on. The toxicity at chemicals that mtght be released from these 
matenals w1ll be evaluated for indiVIdual constituents us1ng appropnate SALs for so1l. 
water. atr. ana structural surtaces. SALs for some high explosives and constituents 
of high explosrves known to have been used at the Laboratory and for which toxicity 
data ex1st are presented in Tables J-1 and J-3. The SALs for high expklsives were 
develoced using SubpartS methodology. The work plans for individual operable 
unrts address cnaractenzation of sites wrth respect to shrapnel and high explosives. 
as needed. 

Another specral substance that needs criteria for screening decisions is asbestos. 
The SAL approacn developed for evaluating most other constituents is not appropn
ate for asbestos: the Laboratory is seeking criteria consistent with federal and state 
gutdance so that asoestos-contamrnated soils can be evaluated. 

3.0 SCREENING ACTION LEVELS FOR RADIOACTlVE CONSTTTUENTS 

As descnbea above. SALs for many RCRA-regulated nonradioactive constituents 
have oeen recommended 1n. or denved using, proposed Subpart S regulations. 
However. radioactrve compounds are not regulated under RCRA. and Subpart S 
regulations do not address raoioaCtJVe constituents. To ensure that radioactiVe and 
nonradioactive compounds are addressed similarly and to simplify integrating 
RCRA. DOE. and CERCLA reaurrements for radioactiVe compounds. SALs for 
raoroactrve compounds have oeen denved in a manner Similar to that used tor 
aenv1ng actron revers rn proposed Subpart S. 

Sectron 3.1 presents the rattonale for developing SALs for radioactive constituents 
1n so11. Sect1ons 3.2 ana 3.3 discuss the methodology and assumptions used to 
denve SALs tor raaroactrve constituents in soil and water. respectively. 

3.1 Rationale for Deriving SALs for Radioactive Constituents in Soils 

In aeve1op1ng SALs for raoroactJve constituents. it is necessary to consider all 
relevant ana appilcacle stanoarcs for protecting human health. For radionuclides rn 
the envtronment. gUJoance assumes that the protection standards that govern 
human neatth generally protect otheroiotic spectes (NCRP 1991,0986: lntemat1onar 
,;rom1c Energy Agency 1992. 0983). The limits of radiation exposure to humans are 
;;ovemeo bv lrstrng an upper couno at a radiation dose established in the radrat1on 
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:rotecnon standaras mat corresoonas :o an acceoraole neann nsK. ihe uooer· 

:ounaea raatatton aose limtt may not oe exceeaea but may oe reaucea by ustng 

'leal!n onystcs onnctoles ana DOE's as 1ow as reasonao1y acntevaole iALARA l 
]Utaance iOOE 1990. On9). 

3ecause current raatatton orotectlon stanaaras [e.g .. nauona1 emtsston standaras 

'or nazaraous atr pollutants tEPA 1992. l061l ana MCLs (EPA 1993. 1071)] are 
::::asea on raatatton aose llmtts ramer tnan on correspona1ng cancer sloce factors or 

r1sK levets. as are nonraa1oacttve comoounas enumerated tn Suboart S. SALs tor 

raatoacttve comoounds are base<:l on rad1at1on dose levets cons1derea to be 

"acceotable" to individuals in the general public. The national and international 

radtation communtttes and DOE (NCAP 1 988. ana: DOE 1 990. 0080) have set a 

limtt of 100 mrenvyr as a max1mum acceotaote radtation dose to individuals in the 

general public from all contammant pathways. radtonuchdes. and exposure sources. 
Radiation dose to the public is further limrte<:l to 25 mrenvyr tram Individual facilities 

or sources (e.g., DOE 1988.0266: EPA 1 9n, 1 064). The radiation dose lim1ts to the 
general oublic aoply to cumulative exoosure from multiple radioactive constituents 

througn multiole pathways. wnereas act1on 1eve1s tor nonradioactive compounds 1n 
SubpartS have oeen aenve<:l for a stngte contammant vta a stngle exposure pathway. 

The Laooratory nas proposed SALs for radionuclides in soils at an annual dose limrt 
of 10 mrerrvyr (above bacKground levets) from a stngle radioactive constituent via all 
pathways for radionuclides for whiCh media-specific concentration limtts are not 
soec1fied tn other regulations I e.g., MCLs). The orooose<:l conservative dose lim1t of 
10 mremlyr was chosen as a SAL base<:l on the followtng cntena (discussed in full 
1n Chaoter 4, Section 4.2.2.2): 

• fraction of 1 00 mremlyr and 25 mremlyr regulatory standards. 

• soec1fied tn DOE Crder 5400.5 (DOE 1990. 0080) as a 
reporting level, 

• generally wtthin detection 11m1ts for current field Instruments. 

and 

• discernible from oacKgrouna raa1atton levels in the US tTable 
J-4). 

Even if radionuclide levels excee<:l a SAL, consideration of ALAAA may leaa to 
furtner tnvest1gat1on or cleanuo. 

3.2 SALs for Radioactive Constituents in Soil 

?reltmtnarv SALs nave oeen denvea for several ra01onuciides tnat mav oe encoun

tered tn contaminated so1ls at the Laooratory (Table J-2). The tollow1ng methodology 
ana assumptions were usee 1n aenvmg these SALs: 

• The RESRAD comcuter ecce I Gilbert et at. 1989. 0754), 
Vers1on 4.6. was usea to aenve tne SALs. This coae IS DOE's 
cho1ce or metnoco1ogy recu1rea oy DOE Order 5400.5 to oe 
used 1n the cenvat1on at cleanup crttena tor raatonucudes 1n 

SOliS at DOE Sites. 
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• A res1aenna1 scenano. wn1cn JncluOeO exoosure to tne tollow

'ng sources througn tne tollow1ng pathways. was usea to 

oenve a SAL tor eacn raaionuclide: ( 1) external exposure from 

gamma emitters m soil. (2) mhalatJon of contaminated dust ana 

raaan gas. ( 3) mgest1on at contammated sou ana plants grown 

on the s1te. and (4) consumption of muniCIPal water (whiCh 

prooablv IS not cantamrnateo because of the great depth to the 

mam aau1ter 1n Los Alamos). 

• The mout data used 1n the AESRAD calculations typ1fy the 

range of so11 propen1es encountered on Laboratory mesa tops 

(Domes 1992. 1066: 1992. 1067; 1992. 1068: 1993, 1069). 

The volume of contaminated soli is assumed to extend down 

3m from the surface and cover an area of 500m2. When site

specific data were not available, default values in the model 

were used. These default values were denvea from averaged 

soil data obtained from ootn ttle Laboratory and the general 

literature IGilben et at. 1989, 0754). 

3.3 SALs for Radioactive Constituents in Water 

SALs tor radionuclides in water are based on regulations gJVen in 40 CFR 141.16 

(EPA 1992. 1 072) and the proposed national pnmary dnMmg water reguianons for 

radionuctides (EPA 1991, 0887), whiCh govern MCLs 1n communrty annklng water 

supplies. For a1oha-em1tting radionuctides. the proposed standards state that 

• the maximum contaminant level for 228Ra and 22BRa is 20 pCi/ 

Land 

• the ma.x1mum contaminant level for gross alpha actiVity (ex

cluamg 226Ra. raaon. and uran1um) is 15 pCi/L. 

For beta- ana gamma-em1tt1ng raaionuctides. the proposed standarcs state that 

• the max1mum contammant level for 22BRa is 20 pCi/L and 

• average annual concentrations of beta pan1cte and gamma 

radioactivity (excluding 22BRa) in drinking water shall not 

proauce an effective aose eoUJvalent greater than 4 mrenvyr. 

The orocosed regulations also apply the 4-mrenvyr effective 

dose eqUivalent limit to trit1um and 90Sr. However 40 CFR 

1 41. 1 6 lists scecific MCLs for these beta emrtters. The MCLs 

are 20.000 pCi/L for tnt1um and 8 pCi/L for iOSr. 

The EPA's Federal Guidance Recon No. 11 (EPA 1988, 0982) tabulates dose 

canvers1on factors tor mtaKes of radionuctides. Federal Guidance Aepon No. 11 1s 

currently used to aenve the SALs tor radionuctides •n water at the Laboratory. The 

effective aose eoUJvatent factors contained 1n thiS document are consistent wrtn the 

dose convers1on factors ouclished by DOE (DOE 1988. 0266) ana EPA (EPA 1988. 

0982). The followmg calculations are used to denve concentration limits oi 

rao1onuc!ides that may be present tn water at the Laboratory. Limns tor otner 

·aatonucndes mav ce aenvea usmg tne metnooology diSCussed below. 
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='Jr :eta- ·ana :;amma-emrttrng raaronuc:raes. me vearry aose 11mrt of 4 mrem1yr 15 
:::::~venea ::::: a SAL c·; arvrarng tne annual aose 11m1t oy tne water rntaKe rate ana ;:rrectr;e aose eourva1ent tactor. as snown oerow: 

·tmere 

S.-\L = OL x CF 
IR X DCF,_~ 

(5) 

SAL 

DL 

CF 

lA 

DCFb-g 

= 

= 
= 

= 
= 

screenrng action level tor beta-gamma emitters in 
p1cocunes per l1ter. 

annual dose i1m1t of 4 mrerrvyr, 

conversion factor. 1 os pCii~Ci, 

water rntake rate ot 2 Uday or 730 Uyr, 

ingestron effective aose eauivalent tactortorbeta-gamma 
emitters. milfirems per microcurie (dose conversion 
factors tor Ingestion are listed in Table 2.2 of Federal 
Guidance Report 11 in units of Sv/Bq. To convert to 
m1llirem per m1crocune. these values were divided by 3.7 
X 1 Q9). 

Alpha-emrtting radionuc!ides have a 15-pCi/llimrt that excludes 226Ra. uranium. ana radon. Limits for uramum isotopes and other alpha emitters can be derived :Jasea on the 4-mremJyr methOd used tor beta-gamma emrtters. Derived water SALs for raa1onuc11de constrtuents are presentee rn Table J-2. 

The memoo tor aoclyrng the water SALs oarallels tne one proposed by the EPA to aoory MCLs to onnKrng water (EPA 1991. 0887). For alpna emrtters. 225Aa. and :.Jranrum. tne SALs wourd be aopirea cy 

• counrrng samores tor gross aJDna. If tne gross aloha measure
ment rs ress tnan 1 5 pCi/L. the SALs for gross alona. 226Aa. 
ana uranrum are not exceeoea. 

• if the gross arona measurement rs greater than or equal to 15 
pCiiL. :he actiVIty at 226Ra an01or uramum rn tne sample rs 
comparee wnh the SALS. The ·aarusted" gross alpha (less 
226Ra and/or uranium) is tnen comouted. It this value is less 
than 15 pCiiL. the adjusteo SAL for gross aloha is not ex
ceeaed. 

• If multrple arona-emrttrng raoronucllaes are present. they will 
be addressed as descnbea m Sectron 4. 

=8r :::era-gamma emrtters. the SALs wrll be aop11ed by 
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• ::nalvz1r.c; :re samc1es ror lnQIVIOUal cera-gamma em1tters ana comoarrng rne resultS w1th the SALs. 

• aaaresstng :-:1Uit1Die beta-gamma-emlttrng raaronuchdes. if ;Jresent. as aescnoea tn Sect1on 4. 

4.0 ADDRESSING MULTIPLE CONSTITUENTS 

Flrooosea Subcart S does not address now to evaluate several constlt\Jents w1th concentratrons close to out below SALs rna srngle envrronmental medium. If multiple constituents ao not exceea but are nearthelf SALS, it is possrble that rn ccmbinatron they could prove deletenous to human health. It is difficult to determrne the 1nteractron a m1xture ot chemrcals w1ll have on an organism. For example, a mixture of chemicals may produce an additive response that is s1mpty the sum of the1r 'narvidual responses. However. more complicated interactions can rnctude synergism. ootentrat1on. and antagon1sm. Without research on a given comcinatJon of cnem1cats. prearctrng a possrble tox1c response from a m1xture IS highly uncertarn. 
As the first step in deterrmning multiple effects. a simple additive equation based on concentration data normalized by SAls will be used. This approach assumes that there are no chemrcallnteractions. Constituents are first grouped aCQ)rding to the envrronmental medium (sorl, water. air) and toxicological effects (systermc toXJCallts, carcrnogens. radionuclides). Then, SAls for all constituents are normaliZed to 1 so that concentration data can be treated as proportions of the respectJVe SALs. If the sum of oroportrons tor the different potentraJ contaminants of concern rs greater than 1, the effect of the multiple constituents is considered adverse and further adlon may be wen (i.e., baseline risk assessment); otherwise, NFA is proposed. The equation for calculating the appropriate normalized sum is 

' C ' I M = max ~ I lsAL ~ . iiJmp,s 1_ PCOCs 1 ' J (6) 

wnere 

M = 

= 
= 

maxrmum sum of proportions. 

concentration of the ith chemical for a given sample. and 
chemical-specific SAL for the ith chemrcal. 

The max1mum 1s taken over all samples such that the normalized sum ot concentra· t1ons reoresents concentrauon aata from withtn a single sample. The aecrsron rule 1s restated 1n terms ot a companson of the maximum normaliZed sum of concentra· t1ons (M) w1th one. 

T:ie chorea of ootentral contamrnants of concern to include in the calculation also ."1eeas to oe addressee. If all ootential contaminants of concern are 1ncluded. exceeaance 1s verv l1ke1v. However, the ER Program proposes not to 1nc1ude those :Jotentral contamrnants ot concern for whtch observea concentrations are w1thrn :acKgrouna levers wnen maKing thiS calculatiOn. 
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~.::r.t'Hal Ecua:ions :or C.:licu:atmg SALS 

:: :stem1c 7 ox1cants 

SAL = so1i screen1nq a-:::on 1eve1 img/Kg tor sou SALs: ug;L for water SALs: IJ.g/m3 for a1r SALsl. 
7:-11 = :ar~e! ~azarc: .. -:::Jex: ~. 
=:J =;::-.rome rererence cose :m;:Kg:cayr orat ;:;~:) usea for soil ana water SA:.S: tnhalation R::J usea fer a;r s..:.._ 
BW =cody we1gr.:: ~ 5 kg 7o~ cnlic !usea fer soli SAL.. I. iO kg for aault (used for water and a1r SALs). 
Ci= = convers1on rae::~: ~ 0° mgt kg tor so11 SAL..: ~,COO ug;mg for water and air SALs. 

= mral<e assumot1on: 200 mg;cay for so1i SAL.. (child); 2 Uday for water SAL: 20 mJtday for air SAL. 
A = acsorption factor: ' 

:arcmogen1c Constrtuents 

SA~ = (R x BW x L"i x C'F';/(Sr xi x Ax E:JI. where 

;:: = target r.s;c 1 o-6 for C:ass A ana 8 carcmogens; 1 o·5 for Class C carctnogens. 
SW = oooy we:gn:: 70 kg. 
~ 7 = assumea tifetime: 70 yr. 
C'= = convers1on factor. 10° mgt Kg for sod SAL: 1 OJO ugtmg for water ana air SALs. 

= sloce fa:·:~ (mg:kg;cav)"i · orals:= ~.,;sea for soli and water s.;Ls; tnnaiation Si= used for a1r 
= intake a.: ... umcuon: ~ 00 mglday fer so1l SAL. : Uday for water SAL; .20 m3/day fer a1r SAL. 

'"'· = acsorpuon factor. 1. 
EJ = exposure durat1on: 70 yr . 

Equations for Calculating Soil SALs for Volatile Contaminants 

System1c T cx1cants 

SAL = (i"HI X .=·.v)/((1/RfDo X 1 o-6 kgJmg X :NGI ... '1/RfDi X INH X (1NF + 1/PEF)), where 

7'r-!: = target hazara maex: ~. 

3\\' = booy we1gnt: ~ 6 kg. 
RfJ0 = c:1ror.1c o:a: reference acse 1 mg:kg~day) . 
:=.~::;i = cnron1c 1nhalauon reference oose 1mg1kg/cavl. 
~G = 1ngest1on Intake assu;;;:::t1on: 200 mg;aav. 
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·)·creemn r! Assessment .'vf erhodoio f!': 

./F = sou·tO<!'" vora:Ji:zat:cn :acror :~.:.•kg: C:'lemrcai-speclfic; . 
. 'J~ = 1nr.a1at:on :n:a~<e as:;u.'":'".:::::cr.: .:J rr.'"'•dav. 
--- = oan:cu:ate emrss:on :acrcr ,4 63 xi o9 :-r.J'kg:; (E?A 1991. 03C2). 

::arc:nogens 

AppendLt J 

SAL = ~.R x BW x L. T/E::) x :(SF0 x 1 0~ kgtmg x lNG) + (SF1 x INH x (1NF + 1/PEr:))], where 

~ = tarr;et risk: 1 o-6 'or Class A and 8 carcinogens; 1 o·5 for Class C carc1nogens. 
BW = body werght: 70 kg. 
L T = assumed lifetime: 70 yr. 
ED = exoosure durat1on: 70 yr. 
SF 0 = oral slope tac~or ( mg.• kg: day)" 1. 
lNG = ingestion 1ntake assum;::nron: 100 mg/day. 
SF, =inhalation slope factor (mglkg;dayr1. 
INH = inhalation intai<e assumct1on: 20 m3/day. 
VF and PEF as oetmeo aoove. 
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7ABLE J-4 

PUBUSHED US AVERAGE EFFECTIVE DOSE EQUIVALENT RATES1 AND ESTIMATES 
FOR THE LOS ALAMOS AREA FROM NATURAL BACKGROUND RADIATIOND 

Raa1at1on Source US Average Los Alamos 
mrem;vn ,mrerrvvr) 

Cosm1c Ravs ~~ 58 

Casmogen1c Rad1at1on 

=:xtemal Terrestnal 23 39 

Rad1onucuaes 1n Bodv -10 40 

!nnaleo Raa1onucudes 200 200 

Rounoed Total 300 340 

a. The us average data are trom Table 9.7 (NCRP 1990. 0985. o. 148). 

o. With the exceouon of the cosmogen1c source. the Los Alamos aata come from 'EnVIronmental 
Surveillance at Los Alamos aunng 1990' rEnVlronmental Protection Group 1992. 07401. The 
:osm1c ana extemal terrestnas comoonents were oaseo on measurements: the balance of the 
values 1n tne reoon were ootameo trom tne Nat1ona1 Council on Rad1auon Protection 1 NCRP 
1990. 0985). 
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CURRENT FI}L\D SALs 



# 

f-£ 

f-£ 
f-£ 

f-£ 

f-£ 
f-£ 

f-£ 

f-£ 

f-£ 

f-£ 

f-£ 

f-£ 
f-£ 

f-£ 

f-£ 

f-£ 
f-£ 

f-£ 

f-£ 
f-£ 

f-£ 

f-£ 

f-£ 

f-£ 

f-£ 

f-£ 

f-£ 

f-£ 

f-£ 
f-£ 

f-£ 

SUITE ANALYTE 

1,3,5-TNB (trinitrobenzene) 
1,3,5-TNB (trinitrobenzene) 
1 ,3,5-TNB (trinitrobenzene) 
1,3,5-TNB (trinitrobenzene) 
1,3,5-TNB (trinitrobenzene) 

1,3-DNB (dini!robenzene} _ 
1,3-DNB (dinitrobenzene} 
1,3-[)NB (dinitrobenzene) 

1,3:DN~ (dinitr()benze_!l~l 

1,3-QI\JB (dinitrobenz~neL 
2,4,6-TNT (trinitrotoluene} 

2,4,6-TNT (trinitr()tolu~ne_l 

2,4,6-TNT (trinitrotolu~ll~} 

2,4,6-TNT (trinitrotolu~ne) 

2,4,6-TNT {trinitrotoluen~} 

?.4-DNT (dinitrotoluene) 
2,4-DNT (dinitrotoluene) 
2,4-DNT (dinitrotoluene) _ 
2,4-DNT ( dinitrotoluene) 
2,4- DNT ( dinitrotoluene) 
2,6-DNT (dinitrotoluene) 

2,6-DNT _ (dinitrotoltJene) 
2,6-DNT (dinitrotoluene) 
2,6-DNT (dinitrotoluene} 
2,6-DNT (dinitrotoluene} 
2-Amino-4,6-dinitrotoluene 
2-Amino-4,6-dinitrotoluene 

- - -

2-Amino-4,6-dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
4-amino-2,6-DNT (aminodinitrotoluene) 

sal IIIIO,XCI 

MATRIX 

AIR 

CRQL-SOIL 

CRQL-WATER 

SOIL 

WATER 

AIR 

CRQL-SOIL 

CRQL-WATER 

SOIL 

WATER 

AIR 
CRQL-SOIL - +-- -- -- -· 

Page 1 

CRQL-WATER 
_._ -----" - -- _,._ __ 

SOIL 

WATER 

AIR -- .. -

CRQL-SOIL 

CRQL-WATER 

SOIL 

WATER 

AIR 
CRQL-SOIL 

CRQL-WATE 

SOIL 

WATER 

AIR 
CRQL-SOIL 

CRQL-WATER 

SOIL 

WATER 

AIR 

SAL UNITS 

UG/M3 

MG/KG 

UG/L 

41MG/KG 
1.8 UG/L 

UG/M3 
------ --- --

MG/KG 

UG/L 

BIMG/KG 

3.5IUG/L 

UG/M3 

MG/KG 

UG/L 
---- -

4 Olfv1G/KG 
1 2 UG/L 

UG/M3 

0.33IMG/KG 

1 OIUG/L 
1IMG/KG 

0.0~/UQ/L 
UG/M3 

o.33jM(3/KG 
1 0 UG/L 

1IMG/KG 

0.05JUG/L 
UG/M3 

MG/KG 

UG/L 

MG/KG 

UG/L 

UG/M3 



sal into.xcl 

1-£ 4-amino 2,6-DNT (aminodinitrotoluene) CRQL-SOIL MG/KG 

1-£ 4-amino-2,6-DNT (aminodinitrotoluene) CRQL-WATER UG/L 

1-£ 4-amino-2,6-DNT (aminodinitrotoluene) SOIL MG/KG 

1-£ 4-amino-2,6-DNT (aminodinitrotoluene) WATER UG/L 

1-£ Ammonium nitrate AIR UG/M3 

1-£ Ammonium nitrate CRQL-SOIL MG/KG 

1-£ Ammonium nitrate CRQL-WATER UG/L 
-

1-£ Ammonium nitrate SOIL MG/KG 

1-£ Ammonium nitrate WATER UG/L 
----- ---

1-£ Barium nitrate (!;Oiuble barium) AIR 0.49 UG/M3 
-- - -

1-£ Barium nitrat~ ~oJuble ~arium) CRQL-SOIL 40 MG/KG 
--- --

1-£ Barium nitrate {s()luble barium) _ CRQL-WATER 200 UG/L 

1-£ Barium nitrate (solubl~ barium) SOIL 5600 MG/KG 
--- - -

1-£ Barium nitrate (soluble barium) WATER 2000 UG/L 

1-£ C EF __ (tris(2~c;hloroethyl)-phosphate) _ AIR UG/M3 
--- - --- -

1-£ C EF (tris(~-chloroethyl)-phQsphate} CRQL-SOIL MG/KG 
------ - -----

1-£ CEF (tris{2-chlor()ethyl)-phosphate) CRQL-WATER UG/L 
--- - -

1-£ CEF (tris(2-chloroethyl)-ph9sphate) SOIL MG/KG 
----

1-£ C EF (tris(2-chlo~o~thyl)-phosph(lte) WATER UG/L 

1-£ DPA (diphE:lnylamine) AIR UG/M3 
~--" -·-

1-£ DPA (diphenylamine) CRQL-SOIL MG/KG 

1-£ DPA (diph~nylamine} CRQL-WATER UG/L 
--- --- -------

1-£ DPA (dip~enylamim~) SOIL 2000 MG/KG 
--

1-£ DPA (diphenylamine) WATER 880 UG/L 
--

1-£ HMX (cyclotetramethylenetetranitramine} AIR UG/M3 

1-£ HMX (cyclotetramethylenete_tranitramine) CRQL-SOIL MG/KG 

1-£ HMX (cyclotetramethylenetetranitramine) CRQL-WATER UG/L 

1-£ H MX ( cyclotetramethylen etetran itram ine) SOIL 4000 MG/KG 

1-£ HMX (cyclotetramethylenetetranitramine) WATER 1800 UG/L 

1-£ Nitrocellulose (nontoxic) AIR UG/M3 

1-£ Nitrocellulose (nontoxic) CRQL-SOIL MG/KG 

1-£ Nitrocellulose (nontoxic) CRQL-WATER UG/L 

1-£ 1 f\jitrocellulose (nont()xic) SOIL MG/KG 
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" 
sal ir .. u.xcl 

1-E Nitrocellulose (nontoxic) WATER UG/L 
1-E Nitromethane AIR UG/M3 
1-E Nitromethane CRQL-SOIL MG/KG 
1-E Nitromethane CRQL-WATER UG/L 
1-E Nitromethane SOIL MG/KG 
1-E Nitromethane WATER UG/L 
1-E Nitrotoluenes AIR UG/M3 

- --

1-E Nitrotoluenes CRQL-SOIL MG/KG 
1-E Nitrotoluenes CRQL-WATER UG/L 

-- --- -- -- -

1-E Nitrotoluenes SOIL 800 MG/KG - -

1-E Nitrotoluenes WATER 350 UG/L 
--- --- - - --

1-E NP (bis{2,2-dif1itr()proRyl) acetal/formal) AIR UG/M3 
1-E NP (bis(2,2-dinitroproRyl) acetal/formal} CRQL-SOIL MG/KG 
1-E N P (bis(2,2-dinitrQpropyl) acetal/formal) CRQL-WATER UG/L 

- ----

1-E NP {bis(2,2-dinitropropyl) _acetal/formal) SOIL MG/KG 
1-E NP (bis{2,2-dinitropropyl) (iCetal/formC11) _ WATER UG/L 
1-E PETN _ (pentaerythritol _ tetranitrate) AIR UG/M3 -- -- -- -

1-E PETN (pentaerythritol tet~anitrate) CRQL-SOIL MG/KG 
---

1-E PETN (pentaerythritol tet~anitrate) CRQL-WATER UG/L 
1-E PETN (pentaerythritol tet!anitrate) SOIL 1600 MG/KG 
1-E PETN (pentaerythritol tetr<:mJtrate) WATER 700 UG/L 

--

1-E R DX __ (trimethylenetrinitramine) AIR UG/M3 
- -

1-E R DX (trirTie!hylenetrinitraiTline) CRQL-SOIL MG/KG -

1-E RDX (trimethylenetrinitramine) CRQL-WATER UG/L - - --- ---- -

1-E RDX (trimethylenetrinitramine) SOIL 64 MG/KG 
- - -

1-E RDX (trimethylenetrinitramine) WATER 3.2 UG/L 
--

1-E T ATB (triaminotrinitrobef1~E:!ne) AIR UG/M3 
1-E T ATB (triaminotrinitrobef1~ene) CRQL-SOIL MG/KG 
1-E T A TB (triaminotrinitroben~ene) CRQL-WATER UG/L 
1-E T A TB (triaminotrinitrobenzene) SOIL MG/KG 
1-E TATS (triaminotrinitrobenzene) WATER UG/L 
1-E Tetryl (N-methyi-N ,2,4,6 tetranitrobenzeneamine) AIR UG/M3 
1-E ,Tetryl (N-methyi-N ,2_A,_§_ tetranltrobenzene~mine) CRQL-SOIL MG/KG 
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1-E 
1-E 
1-E 
lr\ORG 
f\OiG 
f\OiG 
tmG 
tmG 
NJRG 
lr\ORG 
tmG 
NJRG 
NJRG 
NJRG 
NJRG 
NJRG 
tmG 
NJRG 
tmG 
tmG 
NJRG 
NJRG 
NJRG 
NJRG 
NJRG 
l'rnG 
NJRG 
NJRG 
NJRG 
NJRG 
INC)={G 

f\OiG 
NJRG 

sal inro.xcl 

Tetryl (N methyi-N,2,4,6 tetranitrobenzeneamine) 
Tetryl (N-methyi-N,2,4,6 tetranitrobenzeneamine) 
Tetryl (N -methyi-N,2,4,6 tetranitrobenzeneamine) 
Aluminum 
Aluminum 
Aluminum 
Aluminum 
Aluminum 
Antimony 
Antimony 
Antimony 
Antimony 
Antimony 
Arsenic 
Arsenic 
Arsenic 

-·I 

CRQL-WATER 
SOIL 
WATER 
AIR 
CRQL-SOIL 
CRQL-WATER 
SOIL 
WATER 
AIR 
CRQL-SOIL 
CRQL-WATER 
SOIL 

--- --- -

WATER 
AIR 
CRQL-SOIL 
CRQL-WATER 

Arsenic SOIL - i .. -
Arsenic 
Barium 
Barium 
Barium 
Barium 
Barium 
Beryllium 
Beryllium 
Beryllium 
Beryllium 
Beryllium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 

. ---I 
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WATER 
AIR 
CRQL-SOIL 
CRQL-WATER 
SOIL 
WATER 
AIR 
CRQL-SOIL 
CRQL-WATER 
SOIL 
WATER 
AIR 
CRQL-SOIL 
CRQL-WATER 
SOIL 
WATER 

UG/L 

800jMG/KG 
350 UG/L 

UG/M3 

40jMG/KG 
200 UG/L 

MG/KG 
UG/L 
UG/M3 

1 2IMG/KG 
60IUG/L 
3 ~1-0g;rG 

o.ooo2~f~~j~g 

----

1 OjU~jL_ 
MG/KG 

50IUG/L 
0.49 UG/M3 

--- . . . --

40 MG/KG 
200 UG/L 

5600 MG/KG 
2000 UG/L 

0.00042 UG/M3 
1 MG/KG 
5 UG/L 

MG/KG 
4 UG/L 

0.00056 UG/M3 
1 MG/KG 
5 UG/L 

80 MG/KG 
5 UG/L 



sal inro.xcl 

INORG Calcium AIR UG/M3 
f\JORG Calcium CRQL-SOIL 1 0 0 0 MG/KG 
II'JORG Calcium CRQL-WATER 50 0 0 UG/L 
f\JORG Calcium SOIL MG/KG 
NORG Calcium WATER UG/L 
INORG Chromium (Total) AIR lj_(3/M3 
INORG Chromium (Total) CRQL-SOIL_ _ 1 0 f~/~(3/KG 
f\JORG Chromium {Total) CBOL-WATER 50 UQ/L 
NORG Chromium (Total) SOIL MG/KG 
NORG Chromium (Total) _ WATER 100 U(3/L 
NORG Chromium Ill AIR UG/M3 

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

NORG Chromium Ill CRQL-SOIL 2 MG/KG 
NORG Chromium Ill CRQL-WATER 1 0 UG/L 

-- -- -- ---

NORG Chromium Ill SOIL 80000 MG/KG 
NORG Chromium Ill WATER UG/L 

-- --

NORG Chromium VI AIR 0.000083 UG/M3 
NORG Chromium VI CRQL-SOIL 2 MG/KG - -- -

NORG Chromium VI CRQL-WATER 1 0 UG/L 
NORG Chromium VI SOIL 4 0 0 MG/KG 
f\JORG Chromium VI WATER UG/L 
NORG Cobalt AIR UG/M3 
NORG Cobalt CRQL-SOIL 1 0 MG/KG 
NORG Cobalt CRQL-WATER 50 UG/L 
NORG Cobalt SOIL MG/KG 
NORG Cobalt WATER UG/L 
NORG Copper AIR UG/M3 
NORG Copper CRQL-SOIL 5 MG/KG 
NORG Copper CRQL-WATER 2 5 UG/L 
f\JORG Copper SOIL 3000 MG/KG 
f\JORG Copper WATER 1300 UG/L 

NalG ~Cyanide AIR UG/M3 
f\JORG Cyanide CRQL-SOIL 2 MG/KG 
INORG Cyan ide CRQL 1'Y~ TER 1 Q1 UG/L 
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sal inro.xcl 

INORG Cyanide SOIL 1600 MG/KG 
f\IORG Cyanide WATER 200 UG/L 
INORG Iron AIR UG/M3 
NORG Iron CRQL-SOIL 20 MG/KG 
NORG Iron CRQL-WATER 100 UG/L 

NORG Iron MG/KG 
NJRG Iron UG/L 
NORG Lead UG/M3 

--- - --

Lead CRQL-SOIL 0.6 MG/KG 
- --- - ------ - --

Lead CRQL-WATER 3 UG/L 
--- -- ---- --- -

Lead SOIL 400 MG/KG 
---- -

I\ORG Lead WATER 50 UG/L 
-- ------ ----- --

NJRG Magnesium AIR UG/M3 
·--·--

I\ORG Magnesium CRQL-SOIL 1000 MG/KG 
--- - - -

I\ORG Magnesium CRQL-WATER 5000 UG/L 
---

NORG Magnesium SOIL 
I\ORG Magnesium WATER 

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

I\ORG Man_g(inese 0.05 UG/M3 
-- --- - -

NORG Mang<me!)e CRQL-SOIL 3 MG/KG 
----- --- - --- --- --

NORG Manganes~ CRQL-WATER 1 5 UG/L 
- -- -·- -----

NORG Mangan~se SOIL 11000 MG/KG 
- - - --- --- --

NORG Manganese WATER 180 UG/L 
------

I\ORG Mercury AIR 0.3 UG/M3 
-- - ----------

I\ORG Mercury CRQL-SOIL 0.04 MG/KG 
-- ---

NORG Mercury CRQL-WATER 0.2 UG/L 
---- --

NORG Mercury SOIL 24 MG/KG 

NORG Mercury WATER 2 UG/L 
I\ORG Molybdenum AIR UG/M3 

NORG Molybdenum CRQL-SOIL MG/KG 
NORG Molybdenum CRQL-WATER UG/L 

NORG Molybdenum SOIL 400 MG/KG 

NORG Molybdenum WATER 170 UG/L 
NORG Nickel AIR 0.0042 UG/M3 
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sal into.xcl 

INORG Nickel CRQL-SOIL 8 MG/KG 

f\JORG Nickel CRQL-WATER 40 UG/L 

f\JORG Nickel SOIL 1600 MG/KG 

f\JORG Nickel WATER 100 UG/L 
.. 

f\JORG Nitrate AIR UG/M3 

f\JORG Nitrate CRQL-SOIL MG/KG 

f\JORG Nitrate CRQL-WATER UG/L 

NORG Nitrate SOIL 130000 MG/KG 
- -· - I --

NORG Nitrate WATER 10000 UG/L 
---- - -- - -

NORG Nitrite AIR UG/M3 
- --· ---

NORG Nitrite CRQL-SOIL MG/KG 
- -· -- ·- ----- - --- ------

NORG Nitrite CRQL-WATER UG/L 
----- - --- ... ---- - -- ---

NORG Nitrite SOIL 8000 MG/KG 

NORG Nitrite WATER 1000 UG/L 
-- ------ -·· ·- -- --- --

NORG Potassium AIR UG/M3 
-- ---- -- - -----

NORG Potassium CRQL-SOIL 1000 MG/KG 
-

-

NORG Potassium CRQL-WATER 5000 UG/L 
------- ----- ---- -

NORG Potassium SOIL MG/KG 
-- -- --

NORG Potassium WATER UG/L 
- -· ---- --- - ------ - -----

NORG Selenium AIR UG/M3 
·- --- --- - - ---

NORG Selenium CRQL-SOIL 1 MG/KG 
- --- - - - -- -- --- -·· -- - - - -- -- - ---

NORG Selenium CRQL-WATER 5 UG/L 
- - - -- -- -- --- - -- -------

NORG Selenium SOIL 400 MG/KG 
-- ---- . - ------ -----

-

NORG Selenium WATER 50 UG/L 
- ------

NORG Silver AIR UG/M3 
--- -----

NORG Silver CRQL-SOIL 2 MG/KG 
·--

NORG Silver CRQL-WATER 1 0 UG/L 
-- ---

NORG Silver SOIL 400 MG/KG 
-

NORG Silver WATER 170 UG/L 
-

NORG Sodium AIR UG/M3 
-

NORG Sodium CRQL-SOIL 1000 MG/KG 
-

f\JORG Sodium CRQL-WATER 5000 UG/L 

NORG Sodium SOIL MG/KG 
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sal inro.xcl 

INORG Sodium WATER UG/L 
INORG Strontium AIR UG/M3 
INORG Strontium CRQL-SOIL MG/KG 
INORG Strontium CRQL-WATER UG/L 
INORG Strontium SOIL 48000 MG/KG 
INORG Strontium WATER 21000 UG/L 

-----

INORG Thallium AIR UG/M3 
----

INORG Thallium CRQL-SOIL 2 MG/KG 
- ~~ 

INORG Thallium CRQL-WATER 1 0 UG/L 
-----

INORG Thallium SOIL 6.4 MG/KG 
.. 

INORG Thallium WATER 2 UG/L 
- ---

INORG Vanadium AIR UG/M3 
- -- -----

INORG Vanadium CRQL-SOIL 1 0 MG/KG 
- -- ---- -----

INORG Vanadium CRQL-WATER 50 UG/L 
- --- -- ... 

INORG Vanadium SOIL 

INORG Vanadium WATER 
-

INORG Zinc AIR 

INORG Zinc CRQL-SOIL 
-----

INORG Zinc CRQL-WATER 20 UG/L 
~- . 

NJRG Zinc SOIL 24000 MG/KG 
~- . 

INORG Zinc WATER 10000 UG/L 
-

RAD Americium-241 SOIL 
- -

RAD Americium-241 WATER 

RAD Carbon-14 SOIL 

RAD Carbon-14 WATER 2600 PCI/L 

RAD Cerium-144 SOIL 64 PCI/G 

RAD Cerium-144 WATER PCI/L 
RAD Cesium-134 SOIL 1.8 PCI!G 
RAD I Cesium-134 WATER 75 PCI/L 

RAD Cesium-137 SOIL 4 PCI/G 

RAD Cesium-137 WATER 11 0 PCI/L 
RAD Cobalt-57 SOIL 40 PCI/G 
RAD Cobalt-57 WATER 4600 PCI/L 
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sal in1o.xcl 

RAD ·cobalt-60 SOIL 0.9 PCI/G 
RAD Cobalt-60 WATER 200 PCI/L 
RAD Gross Alpha Particle Activity SOIL PCI/G 
RAD Gross Alpha Particle Activity WATER 1 5 PCI/L 
RAD lodine-129 SOIL 41 PCI/G 

~~ -

RAD lodine-129 WATER 20 PCI/L 
~- ~ 

~--

RAD Manganese-54 SOIL 3.4 PCI/G 
RAD Manganese-54 WATER 2000 PCI/L 

-- -

RAD Plutonium-238 SOIL 20 PCI/G 
---- - - -

RAD Plutonium-238 WATER 1 5 PCI/L 
RAD Plutonium-239 SOIL 1 8 PCI/G - - -- - -- -- ---- -- - -- ---- -- --

RAD Plutonium-239 WATER 1 5 PCI/L 
- --- - --- -- - --- ---- - -------

RAD Radium-226 SOIL 5 PCI/G 
RAD Radium-226 WATER 20 PCI/L 

---- ----

RAD Radium-228 SOIL 5 PCI/G 
- -

RAD Radium-228 WATER 20 PCI/L 
RAD Ruthenium-1 06 SOIL 1 4 PCI/G --- - ---- -- -
RAD Ruthenium-1 06 WATER 200 PCI/L 

~-- --

RAD Sodium-22 SOIL 1.3 PCI/G 
- ------

RAD Sodium-22 WATER 480 PCI/L 
- -

RAD Strontium-90 SOIL 5.9 PCI/G 
- -~ 

RAD Strontium-90 WATER 8 PCI/L 
--- -

RAD Technetium-99 SOIL 38 PCI/G 
- ------

RAD Technetium-99 WATER PCI/L 
-- -----

RAD Thorium-228 SOIL 1.5 PCI/G 
-

RAD Thorium-228 WATER 1 5 PCI/L 
RAD Thorium-230 SOIL 5 PCI/G 
RAD Thorium-230 WATER 1 5 PCI/L 
RAD Thorium-232 SOIL 5 PCI/G 
RAD Thorium-232 WATER 1 5 PCI/L 
RAD Tritium SOIL 810 PCI/G 
RAD Tritium WATER 2000 PCI/L 
RAD Uranium (dgpleted) SOIL PCI/G -----
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sal into.xcl 

RAD Uranium (depleted) WATER PCI/L 
RAD Uranium (natural) SOIL PCI/G 
RAD Uranium (natural) WATER PCI/L 
RAD Uranium 233 SOIL 86 PCI/G 
RAD Uranium-233 WATER PCI/L 
RAD Uranium-234 SOIL 86 PCI/G 

-

RAD Uranium-234 WATER PCI/L 
RAD Uranium-235 SOIL 1 8 PCI/G 
RAD Uranium-235 WATER PCI/L 
RAD Uranium ·238 SOIL 59 PCI/G 

---

RAD Uranium-238 WATER PCI/L 
- ------ --

SVOA 1 ,2- [)ichlc>robenzene AIR 200 UG/M3 
SVOA 1 ,2- [)ichlorobeJ1zene CRQL-SOIL 0.33 MG/KG 
SVOA 1 ,2-Dichlorobenzene CRQL-WATER 1 0 UG/L 

-

SVOA 1 ,2-Dichlorobenzene SOIL 1600 MG/KG 
SVOA 1 ,2-Dichlorobenzene 600 UG/L 

--

SVOA 1 ,2,4-Trichlorobenz~ne 9 UG/M3 
SVOA 1 ,2,4-Trichlorobenzene 0.33 MG/KG 
SVOA 1 .?,4-Trichlorobenzene CRQL-WATER 1 0 UG/L 
SVOA 1 ,2,4-Trichlorobenzene SOIL 160 MG/KG 
SVOA 1 ,2,4-Trichlorobenzene WATER 70 UG/L 
SVOA 1 ,3-Dichl()robenzene AIR UG/M3 

----- ----

SVOA 1 ,3-Dichlorobenzene CRQL-SOIL 0.33 MG/KG 
-- --- - --

SVOA 1 ,3-Dichlorobenzene CRQL-WATER 1 0 UG/L 
-- - - --

SVOA 1 ,3-Dichlorobenzene SOIL 7200 MG/KG 
--

SVOA 1 ,3-Dichlorobenzene WATER 600 UG/L 
SVOA 1 A-Dichlorobenzene AIR 800 UG/M3 
SVOA 1 A-Dichlorobenzene CRQL-SOIL 0.33 MG/KG 
SVOA 1 A-Dichlorobenzene CRQL-WATER 1 0 UG/L 
SVOA 

1
1 ,4-Dichlorobenzene SOIL 29 MG/KG 

SVOA 1 ,4-Dichlorobenzene WATER 75 UG/L 
SVOA 1 ,4-Methan azulene, decahydro-4,4,8 AIR UG/M3 
SVOA 1A-Methan azulene, decahydro-4,4,8 CRQL-~OIL.._ ___ J MG/KG 
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sal inro"xcl 

SVOA 1 ,4 Methan azulene, decahydro-4,4,8 CRQL-WATER UG/L 
SVOA 1 ,4-Methan azulene, decahydro-4,4,8 SOIL MG/KG 
SVOA 1 ,4-Methan azulene, decahydro-4,4,8 WATER UG/L 
SVOA 2,2-0xybis(1-chloropropane) AIR UG/M3 

-- -

SVOA 2 ,2-0xybis( 1-chloropropane) CRQL-SOIL MG/KG 
SVOA 2,2-0xybis(1-chloropropane) CRQL-WATER UG/L 

- - -- -

SVOA 2,2-0xybis( 1-chloropropa11e) SOIL MG/KG 
---

SVOA 2,2-0xybi~(1-chloropropane) WATER UG/L 
- - ---

SVOA 2,4,5-T AIR UG/M3 
--

SVOA 2,4,5-T CRQL-SOIL MG/KG 
-

SVOA ?.4.?-T CRQL-WATER UG/L 
--------- - - -- -

SVOA 2,4,5-T SOIL 800 MG/KG 
-- --- ---

SVOA 2,4,5-T WATER 350 UG/L 
------ -- --

SVOA 2,4,5-TP AIR UG/M3 
~. - ---

SVOA 2,4,5-Tf:> MG/KG 
--

SVOA 2,4,5~TP UG/L 
- -- --- -

SVOA 2,4,?-TP 
SVOA 2,4,5-TP WATER 

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

SVOA 2 ,4,5-T!ichlorophenol AIR 
- . -- - ---------

SVOA 2,4,5-Tric;~IOr()phenol _ CRQL-SOIL 
--

SVOA 2,4,5-Trichlorop~enol CRQL-WATER 
SVOA 2,4,5-Trichlor()phenol SOIL 

---

SVOA 2,4,5-Trichlorophenol WATER 
---

SVOA 2,4,6-Trichlorophenol AIR 
----

SVOA 2,4,6-Trichlorophenol CRQL-SOIL 
SVOA 2 ,4,6-Trichlorophenol CRQL-WATER 1 0 UG/L 
SVOA 2,4,6-Trichl()rophenol SOIL 64 MG/KG 
SVOA 2,4,6-Trichlorophenol WATER 3.2 UG/L 
SVOA 2,4-D AIR UG/M3 
SVOA 2,4-D CRQL-SOIL MG/KG 
SVOA 2,4-D CRQL-WATER UG/L 
SVOA 2,4-D SOIL 800 MG/KG 
SVOA 2,4-D WATER 70 UG/L 
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sal info.xcl 

SVOA 2,4-DB AIR UG/M3 
SVOA 2,4-DB CRQL-SOIL MG/KG 
SVOA 2,4-DB CRQL-WATER UG/L 
SVOA 2,4-DB SOIL 640 MG/KG 
SVOA 2,4-DB WATER 280 UG/L 
SVOA 2,4- Dichlorophenol AIR UG/M3 

-

SVOA 2,4- Dichlorophenol CRQL-SOIL 0.33 MG/KG 
SVOA 2,4- Dichlor()phenol CRQL-WATER 1 0 UG/L 

--

SVOA 2,4-Dichlorophenol SOIL 
SVOA 2,4-Dichlor()pheng_l WATER 
SVOA 2,4-Dimethylph~n()l AIR 

--

SVOA 2 ,4-[)imethylphenol CRQL-SOIL 
-------

SVOA 2 ,4-Dimethylphenol CRQL-WATER 
SVOA 2,4-Dill"lethylphenol 
SVOA 2,4-Dimethylphenol WATER 
SVOA ___ 2,4 -Dinitrophenol AIR 

-

SVOA 2,4-Dinitrophenol CRQL-SOIL 
- -

SVOA 2,4-Dinitrophenol CRQL-WATER 
-----

SVOA 2,4-Dir:litrophenol SOIL 160 MG/KG 
SVOA 2,4-Dinitr()phenol WATER 70 UG/L - --

SVOA 2-(2,4-Dichlorophenoxy)-propionic acid AIR UG/M3 
- -- --

SVOA 2-(2,4-Dichlor()phenoxy)-propionic acid CRQL-SOIL MG/KG 
- ------ --

SVOA 2-(2,4-Dichlorophenoxy)-propi()nic acid CRQL-WATER UG/L 
-- -

SVOA 2-(2,4-Dichlorophenoxy)-propionic acid SOIL MG/KG 
SVOA 2-(2,4-Dichlorophenoxy)-propionic acid WATER UG/L 

---- - -

SVOA 2-Chloronaphth~lene AIR UG/M3 
--- --

SVOA 2-Chloronaphthalene CRQL-SOIL 0.33 MG/KG 
SVOA 2-C~Ioronaphthalene CRQL-WATER 1 0 UG/L 

-- -

SVOA 2-Chloronaphthalene SOIL 6400 MG/KG 
SVOA 2-Chloronaphthalene WATER 2800 UG/L 
SVOA ~2-Chlorophenol AIR UG/M3 

--

SVOA 2-Chlorophenol CRQL-SOIL 0.33 MG/KG 
SVOA 2-Chloro henol CRQL-WATER 1 0 UG/L 

-------
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sal inro.xcl 

SVOA 2-Chlorophenol SOIL 400 MG/KG 
SVOA 2-Chlorophenol WATER 170 UG/L 
SVOA 2-Methyl-4 ,6-dinitrophenol AIR UG/M3 
SVOA 2-Methyl-4 ,6-dinitrophenol CRQL-SOIL MG/KG 
SVOA 2-Methyl-4,6-dinitrophenol CRQL-WATER UG/L 
SVOA 2-Methyl-4,6-dinitrophenol SOIL MG/KG 

- ~~ -

SVOA 2-Methyl-4 ,6-dinitrophenol WATER UG/L 
---

SVOA 2-Methylnaphthalen e AIR UG/M3 
-- --- --

SVOA 2-Methylnaphthalene CRQL-SOIL 0.33 MG/KG 
SVOA 2-Methylnaphth~lene ~ CRQL-WATER 1 0 UG/L 
SVOA 2-Methylnaphthalene SOIL MG/KG 
SVOA 2-Methylnaphthalene ~ _ WATER UG/L 
SVOA 2-Methylphenol (a-cresol) AIR UG/M3 

- --- - -~ --

SVOA 2-Methylphenol (a-cresol) CRQL-SOIL 0.33 MG/KG 
--

SVOA 2-Methylphenol (o c:resol) ~ CRQL-WATER 1 0 UG/L 
~~- ------ - ~ 

SVOA 2-Methylphenol (a-cresol) SOIL 4000 MG/KG 
-

SVOA 2-Methylphenol (a-cresol} WATER 1700 UG/L 
- - ~ 

~ ~ ------

SVOA 2-Nitroaniline (o-nitroaniline) AIR 0.2 UG/M3 
-~ 

~ -

SVOA 2-Nitroaniline (o-nitroaniline) CRQL-SOIL 0.8 MG/KG 
- - --

SVOA 2-Nitroaniline (o-nitroaniline) ~ CRQL-WATER 25 UG/L 
- ~ - -- ---

SVOA 2-Nitroaniline (o-nitro;:miline) SOIL MG/KG 
SVOA 2-Nitroaniline (o-nitroaniline) WATER UG/L 
SVOA 2-Nitrophenol AIR UG/M3 

~ - - - ~ 

SVOA 2-Nitrophenol CRQL-SOIL 0.33 MG/KG 
-

SVOA 2-Nitrophenol CRQL-WATER 1 0 UG/L 
SVOA 2-Nitrophenol SOIL MG/KG 
SVOA 2-Nitrophenol WATER UG/L 
SVOA 2H-1-Benzopyran-2-one AIR UG/M3 
SVOA 2H-1-Benzopyran-2-one CRQL-SOIL MG/KG 
SVOA 2H-1-Benzopyran-2-one CRQL-WATER UG/L 
SVOA 2H-1-Benzopyran-2-one SOIL MG/KG 
SVOA 2H-1-Benzopyran-2-one WATER UG/L 
SVOA , 3,3- Dichlorobenzidine AIR UG/M3 -------- --------
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SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 

13,3-Dichlorobenzidine 
3,3-Dichlorobenzidine 
3,3- Dichlorobenzidine 
3,3-Dichlorobenzidine 
3-Nitroaniline (m-nitroaniline) 
3-Nitroaniline (m-nitroaniline) 
3-Nitroaniline (m-nitroaniline) 
3-Nitroaniline _(m-nitroaniline) 
3-Nitroaniline (m-nitroalliline) 

1 
4-Brornop~~llYI-phenylether __ 
4- Bromophenyl-ph~n_ylether 
4-E3romophenyl-p~~nylether _ 
4-Brom()phenyl-phenylether 

sal into.xcl 

4-Bromophenyl-phenylether _ __ _ _ _ _ __ 
4-Chloro-3-methylphenol (p-~hl()ro-m-cr~sol) 

4-Chloro-3-methylphenol (p~c;hloro-111-cresol) 

4-Chloro-3-methylphenol (p-c;hlor()-m-_!::resol) 
4-Ghloro-3-methylphenol {p-chlor()-m-cresol) 
4-Chloro-3-methylphenol (p~chloro-m~cresol) 

4-Chloro~o-polyoxyacetic CiCid 
4-Chloro-o-polyoxyacetic acid 
4-Chloro-o-polyoxyacetic acid 
4-Chl()ro -o-polyoxyacetic _acid 
4-Chloro-o-polyoxyacetic acid 
4-Chloroaniline 
4-Chloroaniline 
4-Chloroaniline 
4-Chloroaniline 
4-Chloroaniline 
4-Chlorophenyl phenyl ether 
4-Chlorophenyl phenyl ether 
4-Chlorophenyl phenyl ether 
4-Chlorophenyl phenyl ether 
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CRQL-SOIL 
CRQL-WATER 
SOIL 
WATER 
AIR 
CRQL-SOIL 
CRQL-WATER 
SOIL 
WATER 
AIR 
CRQL-SOIL 
---- --------- ---- -

CRQL-WATER 
SOIL 

----

WATER 
AIR 

-

CRQL-SOIL 
CRQL-WATER 
SOIL 
WATER 
AIR 

---- -

CRQL-SOIL 
CRQL-WATER 
SOIL 
WATER 
AIR 
CRQL-SOIL 
CRQL-WATER 
SOIL 
WATER 
AIR 
CRQL-SOIL 
CRQL-WATER 
SOIL 

0.33 MG/KG 
1 0 UG/L 

1.6 MG/KG 
0.078 UG/L 

UG/M3 
0.8 MG/KG 
25 UG/L 

240 MG/KG 
11 0 UG/L 

UG/M3 
- o.3-3IMG/KG 

1 OIUG/L 
MG/KG 
UG/L 
UG/M3 

0.33fMG/KG 
1 0 UG/L 

- ---

16000fMG/KG 
7000 UG/L 

UG/M3 
MG/KG 
UG/L 
MG/KG 
UG/L 
UG/M3 

0.33 MG/KG 
1 0 UG/L 

320 MG/KG 
140 UG/L 

UG/M3 

0.33,MG/KG 
1 0 UG/L 

MG/KG 



sal in1o.xcl 

SVOA 4· Chlorophenyl phenyl Lether WATER UG/L 

SVOA 4-Methylphenol (p-cresol) AIR UG/M3 

SVOA 4-Methylphenol (p-cresol) CROL-SOIL 0.33 MG/KG 

SVOA 4-Methylphenol (p-cresol) CRQL-WATER 1 0 UG/L 

SVOA 4-Methylphenol (p-cresol) SOIL 400 MG/KG 

SVOA 4-Methylphenol (p-cresol) WATER 180 UG/L 

SVOA 4-Nitroaniline {p-nitroaniline) AIR UG/M3 
- ~- - -

SVOA 4-Nitroaniline {p~nitroaniline) CRQL-SOIL 0.8 MG/KG 
-- -

SVOA 4-Nitroaniline (p-nitroaniline) CRQL-WATER 25 UG/L 
-- - --- - -- --- -

SVOA 4-Nitr()ani!ine _ (p-nitroaniline) SOIL 240 MG/KG 

SVOA 4-Nitroanilin~ (p-nitroaniline} WATER 11 0 UG/L 

SVOA 4-Nitro()h_enol AIR UG/M3 
- - ----

SVOA 4-NitropherlOI __ CRQL-SOIL 0.8 MG/KG 
. -

SVOA 4-Nitrophenol CRQL-WATER 25 UG/L 

SVOA 4-Nitroph~nol SOIL 5000 MG/KG 
-- -- -

SVOA 4-Nitrophenol WATER 2200 UG/L 
--

SVOA __ 4,6-Dinitro-2-methylphenol AIR UG/M3 
- -- -------- .. -

SVOA 4,6-Dinitro-2-methylphenol CRQL-SOIL MG/KG 
---- --

SVOA 4,6-Dinitro-2-methylphenol CRQL-WATER UG/L 
---- ----- ... -- -----

SVOA 4,6-Dinitro-2-methylphenol SOIL MG/KG 
---- -- -

SVOA 4,6-Dinitro-2-methylphenol WATER UG/L 
- --- -- -- -

SVOA ( 4,6-dinitro-o-cresol), AIR UG/M3 
. -- - -- - - --- -

SVOA ( 4, 6-dinitro-o-cresol), CRQL-SOIL 0.8 MG/KG 
-- -- --- . - --

SVOA ( 4,6-dinitro-o-cresol), CRQL-WATER 25 UG/L 

SVOA ( 4,6-dinitro-o-cresol), SOIL MG/KG 

SVOA (4,6-dinitro -a-cresol), WATER UG/L 

SVOA Acenaphthene AIR UG/M3 

SVOA Acenaphthene CRQL-SOIL MG/KG 

SVOA Acenaphthene CRQL-WATER UG/L 

SVOA Acenaphthene SOIL 4800 MG/KG 

SVOA Acenaphthene WATER 2100 UG/L 

SVOA Acenaphthylene AIR UG/M3 

.§VOA Acenaphthylene CROL-SOIL 0.33 MG/KG 

Page 15 



sal imo.xcl 

SVOA Acenaphthylene CRQL-WATER 1 0 UG/L 
SVOA Acenaphthylene SOIL MG/KG 
SVOA Acenaphthylene WATER UG/L 
SVOA Aldrin AIR 0.0002 UG/M3 
SVOA Aldrin CRQL-SOIL MG/KG 
SVOA Aldrin CRQL-WATER UG/L 
SVOA Aldrin SOIL 0.04 MG/KG 

-- -

SVOA Aldrin WATER 0.002 UG/L 
SVOA Alpha-BHC _ AIR 0.00056 UG/M3 

-

SVOA Alpha-BHC CRQL-SOIL MG/KG 
SVOA Alpha-~HC CRQL-WATER UG/L 

- -- --- --- -- --- - -···· 

SVOA Alpha-BHC SOIL 0.1 MG/KG 
- - -

SVOA Alpha-BHC WATER 0.0056 UG/L 
------- -

SVOA Aniline AIR 1 UG/M3 
- -------

SVOA Aniline CRQL-SOIL MG/KG 
-- -- --

SVOA Aniline CRQL-WATER UG/L 
- - -- - --- -- ----- -------- - - ----------------

SVOA Aniline SOIL 120 MG/KG 
-------- ---- ---- - - - --------- ----

SVOA Aniline WATER 6.1 UG/L 
---- ----- --- - ----- -------- - ----

SVOA Anthracene AIR UG/M3 
------ ----- - ------ --- ---

SVOA Anthracene CROL-SOIL 0.33 MG/KG 
--- -- -------- ---- - --- ~-

SVOA Anthracene CROL-WATER 1 0 UG/L 
--- ------ -- -

SVOA Anthracene SOIL 24000 MG/KG 
-- --- - ---

SVOA Anthracene WATER 
SVOA Azobenzene AIR 

---- - ---- - --- -t --

SVOA Azobenzene CRQL-SOIL 
----

SVOA Azobenzene CRQL-WATER UG/L 
- -

SVOA Azobenzene SOIL 6.4 MG/KG 
SVOA Azobenzene WATER 0.32 UG/L 
SVOA Benzeneacetic acid AIR UG/M3 
SVOA Benzeneacetic acid CRQL-SOIL MG/KG 
SVOA Benzeneacetic acid CRQL-WATER UG/L 
SVOA Benzeneacetic acid SOIL MG/KG 
SVOA Benzeneacetic acid WATER UG/L 
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sal into.xcl 

SVOA Benzidine AIR 0.00001 UG/M3 
SVOA Benzidine CRQL-SOIL MG/KG 
SVOA 'Benzidine CRQL-WATER UG/L 
SVOA Benzidine SOIL 0.003 MG/KG 
SVOA Benzidine WATER 0.0002 UG/L 
SVOA Benzo(a)anthracene AIR UG/M3 
SVOA Benzo[a)anthracene _ CRQL-SOIL 0.33 MG/KG 

-- --

SVOA Benzo[a)anthracene CRQL-WATER 1 0 UG/L 
SVOA Benzo( a]<!llthra.cene SOIL 1 MG/KG 
SVOA Benzo(a)anthracene WATER 0.1 UG/L 

---

SVOA Benzo(a)p_yrene AIR UG/M3 
SVOA Benz~[ a)pyrene CRQL-SOIL 0.33 MG/KG 
SVOA Benzo[a)pyrene CRQL-WATER 1 0 UG/L 
SVOA Benzo[a)pyrene SOIL 0.1 MG/KG 

-

SVOA Benzo[a)pyrene WATER 0.2 UG/L 
-

SVOA Benzo[b)fluoranthene AIR UG/M3 
·-· 

SVOA Benzo[b]fluoranthene _ CRQL-SOIL 0.33 MG/KG 
---- - -

SVOA Benzo[b]fluoranth~ne 1 0 UG/L 
--

SVOA Benzo(b)fluoranthene 1 MG/KG 
-

SVOA Benzo{b)fluoranthene 0.2 UG/L . - ----

SVOA Benzo[g,h,i)perylen_~_ UG/M3 
- -- -- -- --

SVOA Benzo[g,h,i)perylene 0.33 MG/KG 
-

SVOA Benz()[g,h,i)perylene _ CRQL-WATER 1 0 UG/L 
- ---- -·· .. 

SVOA Benzo[g,h ,i)perylene SOIL MG/KG 
----

SVOA Benzo[g,h ,i]perylene UG/L 
SVOA Benzo[k]fluoranthene AIR UG/M3 
SVOA Benzo[k)fluoranthene CRQL-SOIL 0.33 MG/KG 
SVOA Benzo[k)fluoranthene _ CRQL-WATER 1 0 UG/L 
SVOA Benzo[k]fluoranthene SOIL 1 MG/KG 
SVOA Benzo(k)fluoranthene WATER 0.2 UG/L 
SVOA Benzoic Acid AIR UG/M3 
SVOA Benzoic Acid CRQL-SOIL 100 MG/KG 
SVOA Benzoic Acid CRQL-WATER 0 UG/L 
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sal info.xcl 

SVOA Benzoic Acid SOIL 320000 MG/KG 
SVOA Benzoic Acid WATER 140000 UG/L 
SVOA Benzyl alcohol AIR UG/M3 
SVOA Benzyl alcohol CRQL-SOIL MG/KG 
SVOA Benzyl alcohol CRQL-WATER UG/L 

----

SVOA Benzyl alcohol SOIL 24000 MG/KG 
SVOA Benzyl alcohol WATER 11000 UG/L 

-----

SVOA Beta-BHC AIR 0.018 UG/M3 
- - - -- -

SVOA Beta-BHC CRQL-SOIL MG/KG 
--

SVOA CRQL-WATER UG/L 
- -- -- -- --- -

SVOA SOIL 4 MG/KG 
-

SVOA Beta-BHC WATER 0.1 9 UG/L 
--

SVOA Bis-(2-chloroethoxy)methane AIR UG/M3 
SVOA Bis-(2-chloroethoxy)methane CRQL-SOIL 0.33 MG/KG 
SVOA Bis-(2-chloroethoxy)methane CRQL-WATER 1 0 UG/L 

--

SVOA Bis-(2-chloroethoxy}meth9-ne SOIL MG/KG 
SVOA Bis-(2-chloroethoxyJmethane WATER UG/L 

--- -------

SVOA Bis-(2-chloroethyl)ether _ AIR 0.0029 UG/M3 
---- - --

SVOA Bis- (2-chloroethyl)ether CRQL-SOIL 0.33 MG/KG 
SVOA Bis-(2-chloro~thyl)ether _ CRQL-WATER 

--- --

SVOA Bis-(2-chloroethyl}ether _ SOIL 0.12 MG/KG 
-- - - -

SVOA Bis-(2-chloroethyl)ether _ WATER 0.032 UG/L 
SVOA (bis[2-chloroisopropyl)ether) AIR 1 UG/M3 - - -- -- - - - - - - - - ------- ------

SVOA (bis[2- ch loroisoprop_yl]ether} CRQL-SOIL 0.33 MG/KG - -- -- --- - -- -- ----

SVOA (bis[2-chloroisopropyl]ether) CRQL-WATER 1 0 UG/L - -- - - - - -

SVOA (bis(2-chlon)isopropyl]ether) _ SOIL 100 MG/KG 
- - - ----

SVOA (bis[2-chloroisopropyl}ether) WATER 0.5 UG/L 
- - - -- --

SVOA Bis- (2-ethylhexyl)phthalate _ AIR UG/M3 
SVOA Bis-(2-ethylhexyl)phthalate CRQL-SOIL 0.33 MG/KG 
SVOA Bis-(2-ethylhexyl)phthalate CRQL-WATER 1 0 UG/L 
SVOA Bis ·(2 ethylhexyl)phthalate SOIL 50 MG/KG 
SVOA Bis- (2·-ethylhexyl)phthalate WATER 6 UG/L 
SVOA But I benz I hthalate AIR UG/M3 
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SVOA Butyl benzyl phthalate CRQL-SOIL 0.33 MG/KG 
SVOA Butyl benzyl phthalate CRQL-WATER 
SVOA Butyl benzyl phthalate SOIL 
SVOA Butyl benzyl phthalate WATER 
SVOA Carbazole AIR 
SVOA Carbazole CRQL-SOIL 
SVOA Carbazole CRQL-WATER 
SVOA Carbazole SOIL 
SVOA Carbazole WATER 
SVOA Chlordane AIR 

-- ·--
SVOA Chlordane CRQL-SOIL ------- --

SVOA Chlordane CRQL-WATER -------- -- ---- -

SVOA Chlordane SOIL -

SVOA Chlordane WATER 
- -- -- -- -- -

SVOA Chlorophenoxyacetic a_cid (?~methy~4) AIR UG/M3 
- -- - ---- ----

SVOA Chlorophenoxyacetic ~c;id (2-methy-4) CRQL-SOIL MG/KG 
-~- ---- -------

SVOA Chlorophenoxy9-cetic (l~id (2=methy-4} CRQL-WATER UG/L 
- ---- - -

SVOA Chloroph~noxyacetic acid (2-rn~thy-4) _ SOIL 40 MG/KG 
- -~ 

SVOA Chlorophenoxyacetic acid (2-methy-4) WATER 1 8 UG/L 
SVOA Chrysene _ AIR UG/M3 

--

SVOA Chrysene CRQL-SOIL 0.33 MG/KG 
SVOA Chrysene CRQL-WATER 1 0 UG/L 

---- ---- -----
SVOA Chrysene SOIL 96 MG/KG 

---

SVOA Chrysene WATER 0.2 UG/L 
SVOA Dal(lpon AIR UG/M3 
SVOA Dalapon CRQL-SOIL MG/KG 
SVOA Dalapon CRQL-WATER UG/L 
SVOA Dalapon SOIL 2400 MG/KG 

-

SVOA Dalapon WATER 200 UG/L 
SVOA ODD AIR UG/M3 
SVOA DOD CRQL-SOIL 0.03 MG/KG 
SVOA ODD CRQL-WATER 0.1 UG/L 
SVOA DOD SOIL 2.9 MG/KG --·-· -------
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sal into.xcl 

SVOA DOD WATER 0.1 5 UG/L 

SVOA DOE AIR 0.01 UG/M3 

SVOA DOE CRQL-SOIL 0.03 MG/KG 

SVOA DOE CRQL-WATER 0.1 UG/L 

SVOA DOE SOIL 2.1 MG/KG 

SVOA DOE WATER 0.1 UG/L 

SVOA DDT AIR 0.01 UG/M3 
- - --

SVOA DDT CRQL-SOIL 0.03 MG/KG 
- -- -- . -- ---- - ---

SVOA DDT CRQL-WATER 0.1 UG/L 
- ---

SVOA DDT SOIL 2.1 MG/KG 
------ ----- ---- -------

SVOA DDT WATER 0.1 UG/L 
··-

-

SVOA Delta-BHC AIR UG/M3 
- ----- - - --

SVOA Delta-BHC CRQL-SOIL MG/KG 
·-

SVOA Delta-BHC CRQL-WATER UG/L 
--

SVOA Delta-BHC SOIL MG/KG 
·-· 

SVOA Delta-BHC WATER UG/L 
----

SVOA Dib~!lzo[a,h]anthr~cene AIR UG/M3 

SVOA Dibenzo[a,h)anthracen~ CRQL-SOIL 0.33 MG/KG 

SVOA Dibenzo[a,h)anthracene CRQL-WATER 1 0 UG/L 

SVOA Dibenzo(a,h]anthracene SOIL 0.1 MG/KG 

SVOA DibEmzo[a,h)anthracene WATER 0.3 UG/L 

SVOA Dibenzofuran AIR UG/M3 

SVOA Dibenzofuran CRQL-SOIL 0.33 MG/KG 
·-

SVOA Dibenzofuran CRQL-WATER 1 0 UG/L 

SVOA Dibenzofuran SOIL MG/KG 

SVOA Dibenzofuran WATER UG/L 

SVOA Dicamba AIR UG/M3 

SVOA Dicamba CRQL-SOIL MG/KG 

SVOA Dicamba CRQL-WATER UG/L 

SVOA Dicamba SOIL 2400 MG/KG 

SVOA Dicamba WATER 1100 UG/L 

SVOA Dieldrin AIR UG/M3 

SVOA Dieldrin CRQL-SOIL MG/KG 
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SVOA Dieldrin CRQL-WATER UG/L 
SVOA Dieldrin SOIL 0.044 MG/KG 
SVOA Dieldrin WATER 0.002 UG/L 
SVOA Diethylphthalate AIR UG/M3 

~ ~ -

SVOA Diethylphthalate CRQL-SOIL 0.33 MG/KG 
SVOA Diethylphthalate CRQL-WATER 1 0 UG/L 

-

SVOA Diethylphthalate SOIL 64000 MG/KG 
SVOA Diethylphthalate WATER 5000 UG/L 

- ---

SVOA Dimethylformamide AIR 30 UG/M3 
------ -- --

SVOA Dimethylformamide CRQL-SOIL MG/KG 
-------- --- - -- --

SVOA Dimethylforrnamide ~ CRQL-WATER UG/L 
---- ---- -- - ---

SVOA Qimethylformamide ~ SOIL 8000 MG/KG 
-------------

SVOA Dimethylformamide WATER 3500 UG/L 
- --- --- -- -

SVOA Dimethylphth?late AIR UG/M3 - ----------

SVOA Dim~thylpht~alate CRQL-SOIL 
.. - - - ---- ----

SVOA l:)imethylphthalate CRQL-WATER 
- .. -- - - -- ----

SVOA _ Dimethylphthalate SOIL 
----- ----··---- ---

SVOA DirJ1ethylphthalate WATER 
-~ 

SVOA Di-n-butyl phthalate AIR 
~· ~ 

SVOA Di-n-bu!J'I phthalate CRQL-SOIL 0.33 MG/KG 
-- - - -- -- -- --- .. - -----

SVOA _ Di-n-butyl phthala!e CRQL-WATER 1 0 UG/L 
-------- - - --- -·- ---

SVOA Di-n-butyl phth?late SOIL 8000 MG/KG 
- --

SVOA Di-n-butyl phthalate_ WATER 3500 UG/L 
---- -----

SVOA Di-n-octyl phth(ll~te AIR UG/M3 
- ---- - -

SVOA Di-n-octyl phthalate CRQL-SOIL 0.33 MG/KG 
SVOA Di-n-octyl phth(llate CRQL-WATER 1 0 UG/L 

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

SVOA Di-n-octyl phthalate SOIL 1600 MG/KG 
----- -----

SVOA Di-n-octyl phthalate WATER 700 UG/L 
--- --- -

SVOA Dinoseb AIR UG/M3 
SVOA Dinoseb CRQL-SOIL MG/KG 
SVOA Dinoseb CRQL-WATER UG/L 
SVOA Dinoseb SOIL 80 MG/KG 
SVOA Dinoseb WATER 7 UG/L 
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SVOA Endosulfan AIR UG/M3 

SVOA Endosulfan CRQL-SOIL MG/KG 

SVOA Endosulfan CRQL-WATER UG/L 

SVOA Endosulfan SOIL 4 MG/KG 

SVOA Endosulfan WATER 1.8 UG/L 

SVOA Endosulfan sulfate AIR UG/M3 

SVOA Endosulfan sulfate CRQL-SOIL MG/KG 
-

SVOA Endosulfan sulfate CRQL-WATER UG/L 
- ~-

SVOA Endosulfan sulfate SOIL 4 MG/KG 

SVOA Endosulfan sulfate WATER 1.8 UG/L 
-- --- -- -- -- -- --- -

SVOA Endrin AIR UG/M3 
----- --- - ----- ---- ------ ---- -- --- ------

SVOA Endrin CRQL-SOIL MG/KG 
- -- ------ ~~ - - -- ----- -- - ----

SVOA Endrin CRQL-W/• ' ER UG/L 
--- --- -----

SVOA Endrin SOIL 24 MG/KG 
- ~- - -- -- ---- - ~ -

~-

SVOA Endrin WATER 2 UG/L 
---- - - -

SVOA Ethyl acetate AIR UG/M3 
~-

SVOA Ethyl acetate CRQL-SOIL MG/KG 
-- ------ ~ - ~ 

SVOA Ethyl ac~!ate CRQL-WATER UG/L 
- - - -- -- - - ~ 

SVOA Ethyl acet(lte SOIL 72000 MG/KG 
~ - - - - - ----

SVOA Ethyl acetate WATER 32000 UG/L 
-- -~- --

SVOA Ethylene glycol _ AIR UG/M3 
- -- - - ~~ --·---- -- --

SVOA Ethylene glycol CRQL-SOIL MG/KG 
- ------ - ----- ---- ------

SVOA Ethylene glycol CRQL-WATER UG/L 
- - ---- -- -- -- ----

SVOA Ethylene glycol SOIL 160000 MG/KG 
--- ~--

SVOA Ethylene glycol WATER 70000 UG/L 
--

SVOA Fluoranthene AIR UG/M3 

SVOA Fluoranthene CRQL-SOIL 0.33 MG/KG 
--

SVOA Fluoranthene CRQL-WATER 1 0 UG/L 

SVOA Fluoranthene SOIL 3200 MG/KG 

SVOA Fluoranthene WATER 1400 UG/L 

SVOA Fluorene AIR UG/M3 

SVOA Fluorene CRQL-SOIL 0.33 MG/KG 

SVOA Fluorene CRQL-WATER 1 0 UG/L 
- ~ 
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SVOA Fluorene SOIL 3200 MG/KG 
SVOA Fluorene WATER 1400 UG/L 
SVOA Heptachlor AIR 0.0008 UG/M3 
SVOA Heptachlor CRQL-SOIL MG/KG 
SVOA Heptachlor CRQL-WATER UG/L 

-

SVOA Heptachlor SOIL 0.16 MG/KG 
- --

SVOA Heptachlor WATER 0.4 UG/L 
- -

SVOA Heptachlor epoxide, AIR 0.0004 UG/M3 
SVOA Heptachlor epoxide, CRQL-SOIL MG/KG 
SVOA Heptachlor ep()xide, CRQL-WATER UG/L 

--- - - ----

SVOA Heptachlor epo?<ide, SOIL 0.077 MG/KG 
--

SVOA Heptachlor epo?<ide, WATER 
SVOA Hexachlorobenzene AIR 

-

SVOA Hexachlorobenzene CRQL-SOIL 
SVOA Hexachlorobenzene CRQL-WATER 
SVOA Hexachlorobenzene SOIL 0.44 MG/KG 
SVOA Hexachlorobenzene WATER 1 UG/L 
SVOA Hexachlorobutadiene AIR 0.45 UG/M3 

-

SVOA Hexachlorobutadiene CRQL-SOIL 0.33 MG/KG 
-

SVOA Hexachlorobutadiene CRQL-WATER 1 0 UG/L 
--

SVOA Hexachlorobutadiene SOIL 90 MG/KG 
SVOA Hexachlorobutadiene WATER 4.5 UG/L 

- -

SVOA Hexachlorocyclopentadiene AIR 0.07 UG/M3 
- --- -----

SVOA Hexachlorocyclope_ntadiene CRQL-SOIL 0.33 MG/KG 
- - -

SVOA He>_<achlorocycl()pentadiene CRQL-WATER 1 0 UG/L 
-- -----

SVOA He)_<achlorocyclopentadiene SOIL 560 MG/KG 
-

SVOA Hexachlorocyclopentadiene WATER 50 UG/L 
SVOA Hexachloroethane AIR 2.5 UG/M3 
SVOA Hexachloroethane CRQL-SOIL 0.33 MG/KG 

-

SVOA Hexachloroethane CRQL-WATER 1 0 UG/L 
SVOA Hexachloroethane SOIL 80 MG/KG 
SVOA Hexachloroethane WATER 25 UG/L 
SVOA Hexadecanoic acid AIR UG/M3 
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SVOA Hexadecanoic acid CRQL-SOIL MG/KG 
SVOA Hexadecanoic acid CRQL-WATER UG/L 
SVOA Hexadecanoic acid SOIL MG/KG 
SVOA Hexadecanoic acid WATER UG/L 

-

SVOA lndeno[1 ,2,3-cd]pyrene AIR UG/M3 
SVOA lndeno[1 ,2,3-cd]pyrene CRQL-SOIL 0.33 MG/KG 

--

SVOA lnden9[1 ,2,3-cg]pyrene CRQL-WATER 1 0 UG/L 
SVOA lndeno[1 ,2,3-cd]p_yrene SOIL 1 MG/KG . - - ----

SVOA lndeno(1 .~.3-cdJpyrene WATER 0.4 UG/L 
SVOA _ lsophoro11e AIR 

- --

SVOA lsopll~rolle CRQL-SOIL 
SVOA lsop~_orone CRQL-WATER 
SVOA lsophorone SOIL 
SVOA lsoph(.)rone WATER 

--

SVOA Lindane (gam~a E3HQ) _ 
SVOA Lindane (gamma BH(;) __ 
SVOA __ Linclcme {gamma E3~C) 

- ------ --

SVOA Lindane (g(llllma BHC) SOIL 
SVOA Lindane (gamma BHC) WATER 
SVOA MecopropLMQPP) AIR UG/M3 - -- ------- ----- - ----· 
SVOA Mecoprop(I\1CPP) CRQL-SOIL MG/KG 

- -

SVOA fv1ecoprop{MQf>P) CRQL-WATER UG/L 
-- --------- -

SVOA Mecoprop(MCPP) SOIL 80 MG/KG 
- ----- -- ---

SVOA Mecoprop(MCPP) WATER 35 UG/L 
- --

SVOA Methoxychlor AIR UG/M3 
SVOA Methoxychlor CRQL-SOIL MG/KG 
SVOA Methoxychlor CRQL-WATER UG/L 
SVOA Methoxychlor SOIL 400 MG/KG 
SVOA Methoxychlor WATER 40 UG/L 
SVOA N-Nitrosodimethylamine AIR 0.00007 UG/M3 
SVOA N -Nitrosodimethylamine CRQL-SOIL MG/KG 
SVOA N-Nitrosodimethylamine CRQL-WATER UG/L 
SVOA N-Nitrosodimethvlamine SOIL 0.014 MG/KG 
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SVOA N Nitrosodimethylamine WATER 0.0007 UG/L 
SVOA N Nitrosodi-N-propylamine AIR UG/M3 
SVOA N- Nitrosodi-N-propylamine CRQL-SOIL 0.33 MG/KG 

-

SVOA N-Nitrosodi-N-propylamine CRQL-WATER 1 0 UG/L 
-

SVOA N-Nitrosodi-N-propylamine SOIL 0.1 MG/KG 
SVOA N-Nitrosodi-N-propylamine WATER 0.005 UG/L 
SVOA N-Nit_r()SO~iphenylamine AIR UG/M3 

-·-----· -

SVOA N-Nitrosodiphenylamine CRQL-SOIL 0.33 MG/KG 
SVOA N-Nitr()S()di()henylamine CRQL-WATER 1 0 UG/L 

·- -- -----

SVOA N-Nit~()SOdiphenyl(imine SOIL 140 MG/KG 
------ -- -- -- --

SVOA N-NitrOS()clipheny!(lmine WATER 7.1 UG/L 
SVOA Naphthalef"le AIR UG/M3 

- - -

SVOA Naphth(ilene CRQL-SOIL 0.33 MG/KG 
-- --·---- -- -----

SVOA Naphthalene CRQL-WATER 1 0 UG/L 
- --

SVOA Naphthalene SOIL 3200 MG/KG 
-

SVOA Naphthalene WATER 1400 UG/L 
SVOA Nitrobenzene AIR 2 UG/M3 

----

SVOA Nitrobenzene CRQL-SOIL 0.33 MG/KG 
- --

SVOA Nitrobenzene CRQL-WATER 1 0 UG/L 
SVOA Nitrobenzene SOIL 5.3 MG/KG 

-

SVOA Nitrobenzene WATER 1 8 UG/L 
-- -----

SVOA Octacosane AIR UG/M3 
--- -

SVOA Octacosane CRQL-SOIL MG/KG 
----- - -

SVOA Octacosane CRQL-WATER UG/L 
-- -- ----

SVOA Octacosane SOIL MG/KG 
-

SVOA Octacosane WATER UG/L 
-

SVOA Octadecanoic acid AIR UG/M3 
SVOA Octadecanoic acid CRQL-SOIL MG/KG 

-

SVOA Octadecanoic acid CRQL-WATER UG/L 
SVOA Octadecanoic acid SOIL MG/KG 
SVOA Octadecanoic acid WATER UG/L 
SVOA Octamethyl cyclotetrasiloxane AIR UG/M3 
SVOA Octameth I c clotetrasiloxane CRQL-SOIL MG/KG 

Page 25 



• 

sal into.xcl 

SVOA Octamethyl cyclotetrasiloxane 
SVOA Octamethyl cyclotetrasiloxane 
SVOA Octamethyl cyclotetrasiloxane 

SVOA PCB (Aroclors) 

SVOA PCB (Aroclors) 
SVOA PCB {Aroclors) 
SVOA PCB (Aroclors) 

SVOA PC13__(f\roclors) _ 
SVOA P~f1tachlorophenol 

SVOA Pent(ichlorophenol 

SVOA f=>El_llta~hlor()p~enol 
SVOA P~nt(i~hloroph~n()l 

SVOA Pent~chl()rophenol 

SVOA Phenanthrene 

SVOA Phenanthrene 
SVOA Phenanthrene 

SVOA Phenanthrene 

SVOA Phenanthrene 
-

SVOA Phenol 
-

SVOA Phenol 

SVOA Phenol 

SVOA Phenol 

SVOA Phenol 
SVOA Pyrene 
SVOA Pyrene 
SVOA Pyrene 
SVOA Pyrene 
SVOA Pyrene 
SVOA Tetradecanoic acid 

SVOA Tetradecanoic acid 

SVOA Tetradecanoic acid 
SVOA T etradecanoic acid 

SVOA T etradecanoic acid 
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CRQL-WATER 

SOIL 
WATER 
AIR 
CRQL-SOIL 

--- -- ----

CRQL-WATER 

SOIL 

AIR -- -- ------- --- -

CRQL-SOIL 
CRQL-WATER 
SOIL 
WATER 
AIR 
CRQL-SOIL 
CRQL-WATER 

SOIL 

SOIL 
--- --- - --

WATER 
- -

AIR 
CRQL-SOIL 
CRQL-WATER 

SOIL 
WATER 

UG/L 
MG/KG 
UG/L 
UG/M3 

0.033IMG/KG 
1IUG/L 

0.09IMG/KG 
O.SIUG/L 

UG/M3 

o~~~~g;~G 

UG/L 
UG/M3 

o-.~6J~~;cG 
48ooo!MGtKG --
~_1 Q Q Qii.J~IL 

UG/M3 
- -- ----

0.33 MG/KG 
----

1 0 UG/L 
2400 MG/KG 
1000 UG/L 

UG/M3 
MG/KG 
UG/L 

MG/KG 
UG/L 
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sal inro.xcl 

SVOA Toxaphene AIR 0.0032 UG/M3 
SVOA Toxaphene GAOL-SOIL MG/KG 
SVOA Toxaphene GAOL-WATER UG/L 
SVOA Toxaphene SOIL 0.64 MG/KG 
SVOA Toxaphene WATER 3 UG/L 
SVOA Vinyl Acetate AIR 200 UG/M3 
SVOA Vinyl Acetate GAOL-SOIL MG/KG 

---

SVOA Vinyl A~etate GAOL-WATER UG/L 
-- - --

SVOA VinyiA~_etate SOIL 80000 MG/KG 
. --- - --------

SVOA Vinyl_}\c~!<!te _ WATER 35000 UG/L -- --- - --- -- -

VOA 1, 1-~ic~IQrpetharte AIR 500 UG/M3 
-------- --- -- ------

VOA 1, 1-Dichl()roe_thane ·- GAOL-SOIL 0.01 MG/KG 
--- - ---

VOA 1, 1-Dichloroethane GAOL-WATER 1 0 UG/L 
- ---- - -------- -- ------ ---

VOA 1, 1-Dichloroethane SOIL 410 MG/KG 
-- -- -

VOA 1, 1-Dichloroethane WATER 3500 UG/L 
---- -

VOA 1, 1-Dic;hloroethene _ AIR 0.19 UG/M3 
------

VOA 1, 1-Dichloroethene GAOL-SOIL 0.01 MG/KG 
-------

VOA 1, 1-Dichloroethene GAOL-WATER 1 0 UG/L 
VOA 1, 1-Dichloroethene SOIL 0.4 MG/KG 

-- -

VOA 1 ,1-Dichloroethene WATER 7 UG/L 
-- -· 

VOA 1,1, 1 ~Trichloroethane AIR 1000 UG/M3 
------- ----

VOA 1,1, 1 ~Trichloroethane GAOL-SOIL 0.01 MG/KG 
-- ----- - ----

VOA 1,1, 1-Trichloroethane GAOL-WATER 1 0 UG/L 
-

VOA 1,1, 1-Trichloroethane SOIL 1000 MG/KG 
--- ---- - --- --- --

VOA 1,1, 1-Trichloroethane WATER 200 UG/L 
VOA 1,1, 1 ,2-Tetrachloroethane AIR 1.4 UG/M3 

----

VOA 1,1, 1 ,2-Tetrachloroetharte GAOL-SOIL MG/KG 
VOA 1,1, 1 ,2-Tetrachloroethane GAOL-WATER UG/L 

-

VOA 1,1, 1 ,2-Tetrachloroethane SOIL 270 MG/KG 
VOA 1,1, 1 ,2-Tetrachloroethane WATER 1 3 UG/L . -

VOA 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane AIR UG/M3 
VOA 1,1 ,2-Trichloro -1 ,2,2-trifluoroethane GAOL-SOIL IMG/KG 
VOA 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane GAOL-WATER UG/L 
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VOA f 1,1,2 Trichloro-1,2,2-trifluoroethane SOIL MG/KG 

VOA 11,1,2-Trichloro-1,2,2-trifluoroethane WATER UG/L 

VOA 1,1 ,2- Trichloroethane AIR 0.63 UG/M3 

VOA 1 ,1 ,2-Trichloroethane CRQL-SOIL 0.01 MG/KG 

VOA 1 ,1 ,2-Trichloroethane CRQL-WATER 1 0 UG/L 
----

VOA 1 ,1 ,2-Trichloroethane 6.3 MG/KG 
-

VOA 1,1 ,2-Trichloroethane 5 UG/L 
- -

VOA 1 , 1 ,2 ,2-Tetrachloroethane AIR 0.18 UG/M3 
- - -- - --- --- -- --- ----------------

VOA 1,1.~.~-Tetrachl()roeth(lne CRQL-SOIL 0.01 MG/KG 
- -- --- . ------ ----

VOA 1 ,1,2,2-TetrachJ()roethanE:) CRQL-WATER 1 0 UG/L 
-- --- - -----

VOA 1,1 ,2,2-Tetr(lch_l_()roethan(:3 SOIL 3.9 MG/KG 
----------- -

VOA 1,1,2,2-Tetrachloroethane WATER 1.8 UG/L 
~- - - --

VOA 1,2-Dibromo-3-chloroprc)pane 0.2 UG/M3 

VOA 1 ,2- Dibromo~3-chloropropane MG/KG 
-

VOA 1,_2-Dibromo-3-chloropropane UG/L 
-

VOA 1 ,2- Dibromo-3-~hloroprop(lne 0.5 MG/KG 

VOA 1,2-Dibromo-3-chloropropane 0.2 UG/L 
- -

VOA 1,2-Dichloroethane 0.038 UG/M3 
--- ---

VOA 1 ,2-Dichloroethane CRQL-SOIL 0.01 MG/KG 
-- - - -

VOA 1,2-Dichloroethane CRQL-WATER 1 0 UG/L 
--- -

VOA 1 ,2-Dichloroethane SOIL 0.2 MG/KG 
--

VOA 1 ,2-Dichloroethane WATER 
-- --

VOA 1 ,2-Dichloropropane AIR 

VOA 1,2-Dichlorowopane __ CRQL-SOIL 0.01 MG/KG 
--- -- -- --

VOA 1 ,2-Dichloropropane CRQL-WATER 1 0 UG/L 

VOA 1 ,2-Dichloropropane SOIL 6.5 MG/KG 
- - --

VOA 1,2-Dichloropropane WATER 5 UG/L 

VOA 1 ,2 ,3-Trimethylbenzene AIR UG/M3 

VOA 1 ,2,3-Trimethylbenzene CRQL-SOIL MG/KG 

VOA 1 ,2,3-Trimethylbenzene CRQL-WATER UG/L 

VOA 1,2,3-Trimethylbenzene SOIL MG/KG 

VOA 11 ,2 ,3-T rimethylbenzene WATER UG/L 

VOA 1,2,4-Trimethvlbenzene AIR UG/M3 
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VOA i 1 ,2,4-Trimethylbenzene CRQL-SOIL MG/KG 

VOA 1 ,2,4-Trimethylbenzene CRQL-WATER UG/L 

VOA 1 ,2,4-Trimethylbenzene SOIL 40 MG/KG 

VOA 1 ,2,4-Trimethylbenzene WATER 1 8 UG/L 

VOA 1 ,3,5-Trimethylbenzene AIR UG/M3 

VOA 1 ,3,5-Trimethylbenzene CRQL-SOIL MG/KG 

VOA 1 ,3,5-Trimethylbenzene CRQL-WATER UG/L 
- --- -

VOA 1 ,3,5-Trimethylj)Emzene SOIL 32 MG/KG 
-- -- ---- - -

VOA 1 ,3,5-Trimethylbenzene WATER 1 4 UG/L 
,. -' 

VOA 2-~utanon~ (Metbyl ethyl keton~) AIR 1000 UG/M3 
--------- ------

VOA 2-Butan()rl_f? {Mf?th_yl ~thyl k~ton~) CRQL-SOIL 0.01 MG/KG 
-----·~- ----- --

VOA 2~~utCl_n()n~ iM~th}'l et~yl k~t()lle L 1 0 UG/L 
------- ---- --- - -

VOA 2-But_anone (M~thyl ethyl ~etone) __ 4000 MG/KG 

VOA 2-Butanon~ (tv1E!thyl ethyl ke!()nf?) WATER 

VOA 2-Hexanone AIR 

VOA 2-Hexanone CRQL-SOIL 
- ----- --- -- -

VOA 2-Hexanone 
.. 

VOA 2-Hexanone 
VOA 2-Hexanone 

-- --

VOA 3-Carene AIR UG/M3 
---

VOA CRQL-SOIL MG/KG 
- --- -

VOA CRQL-WATER UG/L 

VOA SOIL MG/KG 
- -- ---- - ----

VOA 3-Carene WATER UG/L 
--

VOA 4- HydrQ)<y-4-methyl-2-pentanone AIR UG/M3 

VOA 4-Hydroxy-4-methyl-2-pentanone CRQL-SOIL MG/KG 
- - --

VOA 4-Hydroxy-4-methyl-2 ·pentanone CRQL-WATER UG/L 

VOA 4 -Hydroxy-4 methyl-2-pentanone SOIL MG/KG 

VOA 4 · Hydroxy-4-methyl-2 -pentanone WATER UG/L 

VOA 4-lsopropyltoluene AIR UG/M3 

VOA 4-lsopropyltoluene CRQL-SOIL MG/KG 

VOA 4-lsopropyltoluene CRQL-WATER UG/L 

VOA 4-lsooroovltoluene SOIL ,MG/KG 
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VOA 14-lsopropyltoluene WATER UG/L 
VOA 4-Methyl-2-pentanone (MIBK) AIR 80 UG/M3 
VOA 4-Methyl-2-pentanone (MIBK) CROL-SOIL 0.01 MG/KG 
VOA 4-Methyl-2-pentanone (MIBK) 1 0 UG/L 

--

VOA 4-Methyl-2-pentanone (MIBK) 510 MG/KG 
VOA 4-Methyl-2-pentanone (MIBK) 1700 UG/L 

-

VOA Acetone UG/M3 
---- -- - --- - ~--

VOA Acetone 0.01 MG/KG 
- --- ---

VOA Acetone CRQL-WATER 1 0 UG/L 
-- -- -

VOA Acetone SOIL 8000 MG/KG 
-----

VOA Acetone WATER 3500 UG/L 
- -- -- --- - --

VOA Benzene AIR 0.12 UG/M3 
--- - --

VOA Benzene CRQL-SOIL 0.01 MG/KG 
---- --

VOA Benzene CRQL-WATER 1 0 UG/L 
-

VOA Benzene SOIL 0.67 MG/KG 
- -

VOA Benzene WATER 5 UG/L 
- --

VOA Bromobenzene AIR UG/M3 
---- --- --- -

VOA Bromobenzene CRQL-SOIL MG/KG 
- ------------- -- - -

VOA Bromobenzene CRQL-WATER UG/L 
- ----

VOA Bromobenzene SOIL MG/KG 
---- --- -

VOA Bromobenzene WATER UG/L 
----- - -- - --- -

VOA Bromochloromethane AIR UG/M3 
- --- -- -- - -- -----

VOA Bromochloromethane CRQL-SOIL MG/KG 
-- - ---- ---

VOA Bromochloromethane CRQL-WATER UG/L 
-- ---- ---- - ------

VOA Bromochloromethane SOIL MG/KG 
- -- -

VOA Bromochloromethane WATER UG/L 
- - --

VOA Bromodichloromethane AIR UG/M3 
-- --

VOA Bromodichloromethane CRQL-SOIL 0.01 MG/KG 
VOA Bromodichloromethane CRQL-WATER 1 0 UG/L 
VOA Bromodichloromethane SOIL 1 1 MG/KG 
VOA Bromodichloromethane WATER 0.56 UG/L 
VOA Bromoform AIR 0.9 UG/M3 
VOA Bromoform CRQL-SOIL 0.01 MG/KG 
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VOA Bromoform CRQL-WATER 1 0 UG/L 
VOA Bromoform SOIL 89 MG/KG 
VOA Bromoform WATER 4.4 UG/L 
VOA Bromomethane AIR 4.9 UG/M3 

--- -- --

VOA Bromomethane CRQL-SOIL 0.01 MG/KG 
-

VOA Bromomethane CRQL-WATER 1 0 UG/L 
-----

VOA Bromomethane SOIL 0.43 MG/KG 
- -- - - - - --

VOA Bromomethane WATER 49 UG/L 
VOA Carbon disulfide AIR 1 0 UG/M3 

- - --- ------

VOA Carbon disulfide CRQL-SOIL 0.01 MG/KG 
---- - - ------ -·- - - ---- - ---

VOA Carbon disulfide CRQL-WATER 1 0 UG/L 
-- -- - --

VOA Carbon disulfide SOIL 7.4 MG/KG 
- ----- ---- -- ---- --- ··---

VOA Carbon disulfide WATER 3500 UG/L -- - . - ·- --- - ---

VOA Carbon tetrachloride 
VOA Carbon tetrachloride CRQL-SOIL 

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

VOA Carbon tetrachloride CRQL-WAfE_R _ , --

VOA Carbon tetrachloride SOIL 
VOA Carbon tetrachloride WATER 
VOA Chlorobenzene 
VOA Chlorobenzene 
VOA Chlorobenzene 

--- --

VOA Chlorobenzene 
-- -

VOA Chlorobenzene 
VOA Chloroethane 
VOA Chloroethane 
VOA Chloroethane 

- -

VOA Chloroethane SOIL 
- -

VOA Chloroethane WATER 
VOA Chloroform AIR 
VOA Chloroform CRQL-SOIL 

----

VOA Chloroform CRQL-WATER 1 0 UG/L 
VOA Chloroform SOIL 0.21 MG/KG 
VOA Chloroform WATER 100 UG/L 
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VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 

Chloromethane 
Chloromethane 
Chloromethane 
Chloromethane 
Chloromethane 
Cis-1 ,2-Dichloroethene. 
.Cis-1 ,2-Dichloroethene 
Cis-1 ,2-Dichloroethene 

- - - -- -- ~-

Cis-1 ,2-Dichloroethene 
Cis-1 ,2-Dichloroethene - - ·-- ---· - -----

Qi~~1 ,3: Dichlor<?pr~p~_n~_ 
Cis-1 ,3- Dichloropropene 

-t- ------.. ------ -- -- -- -- -

Qi~-1 ,3-Dichlor()p~open~·-
gis-1 ,3-Dichloroprop~_ne 
Cis-:.1 ,3-Dichlorof>rope_ne 
Dibromochloromethane 

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

Dibromochloromethane 
Dibromochloromethane 

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

Dibromochloromethane 
Dibromochloromethane 
Dibromoethane 
Dibromoethane 
Dibromoethane 
Dibromoethane 
Dibromoethane 
Dichlorodifluoromethane (1 ,2)-(1 ,3)-(2,2) 
Dichlorodifluoromethane (1 ,2)-(1 ,3)-(2,2) 
Dichlorodifluorom~thane (1 ,2)-(1 ,3)-(2,2) 
Dichlorodifluoromethane (1 ,2)~(1 ,3)-(2,2) 
Dichlorodifluoromethane (1 ,2)-{1 ,3)-(2,2) 
Ethyl benzene 
Ethyl benzene 
Ethvl benzene 

~ 

sal imo.xcl 
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AIR 
CRQL-SOIL 
CRQL-WATER 
SOIL 
WATER 
AIR 
CRQL-SOIL 

--· 

CRQL-WATER 
SOIL 
WATER 
AIR 

-----

CRQL-SOIL 
----- -·- ----

CRQL-WATER 
- ---- -

SOIL 
WATER 
AIR 
CRQL-SOIL 

CRQL-WATER 
SOIL 
WATER 
AIR 
CRQL-SOIL 
CRQL-WATER 

-

SOIL 
WATER 
AIR 
CRQL-SOIL 
-

CRQL-WATER 

5.6 UG/M3 
0.01 MG/KG 

1 0 UG/L 
6.4 MG/KG 
27 UG/L 

UG/M3 
0.01IMG/KG 

1 OIUG/L 
800IMG/KG 

200 UG/M3 
. -

MG/KG 
UG/L 

-

16000 MG/KG 
7000 UG/L 
1000 UG/M3 
0.01 MG/KG 

1 0 UG/L 



VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 

Ethyl benzene 
Ethyl benzene 
I sopropylbenzene 
I sopropylbenzene 
lsopropylbenzene _ 
I sopr()pyiiJenz_ene 
lsopropy_lbenzene 
Limonene 
Limonene 
Limonene 
Limonene 
Limonene 
Methanol 
Methanol 
Methanol 
Methanol 
Methanol 
Methyl iodide 
Methyl iodide __ _ _ _ 
Met~y~ iodide 
fv1ethyl iodidf:! __ 
f..t1f:!tbyl ~odide _ _ ___ _ _ _ _ 
Methylei"Je 9h_l()ricje __ 
M~thyle_11e Chlorid~ 

MethyiE:)ne Chloride 
Me!~ylene Ghloride 
Methylene Chloride 
N- Butylbenzene 
N-Butylbenzene 
N-Butylbenzene 
N- Butylbenzene 
N- Butylbenzene 
N-Hexane 

" 
sal imo.xcl 
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SOIL 
WATER 
AIR 
CRQL-SOIL 
CRQL-WATER 
SOIL 

WATER 
AIR 
--- -·' 

CRQL-SOIL 
---- - ----. ·----

CRQL-WATER 

CRQL-WATER 
SOIL 
- --------

WATER 

CRQL-WATER 
SOIL 
------ ----

WATER 
AIR 
CRQL-SOIL 
CRQL-WATER 
SOIL 
WATER 
AIR 

3100 MG/KG 
700 UG/L 

9 UG/M3 
MG/KG 
UG/L 

~~ ri~ f ~g:~~ 
UG/M3 
MG/KG 
UG/L 
MG/KG 
UG/L 
UG/M3 

UG/L 
MG/KG 
UG/L 

-- -----

2.2 UG/M3 
--- - -·-

0.01 MG/KG 
--- -- --- -- --

1 0 UG/L 
5.6 MG/KG 

5 UG/L 
UG/M3 
MG/KG 
UG/L 
MG/KG 
UG/L 

200IUG/M3 



VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 

II' 

N-Hexane 
N-Hexane 
N-Hexane 
N-Hexane 
o-Chlorotoluene 
, o-Chlorotoluene 
I - --

0-Chlorotoluene 
o-Chlorotoluene 
o-Chlorotoluene 

-- -

P-Chlorotoluene 
P-Chlorotoluene 

-.. - --

P-Chlorotoluene 
P-Chlorotoluene 
P-Chlorotoluene 
Pr()pyl benzene __ _ 
P!()p_yl ben~ene _ 
Propxl ~en~E3ne _ 
Prop_yl bef1~ene _ 
Pl"_opX_I b~nzene 
f)tyrene 
Styrene 
Styrene 

- ! - - - -

Styrene 
Styrene 

-I-- -- -

Tetrachloroethene 
Tetrachloroethene 
T etrachloroethene 
, letrachloroethene 
I 

Tetrachloroethene 
Toluene 
Toluene 
Toluene 
Toluene 

sal info.xcl 

CRQL-SOIL 
CRQL-WATER 
SOIL 
WATER 
AIR 
CRQL-SOIL 
CRQL-WATER 
SOIL 

MG/KG 
UG/L 

4800lMG/K-G 
2100 UG/L 

UG/M3 

1600IMG/KG 
WATER , ______ ?OOJUQ/_l._ __ 
AIR UG/M3 
CRQL-SOIL MG/KG 
------------------- t ---- -

CRQL-WATER UG/L 
------------

SOIL MG/KG 
UG/L 

AIR 
------------------

CRQL-SOIL 
CRQL-WATER 

- --+--- --- ---- ---

SOIL 
WATER 

1000 UG/M3 
-- --

0.01 MG/KG 
- -

1 0 UG/L 
------ -- -

SOIL 3300 MG/KG 
WATER 100 UG/L 

-----

AIR 1.8 UG/M3 
- -

CRQL-SOIL 0.01 MG/KG 
-- -

CRQL-WATER 1 0 UG/L 
SOIL 5.9 MG/KG 
WATER 5 UG/L 
AIR 380 UG/M3 
CRQL-SOIL 0.01 MG/KG 
CRQL-WATER 1 0 UG/L 
SOIL 910 MG/KG 
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VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 

Toluene 
Trans-1 ,2-Dichloroethene 
Trans-1 ,2-Dichloroethene 
Trans-1 ,2-Dichloroethene 
Trans-1 ,2-Dichlcm:>ethene 
Trans-1 ,2-[)ichl()rOf:!_thene 
Trans-1 .:3-Dichl()roproJ:>ene 
Trans-1 .:3~P~h!o~opr()pene 
Trans-1 ,3-Dichloropropelle 
Trans-1 ,3-Di~~l()ropr()pelle 
Trans-l,}-Dic_hl()r()propene 
Trichloroethane 

- - -- -

Trichloroethane 
Trichloroethane 
Trichloroethane 
Trichloroethane 
Trichlorofluoromethane 
Trichlorofluoromethane - ---- - ---

Trichlorofluoromethane 
Trichlorofluoromethane 
Trichlorofluoromethane - ----- - - --

Trichl()ropropalll3 (1 .?.:3) 
Tricll_loropropane (1 ,?,3} ··
Trichloropropane (1 ,2,3) 
Trichloropropane (1 ,2,:3) _ 
Trichloropropane (1 ,2,3) 
Vinyl Chloride 
Vinyl Chloride 
Vinyl Chloride 
Vinyl Chloride 
Vinyl Chloride 
Xylene (Total) 
Xvlene (Total 

sal inro.xcl 
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WATER 
AIR 
CRQL-SOIL 
CRQL-WATER 
SOIL - --

WATER 
AIR 

---- -- ---

CRQL-SOIL 
CRQL-WATER 
SOIL 
WATER 
AIR 
CRQL-SOIL 
CRQL-WATER 
SOIL 
WATER 
AIR 
CRQL-SOIL 

- ---- - ---

CRQL-WATER 
--- - --

SOIL 
WATER 
AIR 

----- ---- -

CRQL-SOIL 
--

CRQL-WATER 
SOIL 
WATER 
AIR 
CRQL-SOIL 
CRQL-WATER 
SOIL 
WATER 
AIR 
CRQL-SOIL 

1 ()00! UG/L 
UG/M3 

0.01 MG/KG 
1 0 UG/L 

1600 MG/KG 
100 UG/L 

0.027 UG/M3 
--- - - -

0.01 MG/KG 
1 OIUG/L 

6: ~ ~r~g~t~ 
0.58IUG/M3 

5 ~UG/L 
700jU(3/M3 

MG/KG 
UG/L 

i~~~~li1g:r~ 
UG/M3 
MG/KG 
UG/L 

480 MG/KG 
210 UG/L 

0.012 UG/M3 
0.01 MG/KG 

1 0 UG/L 
0.013 MG/KG 

2 UG/L 
UG/M3 

0.01IMG/KG 



' 

sal info.xcl 

VOA Xylene (Total) CRQL-WATER 1 0 UG/L 
VOA Xylene (Total) SOIL 160000 MG/KG I 

VOA Xylene (Total) WATER 10000 UG/L 

----

1156 rows selected. 
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APPENDIX 8 

Material Disposal Area P Closure Plan 
Revision 0, February 1995 

DATA EVALUATION AND METHODOLOGIES FOR DEVELOPING SITE-SPECIFIC 
PRELIMINARY REMEDIAL GOALS TO DEMONSTRATE CLEAN CLOSURE 

8.1 Data Evaluation 

The process for evaluating data from the proposed sampling plan is summarized in Figure B-1 . 

All data will first be qualified per quality assurance/quality control (QA/QC) requirements. The 

QA/QC evaluation will be based on the Material Disposal Area (MDA)-P Quality Assurance Plan. 

The level of uncertainty associated with estimated (e.g., J-flagged data) values and the potential 

effect this may have on the decision-making process will be discussed. Those data that do not 

meet the QA/QC criteria will be rejected. If the rejection of the data results in less than the 

minimum number of three samples within the selected exposure unit(s), additional sample(s) will 

be analyzed. If a risk assessment is required, a minimum of three samples are needed to 

develop an upper confidence limit (UCL) of the mean (95% UCL of the mean), which is used in 

estimating exposure and potential risk. Although a risk assessment could be conducted using 

one or two samples per exposure unit, the uncertainty associated with that analysis is greatly 

reduced by using at least three samples. 

8.2 DESCRIPTION AND USES OF SITE-SPECIFIC PRELIMINARY REMEDIAL GOALS 

Site-specific human health preliminary remedial goals (PRGs) are site-specific risk-based 

concentrations that can be used to screen constituents in environmental media, trigger further 

investigation, and provide initial cleanup goals. Similar to screening action levels (SAL), PRGs 

focus on dominant exposure pathways, can be used as a screening tool, and do not address 

ecological concerns. However, specific PRGs may be developed to reflect site-specific direct

exposure conditions (inhalation, ingestion, dermal exposure) under specific land-use conditions 

(e.g., continued industrial land use) and may be used as initial cleanup goals. In addition, PRGs 

for soils include all pathways (including dermal absorption) for direct exposures; SALs for soils 

do not include the dermal pathway. As with constituent concentrations that exceed SALs, those 

S95021j.MDP B-1 
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constituent concentrations that exceed PRGs do not, in themselves, mean that there is an 

unacceptable health threat, only that these constituents should be evaluated further. 

8.3 APPROACH 

PRGs for the MDA-P site will be developed for any constituent in the Phase 2 shallow grid 

samples that exceeds SALs (i.e., the SAL comparison ratio [maximum concentration/SAL] 

exceeds 1) and for those constituents whose summed SAL comparison ratios exceeds 1 for a 

specific target organ or effect (e.g., cancer risk) (see Section 6.1.1.2 for discussion). 

The PRGs will be developed for a reasonable maximum exposed (RME) individual (i.e., a healthy 

working adult) based on EPA equations (EPA 1991 and EPA 1994} and default input parameters 

(EPA 1991 a) modified using site-specific information under a continued industrial land use 

scenario. 

This approach is considered to be conservative for the following reasons. Currently and 

following excavation, the land is expected to remain at a 30-degree incline. Continued slumping 

and mass wasting is occurring at the site. Thus, the potential for building on the site without 

substantial stabilization, including the importation of several thousand cubic feet of clean fill, is 

highly improbable. 

The PRGs will use the most current sources of EPA-approved toxicity criteria such as the 

Integrated Risk Information System (IRIS), the Health Effects Assessment Summary Table 

(HEAST), and the Environmental Criteria and Assessment Office (ECAO). Should no toxicity 

criteria be available from the primary source of information (i.e., IRIS) for a specific route of 

exposure (i.e., inhalation or oral), the other two sources (HEAST and ECAO) will be consulted. 

Should toxicity criteria be available for only one route of exposure (i.e., either inhalation or oral), 

the missing toxicity criteria will be derived from the available route-specific toxicity criteria for that 

constituent. 

The PRGs will be compared with maximum constituent concentrations within each exposure unit, 

which is approximately 2000 square meters (m2) in area. The Laboratory has identified a total 
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of 6 possible exposure units within the exposure area (Figure 8-2). The dimensions of each 
exposure unit are based on the size a small industrial building, (approximately 800m2) within the 
exposure unit, which reflect a 40% coverage of the exposure unit. This coverage is similar to 
requirements for other structures in the Los Alamos County Building Code 17.42.010 [LAC 1991 ]). 

If the maximum concentration of each constituent within an exposure unit exceeds its PRG (i.e., 
the PRG comparison ratio [maximum concentration/PRG] for the individual constituent exceeds 
1) or the sum or the PRG comparison ratios for a specific target organ or effect (e.g., cancer risk) 
exceeds a target value of 1 , then a baseline risk assessment will be conducted in accordance 
with EPA guidance (EPA 1989, EPA 1991 a, and EPA 1992). 

8.4 PRG EQUATIONS 

The equations used to calculate the PRGs for carcinogenic and noncarcinogenic contaminants 
is presented in Equations 1 and 2. Calculations of PRGs are consistent with Risk Assessment 
Guidance for Superfund (RAGS) Part 8 (EPA 1991) but also consider updates to the RAGS Part 
8 equations (EPA 1994). The methodology backcalculates a soil and air concentration from a 
target cancer risk value of 1 o-4 (i.e., 1 in 1 0,000) for industrial exposure conditions or a target 
hazard quotient of 1 for noncarcinogens. The equations for soil combine across pathways for 
direct exposure (i.e., ingestion, skin contact, and inhalation). 

To calculate soil PRGs, the cancer slope factor and reference dose (RfD) for dermal exposure 
is calculated in Equations 3 and 4, respectively. For volatile chemicals in soil, a chemical-specific 
volatilization factor is calculated in Equation 5. 
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Equation 1 : Direct Exposures to Carcinogenic Constituents in Industrial Soil 

C(mg/ kg) == 

Where: 

C(mg/kg) = Preliminary remedial goal for soil based on exposure to carcinogenic constituents (mg/kg) 

TR = Target cancer risk (unitless) 
Considered to be 1 X 1 o·4 

BW a = Body weight, adult (kg) 
Considered to be 70 kg (EPA 1991 a) 

AT
0 

= Averaging Time- cancer (years) 
Considered to be 70 years (EPA 1991a) 

EF 
0 = Exposure Frequency - occupational (d/y) 

Considered to be 200 d/y 
Based on 250 d/y (EPA 1991 a) minus 50 workdays when soil is wet or covered with snow 

EDO = Exposure duration - occupational (years) 
Considered to be 25 years (EPA 1991 a) 

IRSO = Soil ingestion - occupational (mg/day) 
Considered to be 50 mg/day (EPA 1991 a) 

CSF ~\. = Cancer slope factor-oral (mg/kg-d)"1 (IRIS, HEAST, or ECAO) 0 

SA a 25% Surface area, adult (cm2) 
Considered to be 5000 cm2 (EPA 1992) 

'~ 

Cancer slope factor-dermal (mg/kg-d)"1 CSFd) 
(See Equation 3) 

ABS = Skin absorption 
Considered to be 0.1 for organics (EPA 1994) 
Considered to be 0.01 for inorganics (EPA 1994) 

IRAa = Inhalation rate - adult (m3/day) 
Considered to be 20m3/day (EPA 1991a) 

CSFi = Cancer slope factor-inhalation (mg/kg-d)"1 (IRIS, HEAST, or ECAO) 

VF
5 Volatilization factor for soil (m3/kg) 

(See Equation 5) 
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Equation 2: Direct Exposures to Noncarcinogenic Constituents in Industrial Soil 

C(mg/ kg) 
1 IRS 1 SA xABS 1 IRA EF xED ( ( -- x 0 

) + ( -- x a ) + ( --x--a) ] 0 0 RfD0 106mg/ kg RfDd 10 6mg/ kg RfDi VF5 

Where: 

C(mg/kg) = Preliminary remedial goal for soil based on exposure to noncarcinogenic constituents (mg/kg) 

THQ = Target hazard quotient (unitless) 
Considered to be 1 

BW a = Body weight, adult (kg) 
Considered to be 70 kg (EPA 1991a) 

ED 
0 

= Exposure duration - occupational (years) 
Considered to be 25 years (EPA 1991a) 

EF 
0 

= Exposure Frequency - occupational (d/y) 
Considered to be 200 d/y 
Based on 250 d/y (EPA 1991 a) minus 50 workdays when soil is wet or covered with snow 

RfD
0 

· = Reference dose-oral (mg/kg-d) (IRIS, HEAST, or ECAO) 

IRS
0 

= Soil ingestion - occupational (mg/day) 
Considered to be 50 mg/day (EPA 1991a) 

RfDd = Reference dose-dermal (mg/kg-d) (IRIS, HEAST, or ECAO) 

ASS 

(See Equation 4) 

25% Surface area, adult (cm2) 
Considered to be 5000 cm2 (EPA 1992) 

= Skin absorption 
Considered to be 0.1 for organics (EPA 1994) 
Considered to be 0.01 for inorganics (EPA 1994) 

= Reference dose inhalation (mg/kg-d) (IRIS, HEAST, or ECAO) 

= Inhalation rate - adult (m3/day) 
Considered to be 20 m3/day (EPA 1991 a) 

VF 
5 

= Volatilization factor for soil (m3/kg) 
(See Equation 5) 
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Equation 3: Dermal Cancer-Slope Factor (CSFd) Based Upon Absorbed Dose 

Cancer slope factors based upon administered doses will be adjusted for absorption to obtain estimates 
of potential dermal cancer-slope factors (1992). Where absorption factors and oral cancer slope factors 
are available, dermal cancer-slope factors will be calculated using the following equation: 

Where: 

CSF absorbed 
CSF administered = 
Abs = 

CSF absorbed 
CSFadministered 

Abs 

cancer-slope factor based on absorbed dose 
oral cancer-slope factor 
oral absorption factor 

Equation 4: Dermal Reference Dose (RfDd) Based Upon Absorbed Dose 

Reference doses based upon administered doses will be adjusted for absorption to obtain estimates of 
potential dermal reference doses (1992). Where absorption factors and oral reference doses are available, 
dermal reference doses will be calculated using the following equation: 

Where: 

RfD absorbed = 
RfD administered 
Abs 

S95021j.MDP 

RfDabsorbed = RfDadministeredXAbs 

reference dose based on absorbed dose 
oral reference dose 
oral absorption factor 
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Equation 5: Derivation of the Volatilization Factor 

= LSxVxDH x (1txaxT) 1 12 

A 2xD
8 ixPaxKa5 xl0-3 kg/g 

Where: 

a = 
DeiXPa 

p + 
(ps) (l-Pa) 

a 
Kas 

VF = Volatization factor (m3/kg) Kas = Soil-air partition coefficient 
(g-soil/cm3 -air) 

LS Length of side of contaminated Considered to be equivalent to 
area (m) Considered to be 45 m (H/K

5
) x 41 ( 41 is a conversion 

factor) 
v = Windspeed in mixing zone (m/s) 

Considered to be default of 2.25 m/s T Exposure interval (s) 
Considered to be 28,800 s (8 hr) 

DH = Diffusion height (m) 
Considered to be default of 2 m Di = Diffusivity in air (cm2/s) 

Area of contamination (cm2) 
Chemical-specific 

A = 
Considered to be 20,000,000 cm2 H = Henry's Law constant (atm-m3/mol) 

Effective diffusivity (cm2/s) 
Chemical-specific 

Dei = 
Considered to equal to Di(P a 3·33;pi2) Ks = Soil-water partition coefficient (cm3/g) 

f<ocxOC 
Pa = Air-filled soil porosity (unitless) 

Considered to be equal to Pi-68 oc Organic carbon content of soil 
(fraction) Considered to be default 

pi = Total soil porosity (unitless) of 0.02 
Considered to be equal to 1-(B/P J 

6 = Soil moisture content 
(cm3-water/g-soil~ Considered to be 
default of 0.1 em -water/g-soil 

B = Soil bulk density (g/cm3) 
Considered to be default 
of 1.5 g/cm3 

Ps = True soil density or particle density 
(g/cm~ Considered to be default 
of 2.65 g/cm3 
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PHOTOGRAPHS OF THE MDA-P WASTE PILE 
AND SURFACE RUN-ON CONTROL TRENCH 



Material Disposal Area P Surface Run-on Trench 



Material Disposal Area P Surface Run-on Trench 
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VADOSB ZONB MONITORING OBSERVATIONS 

AT THE TECHNICAL AREA 16 AREA P LANDFILL 

by 

Stephen G. McLin 

ABSTRACT 

A vadose monitoring system consisting of eight separate wells clustered together into four well nests was installed into and below the landfill at Technical Area 16 (TA-16) Area P during the fall of 1988. Each well nest consists of either a single or duel completion pressure-vacuum lysimeter borehole, and an adjacent neutron moisture access well. The four lysimeter boreholes contain a total of seven independent lysimeters located at varying depths in and below the landfill, while the neutron access wells penetrate into the underlying native Bandelier tuff down to a maximum depth of 30 feet. 
Soil and tuff core samples collected during these installations indicate that barium in excess of 18,000 mg/1 is present in the eastern half of the landfill, while the western portion has barium below detection limits. This barium occurs as barium oxide in white crystalline stringers of wastes located several feet below the surface. These wastes originated from barium nitrate contaminated sands associated with HE waste processing and disposal operations dating from the 1950s. At least some of this barium has been mobilized by infiltrating precipitation, and has penetrated to a depth of approximately 19 feet, or at least six feet below the landfill bottom. Four of the seven lysimeters have yielded small volumes of water at routine sampling intervals over a one year period; all of these lysimeters are adjacent to landfill materials. Barium concentrations in these water samples ranged from 1.1 to 37.8 mg/1, and averaged 9.23 mg/1. The three remaining lysimeters that did not yield water are all located below the landfill-tuff contact. 

Monthly neutron moisture access well measurements from March to September 198 9 have shown a consistently stable moisture distribution in four landfill access wells, and five perimeter access wells. The volumetric moisture contents over depth from individual landfill access wells are considerably higher than for the perimeter wells. Background volumetric moisture contents typically exceed 15% in the top one foot, but quickly drop below 5% at 4 feet, and remain relatively constant down to 170 feet. However the eastern landfill wells show moisture contents between 15 to 25% above the landfill-tuff contact, and between 15 to 20% in the tuff. Western landfill wells show similar moisture contents compared to those in the east, but higher moistures extend to greater depths. Western portions of the landfill have waste and fill deposits that are thicker than in the east, and contain more clayey materials. 
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I. INTRODUCTION 

An industrial landfill, located in Technical Area 16 Area p (TA-16 Area P) at the Los Alamos National Laboratory (LANL), was actively used from the early 1950s until about 1985. At that time several landfill soil samples revealed the presence of barium in excess of Extraction Procedure (EP) toxicity limits defined in 40 CFR 261.24, and the landfill was subject to regulation under the Resource Conservation and Recovery Act (RCRA) of 1976, as amended. The vadose zone monitoring activities described herein were conducted in support of the main aquifer ground-water monitoring waiver demonstration (McLin and Purtymun, 1988) and the interim status closure and post-closure care plans (Delta H Engineering, 1985; HSE-8, 1988); these latter two documents have been submitted to the New Mexico Environmental Improvement Division (NMEID) . 
There is very little documentation of the types or quantities of wastes placed into the Area P landfill. The site was used in the early 1950s to dispose of burned equipment that had been contaminated with high explosives (HE), and building demolition rubble. The procedure for handling HE-contaminated equipment and wastes has been relatively constant over the years; the notable exception is that sand-covered burn pads have recently been supplemented by fire-brick lined metal trays that are elevated above the ground surface. Initially any equipment or waste debris that is potentially HE-contaminated is partially disassembled and all surfaces are cleaned. This equipment is then taken to a sandcovered burn pad (i.e., Pad No. 387) and flashed, along with other combustible material needed to support the fire. Currently any waste HE residues are flashed in a fire-brick lined metal tray (i.e. Pad No. 388) or in pressure sand filters (i.e., Structure Nos. TA-16-401 and 406). After the thermal treatment, waste equipment and debris are inspected for any unburned HE residue. Before 1985 all flashed HE-free wastes, including the burn pad sands, were removed from the flash or burn pads and placed in the landfill. Since 1985 all ash wastes have be drummed after thermal treatment and transported to TA-54 for subsequent disposal. The source of elevated barium in the waste residue is barium nitrate that was used in the formulation of some HE materials. Barium concentrations in the sand wastes vary with barium nitrate concentrations in the HE, and with HE concentrations in the wastes. At elevated temperatures associated with the thermal treatment process, nitrates would be reduced to volatile oxides of nitrogen, and would tend to be absent in the ash. 

The Area P landfill (Figs. 1 and 2) is located in a topographic saddle on a short, east-trending narrow mesa. This saddle is near the southern rim of Canon de Valle immediately north of the TA-16 thermal treatment pad number 387. The elliptically shaped landfill is about 170 wide in the north-south direction, and 400 feet long in the east-west direction; it contains an estimated 13,000 cubic yards of waste construction debris, crushed tuff and sandy clay fill material, and barium contaminated sands. Landfilling activities progressed from west to east. The western portion was closed by 
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Figure 1. Site map of TA-16 Area P. Boreholes crosses, numbered P-O through P-20, and L-17 Additional crosses are survey marks (after Brown, et 
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leveling and coyering wastes with crushed tuff and sandy c!ay soils. These leveling _ operations resulted in some landfi:l debris overflowing the canyon rim along the northwest quadrant. Earlier investigations, including a site geological characterization (Brown, et al. 1988) and a water balance study (Nyhan, 1989), have reported that waste deposition reaches only 30 to 40 feet back from the canyon rim, and extends down the slope to the canyon floor. However, results from this study indicate that waste deposition extends at least 100 feet back from the existing c~~yon rim; furthermore, barium wastes may or may not be present in ~he entire landfill area. Elevations across the landfill vary from about 7,350 feet above mean sea level in the canyon bottom, to about 1,450 feet at the landfill top. 

The western portion of the landfill has been naturally revegetated with grasses, wild rose, wormwood, oak brush, and juniper. There are occasional protrusions of concrete rubble, steel pipe, and metal that aids in binding the mass together. In the recently active eastern portion, fill has progressed from south to north with cover soil being added as the fill advanced. Wastes on the no~hern face of the landfill are exposed, and no appreciable natural revegetation has occurred in the eastern portion. 

I I . GEOLOGY A'l' AREA P 

The regional and site geology of the Area P landfill previously reported in detail (Brown, et al., 1988) . brief geological summary is presented here to assist the understanding site drilling logs presented in this report. 

has been 
However a 
reader in 

There are about 1, 230 feet of unsaturated Bandelier Tuff and Puye fanglomerates with interbedded volcanics underlying the mesa at TA-16 (Purtymun, 1984; Purtymun and Stoker, 1987; and McLin and Purtymun, 1988) . The thickness of the tuff is at its maximum along the western edge of Pajarito Plateau, roughly delineated by New Mexico Highway 4 west of LANL and the TA-16 entrance gate. This tuff gradually thins to about 600 feet in thickness near the Rio Grande located approximately 10 miles to the east. The thickness of the unsaturated tuff and sediments below the TA-16 area is indicated below in Table 1. 

The 950 feet of unsaturated tuff beneath the mesa at TA-16 consists of quartz and sanadine crystals and crystal fragments, and small rock fragments of latite, rhyolite, and pumice in a glassy gray ash matrix. The degree of welding in the tuff increases westward across the plateau toward the source area at Valles Caldera. This increase in welding reduces the porosity and capillary size of the ?Ores. It is also likely that the hydraulic transmitting characteristics of the unsaturated tuff are also reduced with increased degrees of tuff welding (Abeele, 1984; and Stephens, 1988). 
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Table 1. Geolog_ic Section at TA-16. 
Geologic Section 

BANDELIER TUFF 
Tshierege Member 

Unit 3 ..................................... . Unit 2 ..................................... . Unit 1 ..................................... . Otowi Member . ................................ . Guaje Member ................................. . 
PUYE CONGLOMERATE 

Fanglomerate with interbedded volcanics ...... . 
TESUQUE FORMATION 

Siltstones and sandstones, occasional conglomerates interbedded with volcanics, 

Thickness 
(ft) 

190 
150 
360 
210 

40 

500 

earlier volcanics, and sediments ............ 2,000 
PRECAMBRIAN 

Basement rocks ................................ unknown 

Depth 
(ft) 

190 
340 
700 
910 
950 

1,450 

3,450 

+3,450 

In order to establish the shallow subsurface geology at Area P, 17 boreholes (numbered P-0 through P-16} were drilled in the fall of 1987. In addition, 13 auxiliary boreholes were drilled in the fall of 1988 (numbered P-17 through P-20, L-17 through L-20, and B-1 through B-5). All of these drill logs are contained in Appendix A of this report and in HSE-8 (1988); all borehole locations are shown in Fig. 1. A rotary drilling technique utilizing air and either 4 or 6 inch continuous flight auger were employed. Continuous drill cuttings were recovered with the 4-inch solid-stem auger, while the 6-inch hollow-stem auger allowed continuous core recovery when a split-spoon sampler was employed. Lithologic logging was done for each borehole; however, logs from continuously cored holes are more accurate. Each log description was based on the following characteristics: (1) color; (2) degree of welding; (3) shape and abundance of pumice lapilli; and (4) distribution of lithic fragments. Four distinct types of welding were recognized during drilling operations, and included: 
1. Nonwelded: High porosity, low cohesion of glassy fragments, and crumbly texture. In core samples, this can be recognized by disaggregation and little or no flattening of pumice lapilli. 
2. Moderately Welded: Less porosity, moderate cohesion, brittle texture, and slight deformation of glassy fragments. In core samples, this texture crumbles easily in the hand and contains some noticeably flattened pumice lapilli. 
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3 • Welded: Low porosity, good cohesion, brittle texture, and noticeable deformation of glassy fragments. This texture normaliy requires a hammer to break, and the majority of pumice fragments are noticeably flattened. 

4. Densely Welded: Texture noticeably impedes or halts drilling, with little or no drill-bit penetration and poor core recovery. 

Two major lithologic units of the Bandelier Tuff were identified at Area P during drilling operations (Fig. 3 and Table 1) . The uppermost Unit 3 consists of four individual ash flows that appear to have cooled contemporaneously, forming a single compound unit. These ash flows were designated by Brown, et al. (1988) as Subunits 3a, 3b, 3c, and 3d (bottom to top) . Unit 3 rests conformably above Unit 2, the lowermost unit encountered. In general, the Bandelier Tuff dips 2 to 5 degrees toward the east; however, at the landfill no dip was apparent and the units are essentially horizontal and of uniform thickness. 

Subunit 3a consists of a welded dark yellowish brown tuff, with rare pumice lapilli that are slightly flattened. This subunit also contains abundant pebble-sized red porphyritic quartz latite and gray rhyolite lithic fragments. The ratio of quartz to rhyolite increases towards the base of the subunit. The contact between Subunit 3a and the underlying Unit 2 tends to be densely welded in the vicinity of the landfill, but is nonwelded farther east near P-12. 

Subunit 3b consists of a welded pale yellowish brown tuff, with common gray and red pumice lapilli that are noticeably flattened. This subunit also contains rare pebble-sized rhyolite lithic fragments. This subunit weathers to a dark brown, and may also contain abundant clayey pumice lapilli. 

Subunit 3c consists of a moderately welded brownish gray to yellowish brown tuff, with conunon gray pumice lapilli that are noticeably flattened, and rare pebble-sized rhyolite lithic fragments. Clay-filled vertical fractures are common throughout this subunit. The contact between 3c and 3d tends to be densely welded. 

Subunit 3d outcrops along the higher rim of the topographic saddle at the landfill, and consists of a moderately welded yellowish brown tuff, with rare pebble-sized rhyolite lithic fragments ans conunon gray pumice lapilli. Subunit 3d is overlain by scattered deposits of El Cajete Pumice. 

Locally, Unit 2 consist~ of a welded to densely welded tuff, light gray to pinkish gray :L.n color, with common pumice lapilli and pebble-sized rhyolite fragments. Because of this dense welding, the 
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Figure 3. Geologic cross sections through Area P. are shown in Figure 1 (after Brown, et al., 1988). 
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drill bit was qnly able to penetrate the upper 5 to 10 feet of t~is unit. 

Additional hydrogeological information from the Area P landfill is contained in the Delta H Engineering (1985) closure plan, the HSE-8 closure plan modifications (HSE-8, 1988), McLin and Purtymun (1988), and Stephens (1988). 

III. SHALLOW VADOSE ZONE MONITO~NG SYSTEM 
The geological profile extending from the ground surface downward to the upper surface of the principal water-bearing formation has been defined as the vadose zone (Everett, et al., 1984). These authors present an extensive discussion on field methods for monitoring pollution movement in the vadose zone at active or abandoned sites. According to this source, ceramic-type suction samplers are the best available technology for in-situ sampling of unsaturated media. In fact, it is not physically possible for saturated monitoring systems to extract water from the vadose zone because water held here is below atmospheric pressure. Hence a coupled network of pressurevacuum lysimeters and neutron moisture access wells was installed at the Area P landfill to supplement the existing ground-water monitoring system and neutron moisture access wells. This vadose zone monitoring system is described below. 

-~ Of the 17 boreholes drilled in the fall of 1987 (HSE-8, 1988), eight were completed as saturated monitoring wells (i.e, boreholes P-1, and P-3 through P-9 in Appendix A), 5 were completed as neutron moisture access wells (i.e., boreholes P-0, P-12 through P-14, and P-16), and 4 were sealed closed (i.e., boreholes P-2, P-10, P-11, and P-15) after logging. In the fall of 1988, 13 additional boreholes were installed to complete a vadose monitoring system. Each of these boreholes penetrated through the landfill and into the underlying native Bandelier tuff. These boreholes were completed as a coupled network of seven pressure-vacuum lysimeters utilizing multiple completions in four boreholes _(i.e., boreholes L-17 through L-20) , four neutron moisture access wells (i.e., boreholes P-1 7 through P-20), and five exploration boreholes (i.e., B-1 through B-5) that were plugged and abandoned after logging. Completion summaries are provided for each of these in Appendix A. 
The pressure-vacuum lysimeter and neutron moisture access boreholes were completed as two-well nests, with approximately six to eight feet of horizontal separation between nest boreholes to avoid interference effects. Hence lysimeter L-17 is within eight feet of neutron moisture access well P-17, and so on for the other three nests (i.e., numbered 18 to 20). The 4.0 inch diameter neutron moisture access boreholes were cased with 12 foot lengths of 2. 50 inch O.D. seamless aluminum tubing having a 0.049 inch wall thickness. Two 12 foot sections of tubing were welded together into a single 24 foot section, and these 24 foot sections were joined together using a two-inch stainless steel coupling with internal 
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neoprene liner;_ the bottom section of tubing contained an end-cap plug. The remaining 0. 75 inch borehole annulus was filled with a fine to medium grained silica sand to provide uniform density and compaction. A concrete surface seal and protective top-cap were installed to prevent any borehole infiltration. 
Each lysimeter borehole was cored with 6-inch hollow-stem auger and split-spoon sampler. Multiple pressure-vacuum lysimeter depth locations were identified from core samples in the field; individual completion details are listed with the drilling logs in Appendix A. All lysimeters were manufactured by Soilmoisture Equipment Corporation, model number 1940. A lysimeter schematic is shown in Fig. 4. For wells P-17, P-18, and P-20, one lysimeter was placed at a depth slightly above the landfill-tuff contact, and a deeper lysimeter was placed below this contact. For well P-19, only a single lysimeter was installed above the landfill-tuff contact. The borehole annulus surrounding each lysimeter was filled with a fine to medium pure silica sand. A one to two foot concrete seal was installed between each lysimeter to prevent borehole infiltration, and a concrete surface seal and locking steel cap was also installed. 

During borehole coring and drilling operations, landfill soil and undisturbed tuff samples were collected for barium, nitrate, and residual explosives analyses. Barium was analyzed using the EP toxicity test procedure specified in 40 CFR 261 Appendix II, and represents barium solubility in a mixture agitated for 24 hours at 20 to 40 degrees Celsius. This mixture has a constant pH of 5.0, •• and consists of soil, deionized water, and 0.5 N acetic acid. Since precipitation in Los Alamos County typically has a pH of about 5.5 to 6.5, this procedure provides a crude indication of barium leaching potential in the landfill. All of these chemical data are summarized in Appendix B. 

IV. MOIS'1'01UC AND 1fA'l'BR QUALITY DA'l'A 
-At periodic intervals, each lysimeter was evacuated to approximately SO centibars (cb) vacuum pressure (equivalent to 15 inches of mercury or 7. 4 psig) . This vacuum pressure was maintained for approximately one week before a water sample was collected. Four of the seven lysimeters have yielded water using this procedure, although at sporadic intervals coinciding with heavy precipitation or snow melt periods. All of the lysimeters located in the undisturbed tuff have consistently failed to yield any water, while the landfill lysimeters have yielded small volumes (i.e., less than 25 ml) on occasion. When sufficient water volumes could be collected, they were analyzed for barium and nitrate. Results of these chemical analyses are shown in Appendix C. 

During the fall of 1988, a stream sampling survey was conducted along Canon de Valle upstream of Area P to New Mexico Highway 4. Stream water and sediment samples were collected at periodic 
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distances for barium and nitrate analyses; results are surnrnariz~d in 
Appendix D. These data suggest that the NPDES out fall at :'A-16 
Building 260 is a primary source of observed barium contaminati~n in 
both surface waters and sediments in Canon de Valle at the lar.~fill 
boundary. 

Since March 1988, all of the neutron moisture access wells were 
tested monthly for moisture contents using a model 503-DR hydrc~robe 
manufactured by Campbell Pacific Nuclear Corporation. This moisture 
gauge contains a Cesium-137 and Americium-241 sealed high e:-.ergy 
neutron source, and a slow thermal neutron detector. Its desi~~ is 
based on the principal that any hydrogen present in the vadose-zone 
opposite the cased wellbore will attenuate the fast moving neu~rons 
from the probe source and be detected. This probe is capab:.e of 
producing raw data in the form of neutron counts, or a variet·.r of 
calibrated moisture content readings corresponding to these co:-;ts. 
The probe was factory calibrated to pure silica sand at a densi~y of 
2.65 grams per cubic centimeter (grn/cc) over the moisture range from 
dry to fully saturated. It was also calibrated to crushed Bandelier 
tuff by HSE-8 personnel at a density of 1. 45 grn/cc over the same 
moisture range following the procedure of Nyhan, et al. (19 33). 
Neutron moisture data were recorded in neutron counts, and later 
converted to volumetric moisture contents for this report using the 
factory calibration curve. Since all of the calibration curves were 
nearly identical (see Appendix E), the factory curve was used for 
these data conversions. In addition, it should be noted that the 
landfill materials have a density midway between that for Bande:ier 
tuff and silica sand. 

Monthly volumetric moisture contents recorded in individual neu~ron 
moisture access wells did not vary significantly during the pe=iod 
from March to September 1989. The six month average volume~ric 
moisture content versus depth for each well is shown in Figs. F-: to 
F-14 in Appendix F; each figure also shows the maximum and min~~um 
moisture values recorded at each depth over the six-month per~od. 
The tabulated volumetric moisture data is also shown in Append~x F 
for future reference. 

For background well P-12 in Figs. F-3 and F-4, one should interfret 
the maximum-minimum moistures as an approximate instrument e=ror 
band, and not as actual moisture fluctuations. However, for ~he 
remaining wells, small temporal moisture fluctuation are appare~t. 
These observations suggest that the landfill-tuff contact is expcsed 
to a small but dynamic system of moisture infiltration, and that ~he 
dynamic equilibrium between moisture contents, unsaturated hydraulic 
conductivities, and infiltration rates increases toward the surface 
and decreases with depth. This equilibrium is obviously control:ed 
at the surface by evapotranspiration and precipitation. Sti:1, 
individual moisture profiles depicted in Figs. F-1 to F-14 are 
approximately at steady state conditions, and transient moist·..1re 
fluctuations at depth can not be adequately measured at the mont~ly 
time interval utilized here. Hence these observations also suggest 
that average moisture profiles for individual neutron wells have r.ot 
significantly changed below about 5 to 10 feet (i.e., in the lower 
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portions of the landfill and in the undisturbed tuff below the 
landfill) during the past six months at this site. 

V. CONCLUSION AND RECOMMENDATIONS 

After a detailed review of the 
Appendices section of this report, 
been reached. 

information presented in the 
the following conclusions have 

1. Barium concentrations as high as 18,000 mg/1 were detected in 
landfill core samples using the EP toxicity method. All of 
these elevated barium concentration levels were from samples 
collected in the eastern half of the landfill. Samples from 
the western portion of the landfill exhibited barium 
concentration levels below the detection limit at 5 mg/1. A 
clear delineation of barium concentration levels in the eastern 
and western portions of the landfill has not been made. These 
same core samples also indicate that nitrate concentrations in 
the landfill are at or below 2.6 mg/1. 

2. There is evidence that at least some barium contamination has 
occurred below the landfill near boreholes B-4 and L-17. 
Elevated barium levels were recorded in core samples from the 
undisturbed tuff in these boreholes to a depth of 19 feet, and 
represent at least 6 feet of barium penetration into the tuff. 

3. Barium concentration levels in sediment and water samples 
collected in Canon de Valle immediately upstream and downstream 
of the landfill indicate that extensive soil erosion from the 
landfill may not be a significant problem. Results from a 
single stream sampling survey indicated that the majority of 
barium present in Canon de Valle has probably originated from 
the NPDES outfall at Building 260, located approximately 1,700 
feet upstream of Area P. Additional stream sampling is 
required to verify temporal landfill erosion potential. 

4. Four of seven pressure-vacuum lysimeters installed within and 
below the landfill have yielded at least some water. Three of 
these water yielding lysimeters are within the eastern portion 
of the landfill, and the forth is in the western portion. 
Recovered water volumes range from 1 to 25 milliliters (ml) 
after one week of 50 centibar (cb) vacuum pressure, indicating 
that at least some precipitation infiltration has penetrated 
into the landfill. Lysimeter locations that have yielded water 
correspond to volumetric moisture readings above 20%, while 
lysimeter locations not yielding water have volumetric 
moistures below 20%. Several imaginary horizontal planes 
throughout the landfill consistently have moisture contents 
above 20%, but do not have any lysimeters installed nearby. 
Barium concentrations in recovered lysimeter waters are 
generally less than about 3 mg/1, suggesting that extensive 
barium mobilization has not occurred. However, one of the 
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5. 

first lysimeter water samples showed barium as high as 37. 8 mg/t. This elevat~d barium level was probably created in response to-lysimeter water additions during well completion; these municipal water supply additions are required for proper installation. All of the lysimeters that have yielded water samples are located within the landfill, while those that have not yielded any water are completed into the underlying tuff. 
All of the soil and core samples listed in Table B-1 (Appendix B) were field screened for residual explosives contamination. Twelve of these samples that showed a slightly positive indication were submitted to the M-1 Analytical Laboratory for detailed analyses using a high pressure liquid chromatography procedure (Baytos, 1989); results of these tests are summarized in Tables B-3 and B-4 (Appendix B). The residual explosives content from replicate samples for all cases was below the 1.68% level. These results suggest that landfill materials do not contain a dangerously high level of residual explosives contamination. However, landfill waste deposition activities were never fully documented. Hence there remains an unknown element of risk at this site with regard to landfill excavation. 

6. Unsaturated core samples recovered from the shallow tuff immediately south of the landfill were tested for saturated and unsaturated hydraulic transmitting characteristics in 1987 (Stephens, 1987}. These data indicate that the shallow tuff has a saturated hydraulic conductivity approaching that of the main aquifer located some 1, 230 feet below ground surface. However, because this tuff is unsaturated, its relative (i.e., unsaturated) hydraulic conductivity is three to six orders of magnitude below its saturated value. Hence the downward movement of water in the vadose zone is greatly restricted. In addition, there are several densely welded tuff units at depths under the landfill that have lower unsaturated hydraulic conductivity versus moisture content relationships than these shallow cores. However, if this shallow tuff material ever becomes fully saturated, it will readily convey water vertically downward to deeper flow restricting units at a rapid rate. It should also be recognized that the Area P landfill has no engineered under-liner; however, a thin natural clay layer may be present immediately above the unsaturated tuff and below the landfill. 

7. Neutron moisture access wells that penetrate the landfill (i.e., P-1 7 through P-20) consistently have shown a higher volumetric moisture inventory over depth than those neutron wells completed elsewhere. In addition, these landfill wells have consistently shown a higher moisture inventory in landfill materials than in the underlying native tuff. Well P-12, the background neutron moisture access well, has shown the lowest moisture inventory of all wells over its entire depth. Well PO is immediately south of the TA-16 surface impoundment, and its moisture inventory over depth may have been influenced by 
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8. 

impoundrnen_t precipitation seepage because the hypolon liner and all wastes were removed in 1988. Wells P-13, P-14, and P-16 are located- to the immedia-te south and west of the Area p landfill. These landfill perimeter wells have respective moisture inventories that are higher than at P-12, but are consistently lower than landfill well moisture inventories. This observation tends to support the conclusion that landfill moisture inventories are t!"le result of direct precipitation infiltration through the existing landfill cover, and that landfill infiltration rates are higher than those for surrounding undisturbed areas. Nyhan (1988), however, suspects that the unlined diversion ditch located south of the landfill is primarily responsible for the elevated moisture inventory in the landfill. His water balance study was conducted prior to the installation of wells P-17 through P-20, so he has not benefited from these recent data. 

While no detailed evaluation of maximum landfill infiltration rates has been made, one can reasonably argue that they are probably on the order of 25 milliliters per week per square foot of surface area (i.e., equivalent to 0.0384 em/sec). This upper limit infiltration rate estimate is equal to the maximum water volume that was ever collected from an individual landfill lysimeter. It is 243 times larger than the maximum saturated hydraulic conductivity value (Stephens, 1988, Table 4) measured in a Bandelier tuff core sample recovered in well P-16 at 7.5 feet below the surface (i.e. sample no. 7-8 in Stephens); furthermore, it is about 243,000 times larger than the unsaturated hydraulic conductivity of this same core sample when the moisture content is at 20% (Stephens, 1988, unnumbered figure entitled, "Relative Hydraulic Conductivity vs. Moisture Content, Sample No. 7-8") . One can also argue that landfill infiltration rates are considerably lower in the western portions of the landfill as compared to the eastern portions because eastern landfill lysimeters have consistently yielded more water than western landfill lysimeters. Finally, one can conclude that infiltration rates vary throughout the year, and are probably highest during the spring snow-melt season. 
9. A similar procedure to estimate infiltration rates in the underlying tuff can not be made because these lysimeters never yielded any water. However, if one uses the relative hydraulic conductivity vs. moisture content data of Stephens (1988), the neutron moisture data presented herein, and assumes a unit unsaturated hydraulic gradient for these tuff units, then an infiltration rate can be estimated. One concludes from this procedure that the tuff underlying the landfill is completely restricting all deep infiltration below the landfill. 

The following recommendations are made with regard to the Area P landfill. 
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1. Additiona~ lysimeters should only be installed after an adjacent n~~tron moisture access well has been completed anri moisture readings have been recorded. Preliminary results in this study indicate that lysimeters can extract water from a target horizon only when the moisture content in an adjacent neutron moisture access well exceeds about 20%. Hence neutron moisture access wells can be used as indicators to target optimal depth locations for subsequent lysimeter placement. 
2. Unsaturated laboratory column leaching studies at infiltration rates typical of those in the landfill would be helpful in characterizing any future barium mobility from the landfill. This recommendation implies that an average infiltration rate into the landfill should be computed to support these soil column studies. These soil column leaching studies would support the contention that no deep aquifer monitoring below the 1, 230 foot interval is necessary. A sufficient volume of these waste barium sands is currently held in drum storage for off-site disposal, and could be used to perform such studies. 

3. Two and three dimensional vadose zone flow modeling studies should be used as a supplement the above recommendations, and would assist in the evaluation of alternative landfill cover designs that might eventually be proposed. 
4. Additional vadose zone monitoring wells should be installed through the landfill and into the shallow tuff to supplement the existing monitoring network by giving more spatial coverage over the 1. 5 acre site. During these drilling operations, additional soil samples should be collected so that the areal and vertical extent of barium contamination is completely defined. Furthermore, vadose zone monitoring wells should also be installed on the floor of Canon de Valle immediately north of the landfill. Locations should be similar to the saturated monitoring system that is presently in place, unless the vadose zone modeling efforts indicate more optimal locations are desirable. 
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VII. AP~ENDICES 

Appendix A. Borehole Logs from TA-16 Area P Landfill 

See Figure 1 for borehole locations 
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DRILLING LOG 

BOREHOLE 
GEOLOGIST 
DATE DRILLED: 
LOCATION 

B-1 
Purtymun & McLin 
August 26, 1988 
Eastern Landfill 

DEPTH DESCRIPTION 

0- 2 Dark brown clay soil, moist 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MATERIAL: 

Not Surveyed 
5 feet 
6.875 in 
Cuttings Fill 

2- 5 Dark brown sandy clay soil - looks like cover-fill material 

WELL COMPLETION SUMMARY 

Borehole B-1 was used as an exploration hole; it was then filled with bentonite and drill cuttings before being abandoned. No samples were collected. 

DRILLING LOG 

BOREHOLE 
GEOLOGIST 
DATI: DRILLED: 
LOCATION 

B-2 
Purtymun & McLin 
August 26, 1988 
Eastern Landfill 

DEPTH D:S:SCEUPTION 

0- 2 Dark brown clay soil, moist 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MA'l'BJUAL: 

Not Surveyed 
4 feet 
6.875 in 
Cuttings Fill 

2- 4 Dark brown sandy clay soil - looks like cover-fill material 

NBLL COMPLETION SQMMA!lY 

Borehole B-2 was used as an exploration hole; it was then filled ·with bentonite and drill cuttings before being abandoned. No samples were collected. 
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DRILLING LOG 

BOREHOLE 
GEOLOGIST 
DATE DRILLED: 

B-3 
Purtyrnun & McLin 
August 26, 1988 
Eastern Landfill 

ELEVATION 
TOTAL DEPTH 
DIAMETER 

Not Surveyed 
14 feet 
6.875 in 
Cuttings Fill LOCATION CASING MATERIAL: 

DEPTH 

0- 1 

1- 4 

4- 8 

8-13 

13-14 

DESCRIPTION 

Dark brown sandy clay cover, moist 

Mixture of brown clay and sand waste - white BaO crystals 
95% Core recovery; moderate moisture 

Dark brown sticky clay with some gray sand - waste material 
Fragments of tuff and charcoal throughout 
80% Core recovery; moderate moisture 

Dark brown to black sticky clay with tuff & BaO fragments 
85% Core recovery; optimal moisture; solid tuff in bit 

Tuff; Unit 3d; low moisture 

WBLL COMl'L&'l'ION SUMMARY 

Borehole B-3 was used as an exploration hole ; it was then filled 
with bentonite and drill cuttings before being abandoned. No 
samples were collected. 
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DRILLING LOG 

BOREHOLE 
GEOLOGIST 
DATE DRILLED: 

B-4 
McLin & Purtymun 
August 30, 1988 
Eastern Landfill 

ELEVATION 
TOTAL DEPTH 
DIAMETER 

Not Sur-Teyed 
19 feet 
6.875 in 
Cuttings Fill 

LOCATION CASING MATEIUAL: 
DEPTH 

o- 3 

4- 9 

9-14 

14-19 

DESCRIPTION 

Brown clay with black burn debris inclusions SO% Core recovery, little moisture Tests positive for explosive compounds using field test kit 
Brown clay and sand with black burn debris inclusions 10% Core recovery, very little moisture 

Brown clay and sand mixture with burn debris inclusions 5% Core recovery, very dry 

Tuff, Unit 3d, non-welded, very low moisture 85% Core recovery; coarse to medium grain size tuff 
WX-12 field representative confirms presence of explosives and drilling operation terminated until M-1 Analytical Lab verified. On 9-1-88 M-1 Lab reported < 1% TNT, HMX, and RDX was present in sample. 

NELL COMPLB'l'ION S'CMM7UtY 

Borehole B-4 was used 
recovery; it was then 
before being abandoned. 

as an 
filled 

exploration hole and for sample with bentonite and drill cuttings 
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BOREHOLE 
GEOLOGIST 
DATE DRILLED: 
LOCATION 

DRILLING LOG 

B-5 
Purtymun & McLin 
September 15, 1988 
Western Landfill 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MATERIAL: 

DEPTH DESCRIPTION 

Not Surveyed 
12 feet 
6.875 in 
Cuttings Fill 

0- 1 Topsoil of crushed tuff, sand, and clay mixture 

1- 4 

4- 8 

8-12 

Brown crushed tuff cover-fill material 
50% Core recovery; dry 

Brown crushed tuff cover-fill material; moderately dry 60% Core recovery; saturated clay lense 6-7 ft 

Brown dense clay; moderately dry 
90% Core recovery; waste not apparent 

WELL COMPLETION SUMM:ARY 

Borehole B-5 was used 
recovery; it was then 
before being abandoned. 

as an 
filled 

exploration hole and for sample 
with bentonite and drill cuttings 
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DRILLING LOG 

BORBHOI..E 
GEOLOGIST 
DATE DRILLED: 
LOCATION 

L-17 
McLin & Purtymun 
September 6, 1988 
Eastern Landfill 

ELEVATION 
TOTAL DEPTH 
DIAMBTBR 
CASING MATBJUAL: 

Not Surveyed 
19 feet 
6.875 in 
Lysimeters 

DEPTH 

0- 1 

1- 2 

2- 4 

4-11 

11-19 

LOCKING 

DESCRIPTION 

Light brown sandy clay soil 

Dark brown clay with black sandy waste 

Black sandy waste with white BaO crystalline stringers 60% Core recovery 0-4 ft; all moderately dry 

Light brown clayey sand; wood chips at 9 ft 
Less than 10% core recovery 

Tuff; Unit 3d, non-welded, lt. brown color 
50% recovery 9-14 ft; 100% recovery 14-19 ft. 

LYSIMBTD. COMPLBTION SOMMAIU' - DOBL COMPLETION 

STEEL CAP IN CEMENT ->KCI 1<---- TOPSOIL COVER 
Cl 1<---- TOP OF LANDFILL AT 
Tl I 
Tl I 
Tl I 
Sl I 

1 FT 

SHALLOW LYSIMETER AT 7 FT --->SLI I 
ONE FT CEMENT SEAL 7-8 FT ---->CI I 

Tl I 
Tl 1<----- BASE OF LANDFILL AT 11 
Tl 1<----- TUFF CONTACT AT 11 FT 
Tl I 
Sl I 
Sl I 
Sl I 
Sl I 

DEEP LYSIMETER AT 17 FT ----->SLI I 
Sl I 
Tl 1<----- TOTAL DEPTH AT 19 FT 

DIAGRAM NOT TO SCALE 

STEEL LOCKING CAP ••••••••••• K 
CEMENT SLURRY SEAL ......•... C 
BACKFILLED TUFF CUTTINGS •... T 
MEDIUM GRAIN SILICA SANO .... S 
PRESSURE-VACUUM LYSIMETER •.. L 
CAVED IN .................... X 
-----------------------------
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BORBHOLJ: 
GEOLOGIST 
DA'l'J: DRILLED: 
LOCATION 

DRILLING LOG 

P-17 
McLin & Purtymun 
September 21, 1988 
Eastern Landfill 

ELEVATION 
TOTAL DEPTH 
D IAHB'l'J:R 
CASING MA'l'BJUAL : 

DEPTH DESCRIPTION 

Not Surveyed 
30 feet 
4.00 in 
Aluminum 

0-19 Off-set from L-17 6 ft; see drilling log for L-17 & B-4 
19-30 Tuff; Unit 3d; low moisture; not cored Light brown tuff with rhyolite fragments Appears to be non-welded to moderately welded 

NEO'l'RON ACCESS WELL COMPLBTION S~Y 

ONE FT CEMENT SEAL AND CAP -->CA 
ANNULUS FILLED WITH SAND ---->SA 

SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 

1<----
1<---
I 
I 
I 
1<----
1<---
I 
I 
I 
I 
I 
I 
I 

PI<----

TOPSOIL COVER 
TOP OF LANDFILL AT 1 FT 

BASE OF LANDFILL AT 11 FT 
TUFF CONTACT AT 11 FT 

TOTAL DEPTH AT 30 FT 

DIAGRAM NOT TO SCALE 

CEMENT SLURRY SEAL ••.•••.... C 
BACKFILLED TUFF CUTTINGS .... T 
MEDIUM GRAIN SILICA SAND .... S 
ALUMINUM CASING, 2 in ID .•.. A 
END-CAP PLUG ................ P 
CAVED IN ...•..............•. X 
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DRILLING LOG 

BOREHOLE 
GEOLOGIST 
DATE DRILLED: 
LOCATION 

L-18 
McLin & Purtymun 
September 8, 1988 
Eastern Landfill 

DEPTH DESCRIPTION 

o- 1 Light brown sandy soil cover 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MATERIAL: 

Not Surveyed 
19 feet 
6.875 in 
Lysirneters 

1- 4 Light to bark brown clay with sand stringers; some moisture Some white BaO crystals; 95% Core recovery 

4-13 

13-19 

Dark brown sticky black clay with some gray sand at 4 ft Fragments of charcoal and tuff 5-8 ft; BaO crystals 8-12 ft 80% Core recovery; optimal moisture; hard tuff in bit 13 ft 
Tuff; Unit 3d; non-welded, low moisture 
Light grey to light brown color; 100% Core recovery 

LYSIMBTER COMPLETION SUM!Ql\Y - DUBL COMPLETION 
LOCKING STEEL CAP IN CEMENT ->KCI <---- TOPSOIL COVER 

Cl <---- TOP OF LANDFILL AT 1 FT 
Tl 
Tl 
Tl 
s 

SHALLOW LYSIMETER AT 7 FT --->SL 
T 
T 
T 
c 

THREE FT CEMENT SEAL 10-13 FT->C 
T 
T 
T 
s 
s 

DEEP LYSIMETER AT 18 FT ----->SL 

<----- BASE OF LANDFILL AT 13 FT <----- TUFF CONTACT AT 13 FT 

T X <----- TOTAL DEPTH AT 19 FT 

DIAGRAM NOT TO SCALE 

STEEL LOCKING CAP ........... K 
CEMENT SLURRY SEAL .•.•...... C 
BACKFILLED TUFF CUTTINGS .... T 
MEDIUM GRAIN SILICA SAND .... S 
PRESSURE-VACUUM LYSIMETER ... L 
CA'VED IN ••••••.••••••••••••• X -----------------------------
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BO:RZBOLZ 
GEOLOGIST 
DATB DRILLED: 
LOCATION 

DRILLING LOG 

P-18 
McLin & Purtymun 
September 21, 1988 
Eastern Landfill 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MATER.I.AL: 

DBPTH DESCRIPTION 

Not Surveyed 
30 feet 
4.00 in 
Aluminum 

0-19 

19-30 

Off-set from L-18 6 ft; see drilling log for L-18 & B-3 
Tuff; Unit 3d; low moisture; not cored Light brown tuff with rhyolite and sanadine fragments Appears to be non-welded to moderately welded 

NJ:U'I'RON ACCBSS WELL COMPLETION SUMIGRY 
ONE FT CEMENT SEAL AND CAP -->CA ANNULUS FILLED WITH SAND ---->SA 

SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 

1<---- TOPSOIL COVER 
1<---- TOP OF LANDFILL AT 1 FT 
I 
I 
I 
I 
1<----- BASE OF LANDFILL AT 13 FT 1<----- TUFF CONTACT AT 13 FT 
I 
I 
I 
I 
I 
I 

PI<----- TOTAL DEPTH AT 30 FT 

DIAGRAM NOT TO SCALE 

CEMENT SLURRY SEAL .......... C BACKFILLED TUFF CUTTINGS .... T MEDIUM GRAIN SILICA SAND .... S ALUMINUM CASING, 2 in ID .... A END-CAP PLUG ................ P 
CA. 'VED IN • • • • • • • • • • • • • • • • • • • • X 
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DRILLING LOG 

BOREHOLE 
GEOLOGIST 
DATE DRILLED: 

L-1-9 
McLin & Purtymun 
September 14, 1988 
Western Landfill 

ELEVATION 
TOTAL DEPTH 
DIAMETER 

LOCATION CASING MATERIAL: 

DEPTH 

0- 1 

1- 4 

4- 9 

9-14 

DESCRIPTION 

Sandy soil cover; dry 

Crushed tuff fill 
60% Core recovery; moderately dry 

Crushed tuff fill; no wastes apparent 
70% Core recovery; moderately dry 

Crushed tuff fill; no wastes apparent 
75% Core recovery; moderately dry 

Not Surveyed 
14 feet 
6.875 in 
Lysimeters 

LYSIMBTKR COMPLETION SUMMARY - SINGLB COMPLETION 

LOCKING STEEL CAP IN CEMENT ->KCI 1<---
C I I<---
TI I 
Tl I 
Tl I 
Tl I 
Tl I 
Tl I 
Tl I 
Tl I 
s I I 

SINGLE LYSIMETER AT 12 FT --->SLI 1<----
TIXI 
TIXI<-----

TOPSOIL COVER 
TOP OF LANDFILL WASTE 

NOT APPARENT 

BASE OF LANDFILL NOT 
DETECTED 

TOTAL DEPTH AT 14 FT 

DIAGRAM NOT TO SCALE 

STEEL LOCKING CAP ........... K 
CEMENT SLURRY SEAL •......... C 
BACKFILLED TUFF CUTTINGS .... T 
MEDIUM GRAIN SILICA SAND .... S 
PRESSURE-VACUUM LYSIMETER ... L 
CAVED IN ••••••••••••••••••• • X 
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BOREHOLB 
GEOLOGIST 
DATB DRILLED: 
LOCATION 

DRILLING LOG 
-

P-19 
McLin & Purtymun 
September 20, 1988 
Western Landfill 

ELEVATION 
TOTAL DEPTH 
DIAMB:TER 
CASING MATEIUAL: 

DEPTH DESCRIPTION 

Not Surveyed 
30 feet 
4.00 in 
Aluminum 

0-14 Off-set from L-19 6 ft; see drilling log for L-19 

19-30 Tuff; Unit 3d; low moisture; not cored 
Light brown tuff with rhyolite and sanadine fragments 
Appears to be non-welded to moderately welded 

NEO'l'RON ACCESS WBLL COMPLETION SUMMARY 

ONE FT CEMENT SEAL AND CAP -->CAl 
ANNULUS FILLED WITH SAND ---->SAl 

SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 

1<----
1<----
I 
I 
I 
I 
I 
1<-----
1 
I 
I 
I 
I 
I 

PI<-----

TOPSOIL COVER 
TOP OF LANDFILL WASTES 

NOT APPARENT 

APPROXIMATE TUFF CONTACT 
AT 15 FT 

TOTAL DEPTH AT 30 FT 

DIAGRAM NOT TO SCALE 

CEMENT SLURRY SEAL .......... C 
BACKFILLED TUFF CUTTINGS ..•. T 
MEDIUM GRAIN SILICA SAND .... S 
ALUMINUM CASING, 2 in ID .•.. A 
END-CAP PLUG ................ P 
CAVED IN •••••••••••••••••••• X 
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BOREHOLE 
GEOLOGIST 
DATE DRILLED: 
LOCATION 

DRILLING LOG 

L-20 
McLin & Purtymun 
September 15, 1988 
Western Landfill 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MATEIUAL: 

DEPTH DESCRIPTION 

Not Surveyed 
29 feet 
6.875 in 
Lysimeter 

0- 4 Sandy crushed tuff and soil mixture; concrete at 3 ft 
50% Core Recovery; dry; does not look like waste sands 

4-13 

13-15 

15-21 

21-22 

22-29 

Sandy light brown crushed tuff and soil mixture 
50% Core Recovery; dry 

Dark brown sandy clay soil; wastes not apparent 
50% Core Recovery; dry 

Tuff fill and brown clay with charcoal fragments & waste 
70% Core Recovery; some moisture 

Brown native clay soil; moderately moist 
75% Core Recovery 

Tuff; Unit 3d; non-welded, low moisture 
100% Core Recovery 

LYSIMETBR COMPLETION SUMMARY - DtmL COMPLETION 

LOCKING STEEL CAP IN CEMENT ->KC 
T 
s 

1<---- TOP SOIL COVER 
1<---- TOP OF LANDFILL AT 1 FT 
I 

SHALLOW LYSIMETER AT 8 FT --->SL 
s 
T 
T 
T 
T 
T 
T 

. ONE FT CEMENT PLUG 22-23 FT -->C 
T 
s 

DEEP LYSIMETER AT 29 FT ----->SL 

I 
I 
I 
I 
I 
1<---~- LANDFILL BASE AT 21 FT 
1<----- NATIVE 1 FT CLAY LAYER 
1<----- TUFF CONTACT AT 22 FT 
I 
I 
I 
1<----- TOTAL DEPTH AT 29 FT 

DIAGRAM NOT TO SCALE 

STEEL LOCKING CAP ........... K 
CEMENT SLURRY SEAL .....•.... C 
BACKFILLED TUFF CUTTINGS •... T 
MEDIUM GRAIN SILICA SAND .... S 
PRESSURE-VACUUM LYSIMETER ... L 
CA'VED IN •••••••••••••••••••• X 
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BOREHOLE 
GEOLOGIST 
DATE DRILLED: 
LOCATION 

DRILLING LOG 

P-2""0 
McLin & Purtymun 
September 20, 1988 
Western Landfill 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MATERIAL: 

DEPTH DESCRIPTION 

Not Surveyed 
30 feet 
4.00 in 
Aluminum 

0-29 Off-set from L-20 6 ft; see drilling log for L-20 & B-5 
29-30 Tuff; Unit 3d; low moisture; not cored Light brown tuff with rhyolite and sanadine fragments Appears to be non-welded to moderately welded 

NEUTRON ACCESS WELL COMPLETION SUMMARY 
ONE FT CEMENT SEAL AND CAP -->CA I ANNULUS FILLED WITH SAND ---->SAl 

SAl 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 

1<----
1<----
I 
I 
I 
I 
I 
I 
I 
1<-----
1<-----
1<-----
1 
I ALUMINUM CASING TO 26 FT ---->SA 

T 
PI 
XI 

T XI 
T XI<-----

TOPSOIL COVER 
TOP OF LANDFILL AT 1 FT 

BASE OF LANDFILL AT 21 FT 
NATIVE 1 FT CLAY LAYER 
TUFF CONTACT AT 22 FT 

TOTAL DEPTH AT 30 FT 

DIAGRAM NOT TO SCALE 

CEMENT SLURRY SEAL .......... C BACKFILLED TUFF CUTTINGS .... T MEDIUM GRAIN SILICA SAND .... S 
ALUMINUM CASING, 2 in IO .... A END-CAP PLUG ................ P 
CAVED IN •••••••••••••••••••• X -----------------------------
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BOREHOLE 
GEOLOGIST 
DATE DRILLED: 
LOCATION 
COORDINATES : 

DRILLING LOG 

P-0 
Brown & Purtymun 
July 21, 1987 
S of TA-16 Pond 
X=476215, Y=1763523 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MATERIAL : 
MAP SYSTEM 

See Appendix D (in HSE-8, 1988) for detailed log. 

NEUTRON ACCESS WELL COMPLETION SUMIG.RY 

7399 
135 feet 
6.875 in 
Aluminum 
NM State 

ONE FT CEMENT SEAL AND CAP -->CA 
ANNULUS FILLED WITH TUFF ---->TA 

TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 

1<----
1<---
I 

TOPSOIL COVER 

CASING PLUG AT 120 FT ------->TA 
T 
T 

TOTAL DEPTH AT 135 FT -------> T 

I 
I 
I 
I 
1<----
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1<----
1 

PI 
XI 
XI 
XI<----

UNIT 3c CONTACT AT 3 FT 

UNIT 3b CONTACT AT 40 FT 

UNIT 3a CONTACT AT 110 FT 

UNIT 2 CONTACT AT 135 FT 

DIAGRAM NOT TO SCALE 

CEMENT SLURRY SEAL ..•...•.•• C 
BACKFILLED TUFF CUTTINGS .... T 
MEDIUM GRAIN SILICA SAND •... S 
ALUMINUM CASING, 2 in ID ..•. A 
WELDED END CAP PLUG ......... P 
CAVED IN •••••••••••••••••••• X 
-----------------------------
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BORBHOLB 
GEOLOGIST 
DATE DRILLED: 
LOCATION 
COORDINATES : 

DRILLING LOG 

P-1-
Brown & Purtymun 
July 29, 1987 
Canon de Valle 
X=475756, Y=1764645 

ELEVATION 
TOTAL DEPTH 
DIAMBTER 
CASING MATBRIAL: 
HAP SY S '1'EM 

See Appendix D (in HSE-8, 1988) for detailed log. 

7344 
35 feet 
6.875 in 
2 in PVC 
NM State 

GROUND-WA'l'ER MONITOIUNG WELL COMPLETION SUMMARY 

LOCKING STEEL CAP IN CEMENT->KCVI 1<---- TOPSOIL COVER 
CVI 1<---- UNIT 3b CONTACT AT 4 FT 
CVI I 
CVI I 
CVI 
CVI 

BOTTOM OF CEMENT AT 13 FT --->CVI 
BVI 

BOTTOM OF BENTONITE AT 15 FT->BVI 
SF I= 
SF I= 
SF I= 
SF I= 

20 FT FACTORY SLOTTED SCREEN->SFI= 
0.010 in SLOTTED PVC SFI= 

SF I= 
SF I= 
SF I= 
SF I= 

TOTAL DEPTH AT 35 FT -------->SFIP 

DIAGRAM NOT TO SCALE 

STEEL LOCKING CAP ........... K 
CEMENT SLURRY SEAL .......... C 
BENTONITE PELLETS ........... B 
BACKFILLED TUFF CUTTINGS .... T 
MEDIUM GRAIN SILICA SAND .... S 
PVC CASING 2 in ID ....•..... V 
FACTORY SLOTTED 0.010 in •... F 
PVC END CAP ................. P 
CAVED IN . ..•..•....•.••..... X -----------------------------
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BOREHOLE 
GEOLOGIST 
DATE DRILLED: 
LOCATION 
COORDINATES : 

DRILLING LOG 
-

P-2 
Brown & Purtyrnun 
July 23, 1987 
Canon de Valle 
X=475708, Y=l764617 

ELEVATION 
TOTAL DEJ?TH 
DIAMETER 
CASING MATERIAL: 
MAE' SYSTEM 

7341 
10 feet 
6.875 in 
Abandoned 
NM State 

See Appendix D (in HSE-8, 1988) for detailed log. 

EXJ?LORATION BOREHOLE LOG SUMMARY 

TIXI<---- SANDY LOAM TOP SOIL TIXI 
TIXI<---- UNIT 3b CONTACT AT 3 FT TIXI 
TIXI 
TIXI 
TIXI 
TIXI 
TIXI TOTAL DEPTH AT 10 FT --------->TIXI 

DIAGRAM NOT TO SCALE 

BENTONITE PELLET SEAL ....... B BACKFILLED TUFF CUTTINGS .... T CAVED IN .................... X 
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BOREHOLE 
GEOLOGIST 
DATE DRILLED: 
LOCATION 
COORDINATES : 

DRILLING LOG 

p-:j 
Brown & Purtymun 
July 23, 1987 
Canon de Valle 
X=475676, Y=l764596 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MATERIAL: 
MAP SYSTEM 

See Appendix D (in HSE-8, 1988) for detailed log. 

7342 
9 feet 
6.875 in 
2 in Teflon 
NM State 

GROUND-WATER MONITORING NELL COMPLETION SUMMARY 

LOCKING STEEL CAP IN CEMENT->KCEI 1<---- TOPSOIL COVER 
CEMENT 0-1 & PELLETS 1-2 FT ->BEl I 

SFI=I<---- UNIT 3b CONTACT AT 3 FT 5 FT THREADED TEFLON SCREEN ->SFI=I 
0.01 in FACTORY SLOTTED SFI=I 

SFI=I 
TEFLON END CAP AT 7 FT ------>SFIPI 

lXI 
TOTAL DEPTH AT 9 FT ----------->lXI 

DIAGRAM NOT TO SCALE 

STEEL LOCKING CAP ........... K 
CEMENT SLURRY SEAL .......... C 
BENTONITE PELLETS ........... B 
BACKFILLED TUFF CUTTINGS .... T 
MEDIUM GRAIN SILICA SANO .... S 
THREADED TEFLON CASING ...... E 
FACTORY SLOTTED 0.010 in .... F 
TEFLON END CAP PLUG ......... P 
CAVED IN .................... X 
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BOREHOL.B 
GEOLOGIST 
DATE DRILLED: 
LOCATION 
COORDINATES : 

DRILLING LOG 
-

P-4 
Brown & Purtymun 
July 28, 1987 
Canon de Valle 
X=475588, Y=1764562 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MATERIAL: 
MAP SYSTEM 

See Appendix D (in HSE-8, 1988) for detailed log. 

7348 
10 feet 
6.875 in 
2 in Teflon 
NM State 

GROUND-WATER MONITORING WELL COMPLETION SUMMARY 
LOCKING STEEL CAP IN CEMENT->KCEI 1<---- TOPSOIL COVER CEMENT 0-1 & PELLETS 1-3 FT ->BEl I 

BEl I 
SFI=I<---- UNIT 3b CONTACT AT 4 FT 5 FT THREADED TEFLON SCREEN ->SFI=I 0.01 in FACTORY SLOTTED SFI=I 
SFI=I TEFLON END CAP AT 8 FT ------>SFIPI 

lXI TOTAL DEPTH AT 10 FT --------> lXI 

DIAGRAM NOT TO SCALE 

STEEL LOCKING CAP ••••••••••• K CEMENT SLURRY SEAL .......... C BENTONITE PELLETS ........... B BACKFILLED TUFF CUTTINGS .... T MEDIUM GRAIN SILICA SAND .... S THREADED TEFLON CASING ...... E FACTORY SLOTTED 0.010 in .... F TEFLON END CAP PLUG ......... P CAVED IN .................... X 
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BOREHOLB 
GEOLOGIST 
DATE DRILLED: 
LOCATION 
COORDINATES : 

DRILLING LOG 

P-5 
Brown & Purtymun 
July 29, 1987 
Canon de Valle 
X=475520, Y=1764532 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MATElUAL: 
MAP SYSTEM 

See Appendix D (in HSE-8, 1988) for detailed log. 

7353 
35 feet 
6.875 in 
2 in PVC 
NM State 

GROUND-WATER MONITORING WELL COMPLBTION SUMMARY 
LOCKING STEEL CAP IN CEMENT->KCVI 1<---- TOPSOIL COVER 

CVI 1<---- UNIT 3b CONTACT AT 3 FT CVI I 
CVI I 
CVI 
CVI BOTTOM OF CEMENT AT 13 FT --->CVI 
BVI BOTTOM OF BENTONITE AT 15 FT->BVI 
SF I= 
SF I= 
SF I= 
SF I= 20 FT FACTORY SLOTTED SCREEN->SFI= 0.010 in SLOTTED PVC SFI= 
SF I= 
SF I= 
SF I= 
SF I= TOTAL DEPTH AT 35 FT -------->SFIP 

DIAGRAM NOT TO SCALE 

STEEL LOCKING CAP ........... K CEMENT SLURRY SEAL .......... C BENTONITE PELLETS ........... B BACKFILLED TUFF CUTTINGS .... T MEDIUM GRAIN SILICA SAND .... S PVC CASING 2 in ID .......... V FACTORY SLOTTED 0.010 in .... F 
PVC END CAP • • • • • • • • • • • • • • • • • P 
CAVED IN .................... X -----------------------------
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BOREHOLE 
GEOLOGIST 
DATE DRILLED: 
LOCATION 
COORDINATES : 

DRILLING LOG 

P-6 
Brown & Purtymun 
July 2 8 , 19 8 7 
Canon de Valle 
X=475467, Y=l764514 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MA~IAL: 
MAP SYSTEM 

See Appendix D (in HSE-8, 1988) for detailed log. 

7352 
10 feet 
6.875 in 
2 in Teflon 
NM State 

GROUND-WATER MONITORING WELL COMPLETION SUMMARY 
LOCKING STEEL CAP IN CEMENT->KCEI 1<---- TOPSOIL COVER CEMENT 0-1 & PELLETS 1-2 FT ->BEl I 

SFI=I 5 FT THREADED TEFLON SCREEN ->SFI=I<---- UNIT 3b CONTACT AT 4 FT 0.01 in FACTORY SLOTTED SFI=I 
SFI=I TEFLON END CAP AT 7 FT ------>SFIPI 

lXI 
lXI TOTAL DEPTH AT 10 FT --------> lXI 

DIAGRAM NOT TO SCALE 

STEEL LOCKING CAP ........... K 
CEMENT SLURRY SEAL .......... C 
BENTONITE PELLETS ........... B 
BACKFILLED TUFF CUTTINGS .... T 
MEDIUM GRAIN SILICA SAND .... S 
THREADED TEFLON CASING ...... E 
FACTORY SLOTTED 0.010 in .... F 
TEFLON END CAP PLUG ......... P 
CAVED IN .................... X 

39 



BOREHOLE 
GEOLOGIST 
DATE DRILLED: 
LOCATION 
COORDINATES : 

DRILLING LOG 

P-7 
Brown & Purtymun 
July 29, 1987 
Canon de Valle 
X=475381, Y=l764491 

ELEVATION 
TOTAL .DEPTH 
DIAMI!:TER 
CASING MATERIAL: 
MAP SYSTEM 

See Appendix D (in HSE-8, 1988) for detailed log. 

7356 
35 feet 
6.875 in 
2 in PVC 
NM State 

GROUND-MATER MONITORING WELL COMPLETION SUMMARY 

LOCKING STEEL CAP IN CEMENT->KCVI <---- TOPSOIL COVER 
CVI <---- UNIT 3b CONTACT AT 2 FT 
CVI 
CVI 
CVI 
CVI 

BOTTOM OF CEMENT AT 13 FT --->CVI 
BVI 

BOTTOM OF BENTONITE AT 15 FT->BVI 
SF I= 
SF I= 
SF I= 
SF I= 

20 FT FACTORY SLOTTED SCREEN->SFI= 
0.010 in SLOTTED PVC SFI= 

~ SFI= 
SF I= 
SF I= 
SF I= 

TOTAL DEPTH AT 35 FT -------->SFIP 

DIAGRAM NOT TO SCALE 

STEEL LOCKING CAP ........... K 
CEMENT SLURRY SEAL .......... C 
BENTONITE PELLETS ........... B 
BACKFILLED TUFF CUTTINGS ..•. T 
MEDIUM GRAIN SILICA SAND .•.. S 
PVC CASING 2 in ID ....••••.. V 
FACTORY SLOTTED 0.010 in •... F 
PVC E'ND C.AP • • • • • • • • • • • • • • • • • P 
CA'VED IN ••••••••••••••••••• • X 
-----------------------------
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BOREHOLE 
GEOLOGIST 
DATE DRILLED : 
LOCATION 
COORDINATES : 

DRILLING LOG 

P-8 
Brown & Purtyrnun 
July 28, 1987 
Canon de Valle 
X=475257, Y=1764405 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MATERIAL: 
MAP SYSTEM 

See Appendix D (in HSE-8, 1988) for detailed log. 

7370 
10 feet 
6.875 in 
2 in Teflon 
NM State 

GROUND-WATER MONITORING WELL COMPLETION SUMMARY 

LOCKING STEEL CAP IN CEMENT->KCEI 1<---- TOPSOIL COVER 
CEMENT 0-1 & PELLETS 1-2 FT ->BEl I 

SFI=I<---- UNIT 3b CONTACT AT 3 FT 5 FT THREADED TEFLON SCREEN ->SFI=I 
0.01 in FACTORY SLOTTED SFI=I 

SFI=I 
TEFLON END CAP AT 7 FT ------>SFIPI 

lXI 
lXI 

TOTAL DEPTH AT 10 FT --------> lXI 

DIAGRAM NOT TO SCALE 

STEEL LOCKING CAP ........... K 
CEMENT SLURRY SEAL .......... C 
BENTONITE PELLETS ........... B 
BACKFILLED TUFF CUTTINGS .... T 
MEDIUM GRAIN SILICA SAND .... S 
THREADED TEFLON CASING •..... E 
FACTORY SLOTTED 0.010 in .... F 
TEFLON END CAP PLUG ......... P 
CAVED IN .................... X 
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BOREHOLE 
GEOLOGIST 
DATE DRILLED: 
LOCATION 
COORDINATES : 

DRILLING LOG 

P-9 
Brown & Purtymun 
July 29, 1987 
Canon de Valle 
X=475183, Y=1764381 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MATElUAL: 
MAP SYSTEM 

See Appendix D (in HSE-8, 1988) for detailed log. 

7376 
35 feet 
6.875 in 
2 in PVC 
NM State 

GROUND-WATER MONITORING WELL COMPLETION SUMMARY 

LOCKING STEEL CAP IN CEMENT->KCVI 1<---- TOPSOIL COVER 
CVI 1<---- UNIT 3c CONTACT AT 3 FT 
CVI I 
CVI I 
CVI 
CVI 

BOTTOM OF CEMENT AT 13 FT --->CVI 
BVI 

BOTTOM OF BENTONITE AT 15 FT->BVI <---- UNIT 3b CONTACT AT 15 FT 
SF I= 
SF I= 
SF I= 
SF I= 

20 FT FACTORY SLOTTED SCREEN->SFI= 
0.010 in SLOTTED PVC SFI= 

SF I= 
SF I= 
SF I= 
SF I= 

TOTAL DEPTH AT 35 FT -------->SFIP 

DIAGRAM NOT TO SCALE 

STEEL LOCKING CAP ........... K 
CEMENT SLURRY SEAL.~········C 
BENTONITE PELLETS ........... B 
BACKFILLED TUFF CUTTINGS .... T 
MEDIUM GRAIN SILICA SAND .... S 
PVC CASING 2 in ID .......... V 
FACTORY SLOTTED 0.010 in .... F 
PVC END CAP . . . . . . . . . . . . . . . . . P 
CAVED IN •••••••••••••••••••• X 

42 



BOREHOLE 
GEOLOGIST 
DATE DRILLED: 
LOCATION 
COORDINATES : 

DRILLING LOG 

P-10 
Brown & Purtymun 
July 30, 1987 
E of Landfill 
X=475814, Y=1764473 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MATERIAL: 
MAP SYSTEM 

7411 
150 feet 
6.875 in 
Abandoned 
NM State 

See Appendix D (in HSE-8, 1988) for detailed log. 

EXPLORATION BOREHOLE LOG SUMMARY 

TIXI<---- SANDY LOAM TOP SOIL 
TIXI<---- UNIT 3c CONTACT AT 3 FT 
TIXI 
TIXI 
TIXI 
TIXI 
TIXI 
TIXI 
TIXI 
TIXI 
TIXI<---- UNIT 3b CONTACT AT 50 FT 
TIXI 
TIXI 
TIX 
TIX 
TIX 
TIX 
TIX 
TIX 
TIX 
TIX 
TIX 
TIX 
TIX 
TIX <---- UNIT 3a CONTACT AT 120 FT 
TIX 
TIX 
TIX 
TIX 
TIX 

TOTAL DEPTH AT 150 FT -------->TIX <---- UNIT 2 CONTACT AT 150 FT 

DIAGRAM NOT TO SCALE 

BENTONITE PELLET SEAL •...... B 
BACKFILLED TUFF CUTTINGS .... T 
CAVED IN .................... X 
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BOREHOLE 
GEOLOGIST 
DATE DRILLED: 
LOCATION 
COORDINATES : 

DRILLING LOG 

P-11 
Brown & Purtyrnun 
August 27, 1987 
W of TA-16 Pond 
X=475991, Y=l763584 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MATERIAL: 
MAP SYSTEM 

7409 
70 feet 
6.875 in 
Abandoned 
NM State 

See Appendix D (in HSE-8, 1988) for detailed log. 

EXPLORATION BOREHOLE LOG SUMMARY 

TIXI<---- SANDY LOAM TOP SOIL 
TIXI<---- UNIT 3c CONTACT AT 2 FT 
TIXI 
T XI 
T XI 
T XI 
T XI 
T XI 
T XI 
T XI 
T XI<---- UNIT 3b CONTACT AT 50 FT 
T XI 
T XI 
T XI 

TOTAL DEPTH AT 70 FT --------->T XI 

DIAGRAM NOT TO SCALE 

BENTONITE PELLET SEAL ....... B 
BACKFILLED TUFF CUTTINGS .... T 
CAVED IN .................... X 
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BOREHOLE 
GEOLOGIST 
DATE DRILLED: 
LOr"'\TION 
COVRDINATES : 

DRILLING LOG 
-

P-12 
Brown & Purtymun 
August 21, 1987 
NW of TA-16 Pond 
X=476664, Y=1764036 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MATERIAL: 
MAP SYSTEM 

7448 
200 feet 
6.875 in 
Aluminum 
NM State 

See Appendix D (in HSE-8, 1988) for detailed log. 

NEUTRON ACCESS WELL COMPLETION SOM!GRY 

ONE FT CEMENT SEAL AND CAP -->CAl 1<---- TOPSOIL COVER 
ANNULUS FILLED WITH TUFF ---->TAl 1<---- UNIT 3d CONTACT AT 3 FT 

TAl I 
TAl I 
TA I 
TA I 
TA 1<---- UNIT 3c CONTACT AT 50 FT 
TA I 
TA I 
TA I 
TA I 
TA I 
TA I 
TA I 
TA I 
TA 1<---- UNIT 3b CONTACT AT 102 FT 
TA I 
TA I 
TA I 
TA I 
TA I 
TA I 
TA I 
TA I 
TA I 

CASING PLUG AT 171 FT ------->TA PI 
T XI<---- UNIT 3a CONTACT AT 173FT 
T XI 
T XI 
T XI<---- UNIT 2 CONTACT AT 195 FT 

TOTAL DEPTH AT 200 FT -------> T XI 

DIAGRAM NOT TO SCALE 

CEMENT SLURRY SEAL .•........ C 
BACKFILLED TUFF CUTTINGS .... T 
MEDIUM GRAIN SILICA SAND .... S 
ALUMINUM CASING, 2 in ID •... A 
WELDED END CAP PLUG ......... P 
CAVED IN .................... X 
-----------------------------
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BOREHOLE 
GEOLOGIST 
DATE DRILLED: 
LOCATION 
COORDINATES : 

DRILLING LOG 

P-13 
Brown & Purtymun 
October 3, 1987 
S of Landfill 
X=475720, Y=1764264 

ELEVATION 7445 
TOTAL DEPTH 103 feet 
D~TER 6.875 in 
CASING MATERIAL: Aluminum 
MAP SYSTEM NM State 

See Appendix D (in HSE-8, 1988) for detailed log. 

NEUTRON ACCESS WELL COMPLETION SUMMARY 

ONE FT CEMENT SEAL AND CAP -->CAl <---- TOPSOIL COVER 
ANNULUS FILLED WITH TUFF ---->TAl <---- UNIT 3d CONTACT AT 0 FT 

TAl 
TAl 
TAl 
TAl 
TAl 
TAl <---- UNIT 3c CONTACT AT 38 FT 
TAl 
TAl 
TAl 
TAl 
TAl 
TAl 
TAl 
TAl 
TAl 1<---- UNIT 3b CONTACT AT 84 FT 
TAl I 

CASING PLUG AT 92 FT -------->TAIPI 
TIXI 
TIXI 

TOTAL DEPTH AT 103 FT -------> TIXI 

DIAGRAM NOT TO SCALE 

CEMENT SLURRY SEAL .......... C 
BACKFILLED TUFF CUTTINGS .... T 
MEDIUM GRAIN SILICA SAND .... S 
ALUMINUM CASING, 2 in ID .... A 
WELDED END CAP PLUG .....•... P 
CAVED IN •••••••••••••••••••• X 
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BOREHOLE 
GEOLOGIST 
DATE DRILLED: 
LOCATION 
COORDINATES : 

DRILLING LOG 

P-14 
Brown & Purtyrnun 
August 28, 1987 
W of Landfill 
X=475365, Y=l764251 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MATERIAL: 
MAP SYSTEM 

See Appendix D (in HSE-8, 1988) for detailed log. 

NEU'l'RON ACCESS WELL COMPLETION S'CJMMARY 

7437 
85 feet 
6.875 in 
Aluminum 
NM State 

ONE FT CEMENT SEAL AND CAP -->CAl 
ANNULUS FILLED WITH TUFF ---->TAl 

TAl 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 

1<---- TOPSOIL COVER 
1<---- UNIT 3d CONTACT AT 4 FT 
I 
I 
I 

<---- UNIT 3c CONTACT AT 30 FT 

TA <---- UNIT 3b CONTACT AT 75 FT CASING PLUG AT 79 FT -------->TA P 
T X 

TOTAL DEPTH AT 85 FT --------> T X 

DIAGRAM NOT TO SCALE 

CEMENT SLURRY SEAL .......... C 
BACKFILLED TUFF CUTTINGS .... T 
MEDIUM GRAIN SILICA SAND .... S 
ALUMINUM CASING, 2 in ID .•.. A 
WELDED END CAP PLUG ......... P 
CAVED IN •••..•.•••••••••••• • X 
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BOREHOLB 
GEOLOGIST 
DA'l'B DRILLED: 
LOCATION 
COORDINATES : 

DRILLING LOG 

P-fs 
Brown & Purtymun 
August 27, 1987 
W of TA-16 Pond 
X=475803, Y=1763520 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MATERIAL: 
MAP SYSTEM 

7413 
70 feet 
6.875 in 
Abandoned 
NM State 

See Appendix D (in HSE-8, 1988) for detailed log. 

EXPLORATION BOREHOLE LOG SUMMARY 

TIXI<---- SANDY LOAM TOP SOIL TIXI<---- UNIT 3c CONTACT AT 4 FT TIXI 
TIXI 
TIXI 
TIXI 
TIXI 
TIXI 
TIXI 
TIXI 
TIXI 
TIXI<---- UNIT 3b CONTACT AT 55 FT TIXI 
TIXI TOTAL DEPTH AT 70 FT --------->TIXI 

DIAGRAM NOT TO SCALE 

BENTONITE PELLET SEAL ....... B BACKFILLED TUFF CUTTINGS .... T CA'VED IN .................... X 
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BOREHOLE 
GEOLOGIST 
DATE DRILLED: 
LOCATION 
COORDINATES : 

DRILLING LOG 

P-16 
Brown & Purtymun 
September 4, 1987 
S of Landfill 
X=475550, Y=l764200 

ELEVATION 
TOTAL DEPTH 
DIAMETER 
CASING MATERIAL: 
MAP SYSTEM 

See Appendix D (in HSE-8, 1988) for detailed log. 

NEUTRON ACCESS WELL COMPLETION SUMMARY 

1<---- TOPSOIL COVER 
I 

7452 
105 feet 
6.875 in 
Aluminum 
NM State 

ONE FT CEMENT SEAL AND CAP -->CA ANNULUS FILLED WITH TUFF ---->TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 

1<---- UNIT 3d CONTACT AT 7 FT 

CASING PLUG AT 88 FT -------->TAIP 
TIX 
TIX TOTAL DEPTH AT 105 FT -------> TIX 

I 
I 
I 
I 
I 
1<---- UNIT 3c CONTACT AT 42 FT 

<---- UNIT 3b CONTACT AT 87 FT 

DIAGRAM NOT TO SCALE 

CEMENT SLURRY SEAL .......... C BACKFILLED TUFF CUTTINGS .... T MEDIUM GRAIN SILICA SAND .... S ALUMINUM CASING, 2 in ID .... A WELDED END CAP PLUG ..•...... P CAVED IN ...........•........ X 
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VII. APPENDICES 

Appendix B. Chemical Data from Soil Core Samples 

TABLE B-1. EP Toxic Barium Concentrations in mg/1. 

DEPTH 
!f:t} 
1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

BOREHOLE NUMBER 
B-4 B-~ 

686.5 
< 5.0 

4169.7 

< 5.0 
11300.0 

===> 
L-17 

2486.4 
13206.9 

16803.3 

3014.8 
2048.5 

L-1e 
18114.4 

12.3 
11.0 

7.5 

< 5.0 
< 5.0 

L-1~ 
< 5.0 
< 5.0 

< 5.0 

< 5.0 

L-2Q 

< 5.0 

< 5.0 

< 5.0 ................................................................... 11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

1839.5 

229.3 
23.4 
20.7 
14.8 

< 5.0 

< 5.0 

< 5.0 
6.5 

< 5.0 < 5.0 
17.8 < 5.0 

9.0 < 5.0 

8.8 < 5.0 

< 5.0 < 5.0 

< 5.0 ................................................................... 21 
22 
23 
24 
25 

< 5.0 

< 5.0 ................................................................... 26 
27 
28 
29 
30 
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< 5.0 

< 5.0 
< 5.0 



,,, 
Appendix B. Chemical Data from Soil Core Samples 

TABLE B-2. Nitrate Concentrations in mg/1. 

DEPTH BOREHOLE NUMBER ===> 
(ft} B-4 B-~ L-17 L-le L-l.~ L-20 1 0.3 0.7 0.5 0.7 2 < 0.2 6.0 < 0.3 < 0.2 3 0.5 0.3 4 2.6 0.8 5 

< 0.2 
6 < 0.2 0.8 7 1.2 
8 < 0.2 < 0.2 9 < 0.7 < 0.2 10 2.2 < 0.3 < 0.2 ................................................................... 11 2.6 < 0.2 12 0.4 1.0 

13 < 0.2 < 0.2 14 0.4 0.4 < 0.2 15 0.3 < 0.2 ................................................................... 16 < 0.2 0.9 1.8 17 < 0.2 
18 0.3 < 0.2 0.2 19 0.25 
20 

< 0.2 ................................................................... 21 
22 
23 
24 
25 

< 0.2 

< 0.3 ................................................................... 26 
27 
28 
29 

'30 

51 

< 0.2 

< 0.2 
< 0.2 



Appendix B. Chemical Data f=om Soil Core Samples 

TABLE B-3. Average residual high explcsives content, expressed as 
soluble acetonitrile (wt %) 

DEPTH BOREHOLE NUMBER ===> 
( f~ l B-2 B-4 B-~ L-17 L-1e L-1~ L-2Q 
1 0.27 
2 0.12 0.98 
3 1. 46 0.07 
4 0.78 0.06 
5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................... . 
6 
7 
8 
9 

10 

0.20 

0.77 
0.56 

0.09 0.12 

................................................................... 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 ................................................................... 
21 
22 
23 
24 
25 
................................................................... 
26 
27 
28 
29 
30 

52 



Appendix B. Chemical Data from Soil Core Samples 
'\, TABLE B-4. Residual high explosives content. 

BOREHOLE DEPTH ACETONITRILE* HMX RDX TNT DNT NUMBER (ft} (§Ql)JQl~ ~ ~) !:212m} (!212m) (!212m l ( :;2:;2ffi l B-2 2 0.11 0 0 0 0 B-2 2 0.12 0 0 0 0 
B-4 3 1.68 730 343 7869 0 B-4 3 1.24 1010 292 7115 0 B-4 7 0.21 585 13 26 0 B-4 7 0.18 370 4 12 0 
L-17 1 0.27 1201 32 0 0 L-17 1 0.27 1301 139 1 0 L-17 2 0.95 2551 2206 0 0 L-17 2 1.00 2582 2138 0 0 L-17 4 0.77 821 4133 594 0 L-17 4 0.78 1099 4132 557 0 L-17 9 0.70 164 1195 211 0 L-17 9 0.83 146 983 406 0 L-17 10 0.58 220 2639 1497 0 L-17 10 0.53 270 2655 1275 0 

L-18 3 0.06 14 3 17 0 L-18 3 0.08 0 0 54 0 L-18 4 0.08 22 2 4 0 L-18 4 0.04 22 1 0 0 L-18 6 0.10 0 2 0 0 L-18 6 0.07 5 0 7 0 
L-20 6 0.18 21 50 27 0 L-20 6 0.05 0 0 0 0 

*Total high explosives extracted with acetonitrile 
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VII. APPENDICES 

Appendix c. Pressure-Vacuum Lysimeter Wa-:er Samples 1 
Sample Sample Volume Barium Nitrate Numb~r Oat~ R~~QV~r~g ~Qn~~n!;,rg!;,i~:: ~Qn~~ntratiQn L-18S 11-23-88 10 ml 37.8 mg/1 3. 4 

2
mg/l L-180 3 11-23-88 < 1 ml NA2 

NA 
L-18s 3 11-29-88 10 ml 18.5 mg/1 1.2 mg/1 
L-17S 3-17-89 2 ml 1.1 mg/1 5.5 mg/1 L-18S 3-17-89 10 ml 1.1 mg/1 0.735 mg/1 L-19 3-17-89 25 ml 3.0 mg/1 0.44 mg/1 
L-17S 3-28-89 < 1 ml NA2 

NA2 L-18S 3-28-89 2 m1 1.1 mg/1 2.37 mg/1 L-19 3-28-89 10 ml 2.0 mg/1 0.21 mg/1 
L-17S 6-02-89 < 1 ml NA2 

NA2 L-18S 6-02-89 < 1 m1 NA2 
NA2 L-19 6-02-89 < 1 m1 NA2 
NA2 

L-l7S 8-11-89 trace NA2 
NA2 L-18S 8-11-89 < 1 ml NA2 
NA2 L-19 8-11-89 trace NA2 
NA2 

1 = All other lysimeters failed to yield water on the sample dates indicated above. Samples were collected after one week of SO cb vacuum pressure was applied. 
2 = Not Analyzed; insufficient water volume 
3 = S represents the shallow lysimeter in a duel completion borehole, while 0 means the deep lysimeter in the same borehole. 
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VII. APPENDICES 

Appendix D. Canon de Valle Stream Survey Samples 

TABLE D-1. Barium and Nitrate Concentrations in Water Samples. 

STATION 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

See location map for station numbers. 

STATION DESCRIPTION BARitTM Cmg/1)~ 
Channel at Hiway-4....... dry 
Channel below old pond ... 35.8 
Channel above Bldg-260... 9.9 
Bldg-260 NPDES outfall... 4.4 
Tributary above outfall.. dry 
Tributary below outfall.. 6.4 
Tributary below outfall .. 38.1 
Tributary below outfall .. 39.9 
Channel below outfall .... 10.0 
Channel below outfall .... 12.4 
Channel below outfall.... 9.1 
Channel below outfall.... 8.7 
Channel above landfill... 9.5 
Channel below landfill... 9.5 

NITRATE Crng/1)2 
dry 

< 0. 
0.8 
0.8 
dry 
7.7 

< 0.2 
2.5 
0.8 
0.7 
0.8 
0.6 
0.63 

NA 

TABLE D-2. Barium and Nitrate Concentrations in Sediment Samples. 

STATION 
1 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

= EP 

See location map for station numbers. 

STATION DESCRIPTION BARIUM Cmg/l)l 
Channel at Hiway-4 ....... < 5.0 
Channel below old pond ... < 5.0 
Channel above Bldg-260... 5.6 
Bldg-260 NPDES outfall ... < 5.0 
Tributary above outfall .. < 5.0 
Tributary below outfall.. 6.4 
Tributary below outfall .. 33.5 
Tributary below outfall .. 51.2 
Channel below outfall .... < 5.0 
Channel below outfall .... < 5.0 
Channel below outfall .... < 5.0 
Channel below outfall .... < 5.0 
Channel above landfill ... < 5.0 
Channel below landfill ... < 5.0 

toxicity test procedure. 

2 = Total inorganic nitrates. 

3 = Not Analyzed. 

55 

NITRATE Cmg/1) 2 

< 0.2 
< 0.3 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 

0.3 
< 0.2 
< 0.2 
< 0.2 
< 0.2 

0.43 
NA 



"'~ Figure D-1. Location map for Canon de Valle stream samples. 
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VI I . APPENDICES 

Appendix E. Calibration Curves for the Neutron Moisture Probe 
Calibration curves for the CPN Model 503-DR Hydroprobe, serial number H36076933, are shown in the attached figure. 
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VI I . APPEND I CBS 

Appendix F. Neutron Moisture Readings 

Plots of volumetric moisture content versus depth below ground surface are attached. These data are from neutron access wells numbered P-0, P-12, P-13, P-14, P-16, P-17, P-18, P-19 , and P-20. These curves were originally collected in neutron counts, and were converted to volumetric moisture contents using the CPN calibration curve shown in Figs. E-1 and E-2. This calibration curve equation is given by: 

Volumetric Moisture (%) = A * (Counts/Standard Count) + B (F. 1) 

where A= 19.2599 and B = -0.5794. Tabulated data were recorded on a monthly basis from March through September 1989, and are also attached for future reference purposes. 
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APPENDIX E 

Material Disposal Area P Closure Plan 
Revision 0, February 1995 

HISTORICAL RECORDS ASSOCIATED WITH TA-16 
AND MATERIAL DISPOSAL AREA P 



Archival Material Concerning Area P Landfill and the 
Burning Ground 

T;-.e r"oilmving matenal in our reference collection concern operatwns 
Jt ~::e T.-\-16 Burning Ground and the Area P landfill. These are 
pronded roughly in chronological order: 

'Date I Author Subject/Relevance to Area P 
I 

ll/lS/53 I \Vilder Discusses HE waste burning 
operations at Burning Ground. 

4/18;54 ·Burch Shows that materials other than 
HE were disposed at Burning 
Ground 

9/16;56(?) G~IX Division Describes SOP for HE burning at 
TA-16. Shows that residu~are 
dumped at Area P. 

1L23/59 Ballance Shows that large items ~i.e trucks 
involved in Burning Ground 
accident) were deposited in Area 
P. 

8/29;60 Ballance Shows that filter baskets were 
flashed and disposed of in Area 
P. Also shows that some 
"unburnable and 
uncontaminated" material were 
deposited. unflashed in Area P. 

9; L 65 Eng-3 Shows that detonatots were 
burned at Area P and that 
metallic material found at old S-

. site was disposed of in Area P. 
9 1 30;65 \Villiams I See 9/ l/65 entrv. 
4/13166 Courtright Shows that non-combustibles 

from old buildings were disposed 
of in Area P. HE contaminated 
material went to Mesita del Buey 
(TA-54 ). 

- ' 7 66 
)/ -· \York order I See 4/13/66 

8-1 



Sil9i7Q 

6;28/71 

1970's 

-l-;25/83 

I \ 1acDougall. 

Salgado 

Panowski and 
Salgado 

no author 

'vVarren 

Barr 

1 Slide 2_0" states .that 1325 truci< ; 
loads or noncomousnble mater:J.ll 
from the demolished buildings 
went to the 'regular controlled 
disposal area' (Area PL Attached 
photo \L;SL 665553) shows 
material being dumped into Area 
P landfill. 
Estimates HE burned at 1900 
lbs/week. -1 

Estimates 49,400 lbsjHE and 
3,284 gallons of solvents were 
disposed of at T A-16 during 6 
month period 
Confirms (roughly) waste 

· volumes in 6/1/71 memo. 
Further describes Burning 
Ground wastes as containing 
49.500 lbs HE. 3000 lbs barium 
nitrate, 3000 lbs HE 
contaminated solvents, 54 lbs 
depleted uranium. and 165 lbs 
kerosene over 6 months. ~1emo 
notes that uranium burns are 
monitored and the residues go to 
Ylesita del Buey (TA-54). ~1emo 
notes that 143.000 lbs of normal 
trash and 7,500 lbs of 
contaminated trash were burned 
during this period. 
Viewgraph shows that 100.600 
lbs of HE and 29.600 lbs of 
contaminated material were 
burned at L~SL in 197 5 (??). 

Further information on HE and 
HE-contaminated material 
burning at S-Site. 
A site-worker provides a 
perspective on the history of the 
burning ground. 
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OFFICE MEMORANDUM 

~. :.. 3Mokl DATE: ~ovemcer 16, i953 

suBJEcT. ?.P.ocw.::u: Fm :-az o?::P..Ar::~ or :-:~ s-siTE 3URN!.'iG GROUNDs 

'!'t'..e pickup of scrap ma teria.l starts at. approx:im.a t.ely lJOO. :'he opera

tion i.s l"..Orcall,y under tha supervision o! R. L. Converse. In hi.s absence, 

Aaol!o Arellano or a ciesignate1i alternate ls in charge. 1'he alternate is 

familiar w:i. th a.U phaaes of the operation. '!'here are five laborers a.asig:ned 

to the scrap collecting crew. 

The truck u.seci is a bigb-Ooay stake type truck. 'l'h1s trucx is equ1ppeci 

nth a hyo.raulic ll!t tail ~at.e to fa.cilltat.e the iJazlCJ.i.Og of the waa~ u-

terial. The ma~&l on the truck is carrieci 1n QI can.. On cert&in inst..ancea 

where this is impractical, it is covered witn a tarpaulin. 

The material is picked up in the old explosive area !rom points outside 

of tile buildi.ng. :n the new area, scrap is haJJi :i.nsid.s t.'le bu:i.la.i.ng untU 

the scrap crew collect..s it. 

T~ere an three burnine pits aYa:U..ble tor uae. Th.eae azoe rotated. so 

t.~t no pit ~s ~sci two dqa in succ ... ioA. 'l'ba plac•ent. o£ the scrap 1n 

tha burn pit. 11 &ltemat.a so that c.o two buru 1D tne sa. pit occur in 

the 18M locat1CID iD succ•aion. 

In the bU1"D1Z::C grouna., the scr.p material is spnaci out one lqer th.l.ck. 

It 1a not practical to bre&lc up big pieces, theretore, all piecu an bumeci 

w1 thout azrr treatMDt at tbe bU1'12lJlC grcunaa. Two thc\JSADii powm 1.1 con

sid.ared a norul qumtity. ~atarial pickeli up trom Q4-2 or other non GMX-3 

sources to be burned is burneci inQepeDiiently o£ OKX-J scra:p, unless Converse 

is sure tr.e c::.at.eri&l. is such as to present no greater nu&r'li than the C3a-3 

::rod.uct. 



::::::A.:. :.;:: =~·--: ----
\&. :. 3rcog - 2 - ~ov~r '3 · :c:~ - , --~) 

At t:.e tJ.:W t.'".e burnl=.g t.USs pl.a.ce, t..":a l.a.cor crew leaves tAe -.rea. ..-:a. 

t.:.e1.r big tr'.lck. }iatenal i.s find by Co:IVerae or n1a al. tern•te. He :..s 

a.cco~ed at all times by a .second pe~on. !he n.ri.:lg is accom;:li.sne<l ':; 

:eana a! an electric squib. It fires into a hana.iul o! excelsior wnic:l :::. 

turn ll6ht.s .some wax paper in which there ia a chunk a! Composition s. r:-..e 

exct!l.sior 1a nt '191 th a few dropa o£ ga.solina or kerosene near tile squib ~ 

make it 16nite euier. The squib is !!.red by mea.M o! a bla.sti.ng ClaChi."le 

locatea. in the shelter. 

ilhen the lailor ern leaves tlle area ju.st be!ore !ir_ng, they close t:-..e 

railroad gate near tba weat enci o£ Building l..UO. Converse ana h.1s companion 

leave the area after b'Jl'tUng 1.1 completed. Attar approxic.a:tel.y JO ali."lutes, 

t."ley return to the &rea to usura thellli&lelves that bunll.ng 1.3 coc:pleted and 

that no bruab £ires have started. 'Ne do not not.1!1 the Fire Department o! 

the time o£ each burn when it takes place at the uaual time (bet,. en 1100 

and 1500). !n the event that a bum does not come at the u.sual tim.e, the 

Fire Department is noti!ieci. 

Norma.U;r there is onl:r one burn per dq. Occasionally' more mat.ri&l 

neea.s to be burneci tau can be picked up in the attezonoon run. In tl'li.s 

cue, tllare ia a pickv.p in w morning. It i~ spree out !or burning at 

the bunu.nc IZ'OlDilll. the !ezx:e gate ia lock8ci and. ~ material is burned 

at the scheciuleci t1M. 

At carta'in tiJDM at the year, becau.se o! hiib WiDeLl or other climatic 

cond.itioaa, it u conaiclered dangerous to buzu the utc'ial. In th1s eue, 

tha scrap is stored avemight. ill a repository type bu1lci1ng azxi burneci the 

next dq. 

CFF:::AL !JSE CML! --------
-'R-4 



.:.?f:::A1 ::3:: =~rr.:: --
- 3 -

'!':.. 1lud.ge !Uter bukat.a are p1clced 'JP at our nd build..Ulg at a fre

quency detenz1.Ud. br the processea at tr.a bu1ldi%lg. These art t&Un to u::.e 

b~ wuil build.ing anc1 wuhed. Slwi.ge trem the old procNs bu.1JJ:i1ng where 

!!.l tu b ukets are not available 1.s dipped !rom the sump and. earned to tr..e 

The !Uter bukata are wuhed ua1ng a nter hose, wh1ch wuhea tha 

slucige d011D inclined trougha and dischargu it into sami bed !1ltars. ~lor-

!Ully, tbe !ilter bed accomociat.e the slw16e from ona dq1 s operat1C1l. ·He 

have t..~M !ilter bacia ao that ea.cll bed is used every tn1rci day, nth a day 

o! drJ'1.ni between the time the beQ is !1llec1 and burneci. 

~is eat.imateci Ul&t 400 poucda o! dzty uplo.t1vea are bumee at these 

~ eacn dq. The becla are ignitec:i u.s11li a trm dmilar to that u.seci rtt.."l 

the solid scrap. 

Dur1llg the tiM the burniJli takes place, the rt:Uroad. crossing gate 

acre sa the road .from the sand. bed. !11 ten is closed. The r&1lro&d. crossing 

gate en the ma1n road to the area 11 not closed. nus means that normal 

operations in tbl bag nan b~ing and b1.lZ'%ling grounea continue at tb.a e ame 

time u tM operationa at the sana bed !Utera. 

A!tC' eacn burninl on the !'Uten, the bUI'Z*i material 11 r&Dci to one 

S'iQe mi cltipCC.t.ecl in the GI C&DI. Fruh san4 1a ad.d.eci to brine the Dec1 

back to tAe oniinal depth and. r&Dd. a11100tb. The burneci utert&l 1n the GI 

Ct.DII 11 tzoaz.part.i to tba scrap BE b1l%'%1inC pit am rebuz'Did. at a later datA. 

Ell/ph 
CCI R ••• Drake 

R07 Reider 
R. L. !hnp 
F. A. Hauser 
R.. L. Converse 
~·~-~ ~-~~~": 10'~18 

" c1er 

.J3-5 
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.1ftEB.OfilCE BOOTING ',_,-·.;v ~'-'..: 
I 

~ALAMOS SCIENTIFIC ~d.ATORY 

~~~~ q/1 ~r ~J: NJ.k ~~~ ~p j 

??.C~ 1 iiiiiui§!•~e::_ _______ DATE 9 •' 

Date 

1. ~-~. 

2. S" 

3. 
,. 

4. 

5. 

6. 

7. 

8. 
7 

9. ---------------------------~----~------------~ 

10. 

--...i..i.Tm,..mweciiate Action 

__ Comment 

( 

__ See Me 

· ~ For Approval 

__ __.For Y~ Information 
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• T. A!~A..O:Z ?:.CCEOU'RES ?OR m!.CSI"l3 EUR.\fi: !li _/"" 

~ :Ji•lision, .:.. i:. 3. ,:: 1 ~ 
) '? /Ill ••5 ._., k./of'1' '7 .. 

,,, p ,,I' (,"' d-
~=~?.AZ.; ? 

3crap explosi:es are collec'ted. b7 two met~ wet ana. drj. Dt'j sere:; 

is ;::roa.uced. by bre~e, £.-ray rejects, sawea ·~ ma.cnilliog rejec'ts em~~ea 

boxes, and excess a. E. f~m a melt ~ other operations. ~et serao is' oroa~cea 
~~~&cOining operations (separated. £rom ~aebiciog coolant), ~ashing.donn. fleers 

of inspection, ':':eighing, ::ix:i:lg, :eltinc, caat.i.DY,, aw:l:linin;, :;Jressing a."":c. c:n:r 

operations. ·? = a : • 1 

• ? j f if ] T Q 

1 1 

\ -, 

11'riy--c-~8iuoe 

a· .-lllitiia r 1 id - -· a rc 1 • a /) "' . 
. ,. , I 

In aadi~ion to ~he above croauction scr~p, s~all aoouots o!/V~:us 

eX?losiY!S !':'0:1 labor:.tories are collec~ea. and. bu:::ed. separately. 

une :::an is r~~?onsibl~ :or ~he i:holc oper:.~on and. :::~es c~rtai!l :he 

;-;J.nc.D:::. o~cedure is : ollowea.·. 

.... . 
. · . 

1. Col1egti;;: Dry scrap is plac~ in G. i. cans ~:~Dtea. r~a. ana =~kea 
11:i. ::." in ·e;Qi te) ana. original 7tooa.en ::acid.r.g 'oo:;ces b7 1±e o :=er:r::. ::; 

r:eople • ~ese Cs.:lS are oti.tsid.e the builciing ::lnd. usuali7 on 1'700C.en or 

concrete s~c:.na:J cons'trueteci to oe the si.:.ine n~~ht ~bove ~!1~ ~=ou."lC. ::..s 

:he bea. of ":!le truck used. for hauling. 

3crap size is f~o~ small ?articles to casti~gs ~eighing as =~c~ ~s 

80 pou.na.s -:-:-it!l triicknesses as ~eat as 1.4 inches. 

Su«::l scr'-? :!.:l ::icl:ed. up either d.aily, rree~:.ly, or onli· on S?~c.ia.:. ::=..._ 

d.epelllling on the quanti ties aocruec1. 

2. !tppprtlPi: ~ lt toll stake•beci truck is usec1 to haul the scrap i:l 

cau. the truck hu plJ'WOOCl sic1ebo&l"U nailec1 with 'brass nails to -:::!':e 

inai.cl• et the regular sid.e bo&%"11&. '1:11an i& also a reaovable plr.ood. 

whicn 11 tak• out attar eaci1 run in ord.ar to clea:1 :he 

is equipped 'lf'ith two lSI cc2 tire extin.guishers·, ·::as 

&DCl rnersing I'Jlqar, 3:x;u.oaiY!S .. sigua on fronT. 

botah sicle&. 3\D1)'!rl are equi??eQ ::or oounti~ two ~a 

a tarpaU.in is useu to COYer the scrap as tb.e 

track4..,.. tne-•old. exclua:l.ou area•. 7ihea. oo~ in us'!, tn'! t&r?aull:: 

is rollea ou a spool i.zomlecziatel;r bebiZil the cab. 

:ne pic~ .;.? truclt ~r~c~aes ~he d .... t:uci~ too the burning pi':~ 
~ 1 • ?.dter t~·" ~o- ~ ll 

-:..~.e convoy traV'!-S no .. ~... u. .... ""' ·••r• • 



/ 

• 

• • 
J. Ssqm.a.g; Jr"f SC:'~~ :i.:3 O~ed. in thr~e 11 pitS 11 3'Ur:"Ounaea ":i'J an 

8' £'cot c'Jclcr.e :'er.c~ "?i':..": lockable g:=.':e. The pits are a:::ro.x:i=3.:=.:. ,· 

lCO I 100 feet, rectangular ill sl:lape and. separatecl !'rom e~~ :J~r.e=- ~~ 

a :li..:!--um of :.30 !':et. :'he 'ou:~ng be<ls are coverea wi ':.h severa..i 

i=eaes of saca. !acn ~i~ is equi~ped. with runr~:g wat~r. 

Sera? ~. ~. is spreaa evenly across the bed.. H. ~. is not st.acksa,i~ 

or~er to reauce thickness. nawever, no atteapt is maae to reauce ~e 

t..'lickness or ind.iviaual pieces. Eoxea, .:i. :s. COlltami:lat~ O&::l"!r a.::xl 

rags are all :urned. together. To i~Dite the H. ~., a 11 !'usei1 ~: ~o::

'custible :naterial (sprickl!d with lceros~ne) is h.ia. ana. ac '!l.ectr:.= 

squib attacnea. to a blasting line is laid. in paper at ena away f~= 

H. z. :~e bla3ti:lg l!.:1e is I"Jn to a barricco.e about 140 !'eet :'r~~ 

the near~st ~it. ~l ?~ople in the area are behind tha ba~:ca~~ 

auri~ burning. ~ railroaa gate 1800 ~eet d.o~n the only a;;roacr. 

roaa. ana. beari:Jg the sigll ''Do not ~nter ':+.len ;ate is l01Terea. 11 i.s 

lo1fer~ to prevent people free W3Ild.ering into the area. The area is 

searciled to ::lake cert<J.in c.o unprotected. ;Jeople are in the area. 

·rne 2-abor crew may or t:1ay not leave the area OP.f'ore burning, 'ou-;; :::-.e::e 

a:e always ~~o ~en pr~s~nt at the t~e burnhng takes place. 

::~e sc..uiO is i;r-.it ;d ~7 use of a s~all hana-blasting :tachice. :-·~ 

thousana. ~ouco.s is coosic1ered. a. nor.:al =urn, but as mucll as ?COO ~:u..r:.cs 

of ~. z. has been buroea. in ooe ?it at one time rrithout ic.ciaent. -~e 

t'ire-reac:iies it.3. intensit7 in about six minutes anc1 has -about b~e<1 

out in twenty Clinutes. 

:ace. ;Ji t is used ever-] third. ciq a.z:xl, tilerefore, each 4=it is a.:..lcwea 

to cool a !:!i:li:tm of c.":out 48 ~ours 'o!fore b~ing used. ~ain. !he 

place::ent of scrap in a burn pit is alternated. so tha~ r.o t11o ':.ur:;s 

i:1 successioc. ~ ~ :.;~ •"-a uaa ,lQ"'''"..!~ ... RQ. .the s~e 

~-!~~~= ·~: ~~ ~ . ''~U • 

: :acilines, eq,uipm~tat ana. .f'loors in O?'!ruting builai~s 
a.DCl the wAt ar :l.M. ~{. ~. leav ~s th-e roo:.:s ":Jy scup;')~ rs • 

into 't.Ht.sk"!ts in cone.~ ·t ~ -umps locbt"!d. ou'tsia."! t."le 
e buak8\a are 11._ o£ d:.u:linum cJ.lo1 t'rdev'Ork ana 

,.,.~,..;'4r-... plattt. A riberglAsa (tlbric is attac:nti!Cl insid.e th~ ?late 

"'hich t"iltera out. tb.e sollc1 :i. ::.ill til! solution. The f'iltare<l wa'ter 

leav~s the sumps tb.rougn a arain, runs into sm.:.ll aruaage ai tches _:r:. 

~v~ntual:y ~nto the canyon. 

~oc:~ cl:l builulnqs ao not have baak.,ts in tc.'il sum9s. 

th"'3"' ~lr.-,:"'3 is 3COO~~ out. 

. ~at~rb l i:: 

~ -- - - - • - •' -, .... - - ,; - _...,. ~,_fiPf""i' f"\r1 , .. ,., !'"'\l7:0CC. is }.in~ ·:i.th ..L "" .... - .... -
tl Q. ... - ... 



• 

.. ;...:...-· . .;;· .• '$ .:-: . 
;:.;'$.-~.:'~ t&Ilk coasti"'..lC':ed. of 16-gauge galva.ciztHi iron. A 

:i::_.~~ ·jilT anne wi ton a aal..(-toa cnain :.oist is llcw:rtea. on oz:.e s:i.C.e 

="'· · IJ.· -ror rain~ the baskets i::rto the ti"'lck. ~o gscort is uaea in 

- , d.aliTeri~ we1i scrap to t!le ba.sket·wasoiog builciog at ti:.e 
· :. banl:iDg grcuncia. 

). Waahing and burni~: The baskets are washed by hand usi~ w&r!l 

water !'rem a hoae automa'tio wastd.Dg devices nave never -croven 

sa'tiatactor7}- '!he material flows out o£ t.l:le builai::g imo c::e 

o£ three saDCi-cov!red. filter beds by ~eans of' black iron 1"1" ::-::t:;::s. 

'!'he pits are locate<1 350 f'eet from the basket washing buil.:i.::g =.r.c::. 

.300 teet from each other. The pits are built up o£ brick, co~ai::. 

sneral layers ot sand. a.a1 gravel. Heaticg elem'!..'"lts r"..lil ~:-.::-c·..:€:-. 

the bed. to aid in dljing and. to prevent freezing in the 1'7i:r<;e:-. 

Water draining out the bottom rums into the canycn. 

4bout 400 pcuDiis can be burned. at each pit a!ter the H • .::. ::as 

been allowed. to dry overmte. Wet scrap is llgh.ted. simi.larl7 
to dry scrap. nowever, the area is not cleared. of personnel; 

men are allcwed. to "ork in the wasb.iog buildi~. ?..ailreaa.. t7::e 

gates are lowered. to prevent vehicle access to tt.e S'its. 

-
~ail is scrapea !'rem t.b.a sa.oci, ~iled. in the d.ry scrap pits ana 

reburned. Nn s&tllci is a.:uttHi as aeec1ec1 • 

... 

B-10 
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OFFICE MEMORANDUM 

OAT!:: December 23, 1959 

F"~o,. H. E. SaJ.l&nce 

suaJECT Bt:RNING GROti~D (ACC!DE~T AREA) CLEA."tUP PROCEDURE 

S'Y'!o480L.' GMX-3 

The following procedure is propoaed for cleaning the accident area 

of the Group GMX-3 Burning Ground. 

~~spection and HE Scrap Pickup 

l. The attached sketch, SK-4350 A-1, indicate• the approximate area. 

that will be visually inspected. All HE and suspected HE contaminated 

item• will be picked up !or burning. 

Z. A party of six men equipped with rubber buckets will be used. 

(These men are ::: be experienced in viaual recognition of varioua 

forms of HE.) 

3. Parallel rowa, within the detignated area, will be marked o!! by 

using cord and atake1. The men will be poaitioned approximately 

eight feet apart and walk in parallel linea within the rowa and will 

pick up any HE scrap and suapected HE contaminated items. Each 

of the rows will be thoroughly intpected and a.ll picked up maceral 

depoaited. in Burning Pit TA-1&-387. 

Truck Oispoaal 

l. The large truck will be drag1ed from the pavement to a place within 

five feet O\IUide the fenced area of S\lrmng Pit 387, and burned again 

aa deacribecl below for the panel truck. 

Z. The looae rubber tire• wUl be atackecl in the panel truck. Kindling 

wood (pu.rchaaecl from Cook' 1 L"mber, Eapanola) will be atacked in 

&Del aroWlcl the truck• "'ing approximately one cord for eacn truck. 

Apprommacely five gallon• of kerotene will be po.sred on each pile of 

wood. An ignition train of paper will be placecl on the ground and 

connected to the woocl. The paper will then be soakecl with keroaene; 

a equib will be placecl in the paper and ignited from the barricade. 

TA-1&-395. 



-• • 
M. L. Brooke December l3, l9S9 

A minimum o! Z4 hour• &!ter the !ire haa burned, the truclu will b. 

. uu-pected and then dumped into the canyon behind Bumll~ Pit 387 by-

ua1ng a Zia wrecker. ---

Surnin~ Pit 387 

\\ 

l. All o! the fenced area o! BUl'ning Pit 387 and five feet surrounding 

the fence will be covered with kindling wood. All scrap picked up 

will be piled on the wood. Keroaene will be poured on the wood to 

enhance the burning. The aquib ignition will be performed a• for 

burninl of the truck•. 

Z. A minimum of Z4 hours after the pit haa been bUl'ned, the pit will 

be ina-pected and the reaultin1 aah material will be loaded in a scoop 

loader and dumped over the canyon behind BU1'nin1 Rt 387. 

General Condition• 

1. Durin1 the poUl'inl o! the keroaene on. tba wood and the setting oi the 

aqwb !or ilnition, J. R. Ditto and I will be the only peraonnel in the 

burninl area. nameproof clothinl will be worn. All other observers 

will be behind Barricade 395 (maximumS; minimum 1). 

Z. The Fire Department will be notified and aaked to 1tanci by at the 

railroad 1ate entrance to the B.unin1 Ground in caae they are required 

to £i1ht a bru1h fire a!ter the burninl o£ the truclu. I will determme 

i! and when thi1 i 1 nece 1 aary = 

3. The burnin1 of the truck• and the pit will taka place ~t the tame time. 

4. A teet plot of approximately ei1ht feet by ei1ht feet, uain1 kindling 

wooci, will be aat up mel bvneci before the actual bvninl of the pit. 

Tbia wU1 provide inlormaeioD re1arcliDI the .Uectiveneaa of uairig 

1d.lldlllll woocl to accompUah a aatiafaccory cleallin1 job. 

5. We plaa to complete thia entire oparatioD betweeD December t.8 and 

31, 1959, weather permittilll• 

H. E. BaUa11ce 

HEB/pc 

Attachment: SK-4350 A-l 
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OFFICE MEMORANOU,M 

16-000123 

Ra!enncet !'!emorand.U'ft toM. L. Broca !l"Q''S H. s:. Ballance,::. ii'Uder l.tli fl.::. ~urtri~~. 

dated July 13, 1960 

If 

'l"he refermce m•oranama presented commenta anci ot:se:rTat.iol"',., t.b.e sa!et.y 

su:r"'''ey teua had. u a result. ot revieving <llapter 12 and. inspecting the 

d.i"posal operations. Tl"'.:1s MllorazxhDI presents the action taken u a result. 

o! the re-view. 

A. G~· 3 SOP Chapter 12 

Rerlsiona haTe bHn mad.e 1n Chapter 12 SOP's to tue care o! the 

perti:lent cOIIIftents macie 1n the reference mnaoranct.ua. 

An addit1on&l SOP (SOP 12.4.1) has been writtea to coTer dispoaal 

o! HE coutainat.eG lll&terials and. Hi scrap created by wboratory Oro1,lpa 

other than OMI·3· 

3 • ?. e terence !WIItOr&Dii\11' 1 tem a. S6 

I have requ8sted that this RN 1:-e made pennanant. 

C • Re terence lft•oranc:Na, ! tn a • ?8 

I have reque•t.ecl tb&t th.1s R!W b• ll&d.e pemanent. 

D. Referenc• maorlnCillla inspection, it• l.b 

3. 

'I'h11 liiuUCID haa bHn con-ectecl. Tha DUposal S\l;)erYiaor hu ':een 

iDstnetH t.o ~ • •edi&tel-7 1t he t11¥is that aJf1 oft~ buket.a 

are beiDc bancQ.eci other t.baD u apeoitied. in the SOP. Al!o. our n.V 

tUter baakN ~ b•a purcbued and are o•tDc inst&lleci. The olti 

tUt.w buaaa an beiy tl.&ahac:l m:t 4\WII*linto t~ CUQ'OD• -

Raternce .-c:raDI.'llal, izwptction, it.• 1.= 

't'he ltaka haft been x-.pa1reci by ua1ftc Johna-Manrl.lle Oni.seal Caulking 

CampoUDd.. 



Completed Forms "Survey of :::Htuent Streams" 
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C:-o·~... ::i~-D:-3 :'ec~ A:ea 16 -::.,;:,·:... 1.'J3 .. _________ -------..,J ...... -.,. ... J __ ....;.__;;, ___ _ 

Ac = o·~:-: ~ ~:-:; :--.;,.H''!"l ~ e r( s )----------------
---------

( ?i:: o·~: -:-!".~ !"\e~t !or eac~ efnuent !trea.m\ 

E!fluent Treatment: Type: ~one 

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

~3c:harge Point: (!denti!y and show sketch on reverse i.! more than one 

per building) 

Stac:k !.ndustrial 'Sewer 

----------------- -----------
Sanitary Sewer X Storm Sewer --------- ---------------
Trash Container Type: 

~~--------------------------
Other: 

---------------------------------------
::>iap<u&l Method.: Atmospheric Dispersal 'Sewage Plant ---------, --------

Waste Proc:esa Plant ________ ~hemical Ownp _____ _ 

Sewage Lagoon Surface o£ Crounci -------
Contaminated S1.1rial Area Septic: ---- 'rank -----
Community L&nci!ill Other ------------

Vol~.Une o£ E!n~.~ent: Known E.3timated 

------------------- ------------
Contaminants ( aee lilt) 

Detergent ( 2.50 lbslmo) 

Bleach • Pure~ LlJ fl'lJmol · 

Aerosol • OT (lfZ U(lO ~-:l of water 
once a IM~h~ 

•* See beLow 
Momtoruaa. Equi'pmDC OD E!!luent Stream: No 

Eatimateci Oi.ac:D.ar;e 

Awaiting analysis 

II II 

II II 

X Yes -------D•.cno. ____________________________________ ___ 

~emariu There ia DO detectable HE iA the wa•b. water (< 1 ppm) 

-- ...... .!'\... __ ..:,_ B '" ', 1.. U14~ 10 cra.l of water once a. month) • 

'' 'I 

' 
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I I 
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II 
I, 
'I 
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S1.4:vey o! :::!f.uent Streama 

Gro1.4p GMX-3 TechArea. 16 J,.ulc;;.~~g202,?.!"':'1ll4 

----------------- ---~-------
Ac c ounc~:1 g :"lumber(') ________________________________ _ 

~a.t1.1:e oi Z!fl1.1ent Streams: Ga.' X Liqu•d Sod.d C~:i.e: -------- ----- ----
(FiB Ol.4t one !~eet £or each e!fluent atre~:'T" 1 

E!fiuent :" reatment: 7ype: None 

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

Oiacharge Point: (Identify and anow aketc:h on reverse i£ more than one 

per 01.41lding) 

Stack Industrtal'Sewer 

--------------- ----------
Sanitary Sewer Storm Sewer -------- --------------
7 ra.ah Container Type: 

~~--------------------------Other: Exhaust duct 

:Ji1po1&l Method: Atmospheric: Dispersal X "Sewage Plant ---------. --------
~aste ?roc:e11 Pla.nt ______ ~bemical Ownp ____ __ 

Sewage Lagoon Surb.ce o! CroW'1d -----
Contaminated Burial Area Septic Tank ------
Community I..&nci!ill Other ----------

3 

Volwne o! E!fiuent: l<nowft Z.stimateci 500 ft /vr 

----------------
Conumina.nu (see list) 

Brazing alloy(Easy Flo) 

Acetylene 

Eatimateci Oiacb.ar;e 

l lb/yr 
3 

509 ft lyr 

~ MoftitoriDI Eqwpmea& oa. i:!!lucnt Stream: No_..,.x.__Yes _____ __ 

De•cribe. ____________________________________ __ 

Rernark•--~O~n~e~l~b~/~v~r~o~f~a~l~lo~y~l~l~u~s~e~dM.~Q•n~l¥~i~'•rn~·~ll~
'r~·•c~ti~o~n~o~i-t~h~•~----

... ~ ... ; -

I 
'' 

'I 

I 

I 
I 

i 
I' 

' 
1• 

It 

'• I: 
'I 
II 

i I 
II 
I 

It 

'I II 

I 
II 
'' 
I I 
,, 

!I 

'\ 

a.Uov is volatile. The a.celylene il burned tpd me prggu;u g£ cgmhpstlQQ I 

a.re emitted to tb.e a.tmol~here. 

~.at7 
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7ech Area 16 2·.;l:ci~r.::; 202 Room 114 -------
Account~n; :'-lurnoer(s) 

----------------------------------------
:--.=a.ture o£ Z!!1uent Streams: Ga.~ X :..iqu1d ,3-,i.~C::. C :~~ e:: 

--------- -----
I :"i:: out one ! he'!t [or e ac:h effiuent stream) 

Effluent 7 reat.ment: Type: ~one 

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

!:iii charge ?oint: (Identi!y and show eketcb. on reveree i! more than one 

per building) 

Stack Industrial Sewer 

----------------- -----------
Sanitary Sewer Storm Sewer -------- ---------------
Trash Container Type: 

------------------------------Other: Cha.r~in~ Re£ri~eration Un1t 

~i.spo1&l Methocl: Atmospheric: Oispersal X ··Sewage ?lant ----1 

Wa1te ?roce11 Plant _____ ~hemic:al Dump ___ __ 

Sewage Lagoon Surface o£ Cround ------- -------... 

Contaminated Burial Area Septic 7 a.nX -----
CommWtity L&nd.£ill Other 

----------------
Vohu:ne o! E:!fiuent: l<nown Estimated 30 tb/yr 

Contaminant• ( 1ee li•tt 

Freon 

------------------Estimated Oiacb.arge 

.'30 lb/yr 

' MonitoriAl Equipmeat Oil £!!luent Stream: No __ x __ Ye:: __________ _ 

O.~rib•~-----------------------------------

Remarlu This is tae &mount of Freon that must be a.ciciecl to the 

-- --~frtgeration -unit to replace that which ley• and eyapgratce, 

: .. , - _... • A7' ~: ~ 
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Survey o! S~!:uent Streams 

G rou~ G~.iX • 3 Tech Area ___ l_6 ____ Ju~~~~ . .-~; 202 ?.oom 1 H 

Ac c oun:~ns :-.:um'o e r( s )------------------------

:\'ature -,{ .S!n,.ent Streams: Ga.s L.oquid X Solid O~e~ --------- ----
(Fill ou: ~~e 5heee for e a.ch effluent stream\ 

E!nuent Treatment: Type: :"J'one 

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

=>is charge Point: ( ldenti.fy and show tketch on reverte i! more than one 

per building) 

Stack Industrial 'Sewer 

------------------ ------------
Sanitary Sewer Storm Sewer -------- --------------
'!"rash Container ..;;T..:yp~e.;.;:_...;w;.;..;,i P;;.;;:l.. n~g:...,:r;.;;a:,:g~s=----------

Other: 

----------------------------------------
~iapoa&.l. Methoci.: Atmospheric Dispersal X ·Sewage ?lane 

I -------

~aste Procesa Plant _______ <;:hemical Dump ___ _ 

Sewage Lagoon s~r!ace o£ Cround ·-------
Contamina.tec:i Burial Area Septic Tarut ______ _ 

Community LandiiU ________ Other _______ _ 

Volwne o! E!fiuent: Known 1 gal/mo Estimated 

---~~--------------- -----------
Contaminants (see lilt) 

Chlorothene 

Petroteum Diatllla.&a 

Mur1.atic: Acid 

, 
1 gallmo 

0. Z g&Limo 

0. 1 gal/yr 
X Ycu ______ _ 

' MonitoriAc_Eqllipmeot on E!!luent Stream: No 

O.acri~e ----------··-- . . . ~-----------------------

Rem&rka The•• m&tertals are uaed. to W'il)e &Dei cie&n surface•. 

l=\.1 0 
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Survey o! ~!!';.uen: St:eams 

C :":)U? G~'<- 3 7 ec:h A rea 7 .l..- 16 ----------------
Accour.tln; ~urn be r( s) ------------------------------------
:-..-a.tu:e o! ~!fluent S~reams: Ga.s Liqu1d X So~ld o~~e: ------
I Fill out one !heet ~or eac:h cf!'!:.1ent !tre~m} 

E!fiuent Treatment: Type: None 

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

Discharge Point: (Identi!y and show sketch on reverse i! more than one 

per building) 

Stack Industr1al'Sewer X ---------------- -----------
Sanitary Sewer_ Storm Sewer -------- --------------
Trash Container Tvpe: 

~~--------------------------
Other: 

---------------------------------------
Oi1poaal Method: Atmo1pheric Oisper1al. _____ • Sewage ?lane ___ _ 

' Waate Proce11 Plant _____ ~hemical Dump ___ _ 

Sewage La;oon Sur!ace o£ Cround ------X 

Contamin.ateci Burial Area Septic T a.nk -----
Commwtity Land! ill Other --------------

Volume o£ E!fiuent: KAowa Estimated 40 gal/wk 

·------------------

=~ 

'' 

. I 

, I 

' 
II 

'I 
I' 
\I 
'I 
I' 

I' 
I j 

' 'I 
I: 

' , I 

'I 

i I 
, I 

Contaminanu (tee H1t) 

Acetic acid 

~atim~teci .Ciacha.r;e ·' 
!5il·•tec1 (Undiluted) :I 

5 rai./wk (aoorox 500 lb/yr)i 
I' 

Hvdroquinone 7 tb/wk (aporox qo tb/y~ ; : 

Sodium Sulfite and SoGium Met&borate 40 lb/wk (aoorox 500 lb/vr): 

* ~ee below 
MonitoriD~ .Equipmea* oa El!luent StNam: No __ x ____ Ycs _______ _ I' 

' 
:I 

O.ac~·---------------------------------------

Remariu E!!h.:.ent is fixer (ZO sal/wid .. nci develol)er (ZO ga.l/wk) film 

processing solutiona. The cliacb&r~e, about once every three mon.th.s. is 

a.c:c:ompanied bv volumi.nou• quantities of water. 

* Potaaeium Bromicie l·liZ lb/wk(&pprox2.0 lb,Jyr) 



,, -

- GMX·3 - · · 16 ·· ·· .,.,.., 
\..,j rou ? _________ • ec .:1 /"\: e a _______ - _ .. :.. :.-: :: _______ _ 

Ac::~un:~n; ~um::;,er:') ------------------------------------
~;a:u.:-e o! E:f'.uen: Streams: Ga.s X L.iq,.,.ac!. Solid -------- -----

Z!£:uent :"reatment: Type: ~one 

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

----- -
.:Ji:.charge Point: (!denti!y and show sketch on rev~rae i! more than one 

per bu1.lding) 

Stack Zndustrial'Sewer --------------- ----------
Sanitary Sewer Storm Sewer -------- ---------------
Trash Container T'(';)e: 

------------------------------Other: Coolant lea.i<age 

------------~---------------------
~ilpoa&l Method.: Atmospheric Dispersal X ···Sewage Plant 

I --------

Waste Procesa Plant _____ ~hemic:al Dump ______ __ 

Sewage Lagoon Surface o£ Cround -----
Contaminated B1.1ria.l Area Septic: Ta.Nt -----
Community t...ndliU Other -------------

Volume o! ~!fiuent: Known E'stimateci 150 lb/vr 

·------------------ ------------
Contaminant• (see list) 

Suliur Hexa.fluorid·e 

Eat.imatecl Oiac:brge 

'Moftitori.Dc.·Eqctipntellt oD E!nuent Stream: No __ x ___ Yes ______ _ 

O.•crib•·----------------------------------------

ttemark1 Thia matel'i&l ia uaeci aa a cool&nt in rad.iosraph e<Juipment. 

!t is reolacec:l aa it leaJu. 

: 

-------
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G r o u ? __ G.;;..;...~~e<_-_3 ____ -:- e c h Arc a. __ l ..... _: ____ sui L ci :.."' ; __ 3,_!J._{., ... J ---
--

AccourHln; :--;umoer(s) 

-------------------------------~----• I I.) , J 

:"ature o£ .S!C:uent Streams: Ga.s .... lqu•d S~l~d ,~ ·~ t:------ --- ~ .... 

.E:!nuent 1" reatm ent: Type: ( ll Sum?. ( 2) ~one . 

So lvc-;:c
'/a or 

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

::liac:harge Point: (!denti!y and show eketc:h on reverse i! more than one 

per bui.lding) 

Stack Industria.l'Sewer 

---------------- ------------
Sanitary Sewer Storm Sewer X r l) 

--------- ----------------
Tra•h Container Tv?e: 

-----------------------------Other: Hoods ( 2} 

----------~---------------------------
::lilpot&l Metaocl: Atmospheric: Dispersal X ( Z) ~Sewage ?lant -----

Waste Process Plant ______ ~nemic:al Oump ____ __ 

Sewage I..agoon Sur!~c:e o£ Crounci X ( l) 

Contaminated Burial Area Sei'tic: T 41:".:~ -------
Community W-nd!ill _____ othe r __ ... s ... u_m...,c ...... ( 1..,1 __ _ 

Vol\lme o! E!fiuen~ l<nown ___________ Estimated 1000 gal/dav 

.. ~ : · ..... ~ --- - " 

, I 

' 
'I 

'I 
I 

'I 
t I 

I' 

•I 

II 
, I 

~ : 

I I 
'I 
'I 
'I 

! ! 

'I 

I ~ 

'' 'I 
'. 
' 

Contaminants ( s •• li•t) 

~ I 

Estimated Oisc:klarge I 6 m~ 
(ga.llons) 'I 

Acetone zzo 

Chlorothae 55 

* SEe f5E16W 
• MoftitoriAc.~11ip111a& oa E!!luent Stream: No ____ Ycs _____ __ 

O.acri~·--------------------------------------

Rernark•·--~~::o~t~t~o;f~t:h:e~i:n:d:ic;&:t:•:ci~di=··~c~h&=:r~g~
e~i~•~w~a~t:e~r~.------------------

•. Methylene chLozicle 10 

' I I 

, I 
I, 

'I 



Group GMX· 3 Teeh Area 16 J1.u:~;...,; HO 
--------------- ----------- --------------

:--:a:u:e o£ E:~!':uene Streams: Gas L~quid X Solid o~: ... c :---------- ----
(Fill out one !heet {oro eaeh effluent stream) 

Effluent Treatment: Type: Sump 

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

Discharge Point: (Identi!y and show sketch on reverse i! more than one 

per building) 

Stacie !nciustrial'Sewer X ---------------- ----------
Sanitary Sewer Storm Sewer -------------
Trash Container T~e: 

~----------------------------
Other~ 

-----------------------------------
~1po1&l Method: Atmospheric Dispersal 'Sewage Plant 

I --------

Waite Proces1 Plant ~bemical Dump ______ _ 

Sewage Lagoon Sur!ace o£ Cround X -------
Contaminated Burial Area Septic Tan& -----
Community L&ncUUl ______ cthe 1'-----------

Volume o£ E!nuenc: l<nown Estimated X 

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

~ I 

'I 
II 

I 
II 

! i 

'' :I 
'' 
II 

, I 

I\ 
II 
il 
II 

,, 
II 

'I 

'I 

Contaminant• (tee li1t) Eatimated Disclla:;e /6 mql 
, (gallons} :::::: '; 

n Cl 
ACI!WH& 
n-Butvi acecaC. 

nee oe1ow s 
• Meaucor~BC, ~pm.ea\ !ll EUlumt tl'e&m: 

4 
700 
tZO 

No x' Yes 
--~--- -----------

0.••~--------------------------------------

ltemariu Theae aolvenct will, in a short time, evaporate into tbe 

atmos?here, althou1h. perh&ot 90' of them leave- a.t liguidt. 

a Ammoruum auua.ce 
Methyl ethyL kec.o~ 
Tolue.ne · 

500 
750 

10 
, , I\ 
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I: 
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Group G~.'LX- 3 Tech Area. 16 :>.a>~~;-:-:" ------------ ---------------
Accountln; :--.:umoer(s) 

----------------------------------------
:"."ature o{ E!!luent Stre~ma: Gas :..1qu1d :< S-Jl:.d C::-.c:-_________ ----
(Fill out one sheet !or e ~ch c!nuent at rc.:1.m) 

E!!luent Treatment: Type: None 

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

Obcharge Point: (Identuy and ehow sketch on reveree i! more than one 

per building) 

Stack !ndustrial'Sewer ------
Sanitary Sewer Storm Sewer 

-------- -----------------
Trath Container Type: 

-----------------------------------Other: Metal chips to salvage 

~apoaal Method: Atmospheric Dispersal .~Sewage Plant ------. ------
Waste Procese Plant ~b.emical ~ump ___ _ 

Sewage La.1oon Sur!ace o£ Ground -------
Contaminated Burial Area Septic T a...nX -----
CommW'lity Lanc:i!iU Other Burn 

---------------
Volume o£ E!fiuent: KnowD 1 gal/mo Estimated ----------
Conta.m ina.nta ( • ee lilt) Ettimatecl Oiacharge 

Kerosene 1 gallmo 

• MonitoriD&..Eq\&ipmealea E!fiuent Stream: No _ _,xw'--Yc'-------

Deec~.------------------------------------

~em ark•----------------------------------------------------------

. . .. ., 

-~- .. r--
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- Grou? G~1X- 3 7ech A:ea. 16 3ui'..::-~ 3i0 
------ ._ .... !.; _______ _ 

--·-a-
Accountlr:g :-.'umoer~.s) -----------------------------------
:'\"a:ure o£ S!~uen: Streams: Ga.s ~iqu1c:! X: S~lid 0::-.. e: -----
( ?' : : : o 'J ~ ~ ~ e ! h c e ~ ! o r e ~ c h e f n u e n t s t r c :1m ) 

E!!luent Treatment: Type: None 

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

Oiacharge Point: (Identi!y and sl:1ow sketch on reverse i! more than one 

p '"! r buuding) 

Stack Industrial Sewer 

----------------- -----------
Sanitary Sewer Storm Sewer X -------- --------------
Trash. Container T·rpe: 

~~-----------------------Other: 

---------------------------------------
:Ji1po1&l Method: Atmospheric Oispersal. _____ 4 Sewage Plant ___ _ 

I 

----·--- -- ~aste Proces• Plant _____ ~hemical Oum? ___ _ 

Sewage Lagoon S\lr!ace o! Ground X -----
Contaminated Bur1al Area. ____ Septic Tank ______ __ 

Community L.anclfill Othe!" -----------
Volume ot E!nuent: Known Estimated 15 gal/ mo 

-------------------
Contaminants (see lilt) 

Trichloroethylene 

E1timateci Oiac~ar;e 

15 gal/mo 

'Moaitori:lc EfluipmeDt oa·EUl\lent Stream: No __ x: ___ Yes _____ _ 

De•c~•·--------------------~----------------

~emark•·---------------------------------------------------
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Survey of E!!1.· ... ent Stre!l.m s 

G ro up_...;;:G;.;.M;.;;.;;..;X;..·...;3;._, ___ :- ec h Are a. __ l6 ____ s u~iciin g ___ -;..' .. _~ 1.;... ___ _ 

Accou:"'tlns ~um'oer1s) 

----------------------------------------
:-.:a.tu:e of E!!:uen~ Streams: Qas X Liqu1d Solid Cther ----- --- -
I Fill out one ~heet !or ea.c:h effluent stre:1m) 

E!!:1.0ent Treatment: :"ype: ~one 

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

.Discharge Point: (Identi!y and show sketch on reverse i! more than one 

per building) 

Stack X Induatri.al 'Sewer ------
Sanitary Sewer Storm Sewer --------- ---------------Traah Container ..;;T..:'fl'..:;..;e;.;,: ______________ _ 

Other: 

-------------------------------------
~iapoa&l Methocl: Atmospheric: Oiapersal ___ x ____ .. Sewage Plant 

I --------

Waste Proc:eaa Plant ~!lemic:al Dump ____ _ 

Sewage Lagoon Surface o£ Crounci ·------
Contaminated Burial Area Septic: Ta.nX --------
Community L&.nc1£Ul Other 

--------------
Volume o£ E:!tl.uent: Known;._ _________ E.stimated 3840 ft 3!yr 

Conta.minantl ( aee lilt) 

Acetvlene 

Eatimateci Ohc:ha.rge 
• 3 
. 3840 ft /yr 

• MonitoriAc. Eq\lipmal on EUluent Stream: No_ ... x;.;.. __ Ye•------

~•cri~•~---------------------------------------

Remarka The a.c:etylene ia burned. 
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( Survey oi Z~.:luen: S:rea~s 

Grafp GNLX·3 Teeh Area. lo Sul.:c.~:1; ------ ... ::::' 

Ac ;ount~n; :"tum oe r( s )----------------------~~ . .:::•,J,ven: 
SoHci~0~1e~or.: ~dure o{ E!!:1.0ent Streams: Ga.s __ =< __ L~qul.d X 

i :t:t ou: O:'\e sheet !or ea.c:h e!!'luent strea.m\ 

,. ,!n .. ent Treatment: Combusttble mate;-ta.l is burned. Type: 

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

I Oi•c:h&rge Point: ( !denti!y and show 
per building) 

sketch on reverse i! more than one 

Stack !ndustrial'Sewer 

----------------- -----------
Sanitary Sewer Storm Sewer -------- ---------------
'!'raah Container T':t1'e: 

------------------~~--------
Other: ____ s_u_r_n_i_~·-·~~p~t~ts~a~n~d._f.il~t~e~r_v_e~!-!~e-ls~(-l_) _________ __ 

Dl•po•&l Met.bocl: Atmo1pheric Dispersal X ~Sewage Plant --------1 -------
~alte Proc:e11 Plant _____ ~hemic:al Dump ___ _ 

Sewage Lagoon Surface o£ Ciround. -----
Contaminated Burial Area Septic: Tan..< Restricte_Q ___ _ 

Community L&nc:Uill Other Landfill 

I 

I • 
I I 

I l 

I 

'' 

II 

:I 
• I 
II 
II 
II 

I 
" II 
:I 
I' 
II 

. ! 

I 
II 

I 

'' I 

---·--·---. 
. I 

I I 

Volwne o£ E!nuent: Known Estimated 

------------------ ------------ I 
'I 
I I 
'I 

Contaminants (see lilt) 

Explotives 

Eatimateci Discharge( lbs I & mo) 

Banum n1trate 
HF ronrz=;=:r·d •'J,·md ae 1 nreau 
Ura&um alloy• . 
Kerosene 

4q, 500 ( 2) ~~ 
'I 

3, 000 
3 QOO (?) 

'I 

! 

, • Moaitoriftc Equipmu& OD i:!!luent Stream: No X Yes X ( 3) 
\, 

~ l 

\... 

.C.IcriiM(ll TA-16-41Z,387, 388, 38q, Jqz, Jqq, 401. 406 
I 

'I 

( 2) A detailed lishng of material burns, quantities 1 
• 

bUrned, Ina smOKe dens~.hee u attadiea. : i 

, ( 3) Uranium allov burna monitored and d ed~ 

\ U.l u.ea are .mon1core , collected, and. buned It' 
Re~rk•-------------------a~~~~~e~s~1-ta~a-e~1~~~~u~•-Y~·-------------------·------ ., 

" 
II 

'\. ( 4) Thia material is burned aa.ci the prociuc:u of :: 
) COUI5Uitidri Zf& iVbtvea: 

"-.... :---- ----...: __ 

I 
/ 

. - ... 



. .:.PPE:,:DtX E 

~ta~er:.als of Concern Supplied to S-Stte BuLldi.ngs 

• 
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LISTING OF MlSCEI.L'\I'H~OUS MATl·:HlALS VF.llSlJS Blllt.DitiG~j 

GHOUP GM;~- 3 

( Novcmhc a· 1 ')70 tlaa·out;h '\pril 197 1) 

Duildiug TA-16-
~~-----(-}u<inlity t~~~ 
193 222 340 450 

Material 

Ammonium Phoaphate ----

Ammonium Sulfilte ---

Diethylene Triaminc ------

llydroquinone - --- --- -

Chlorine Bleach--~-

Phosphate DiLa!>ic -

Detergents -- -

-~----75 

~- 500 

1. 1 

--45. 5 

- ~- 3 

-- 96 

- - 1500 

- I I' I 

4 {,o 

1. I 
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LISTING OF METALS AND METAL SALTS VEHSUS Dllii.DINGS 
• GltOUP GMX-J 

(Novembe1· 1')70 tlu·ough April 1~71) ______ ..... 

Buildintl TA-16-
----------~-C_}_u_Ll~u~l•~_ll_~~~)~---------
11)3 202 222 370 ·160 

M<tterial 

Nickel (Foil. --

E-7.-Flo Brazing Alloy-~-

Cupric Oxal~te -

Cupric Oxide-

Sodium Bichromate · · -· 

-1.4 

Sodium Sulfite - Sodium Metaborate - --·-

Magnetiium Pe1·chlorate 

Potastiium Dromide 

Potas:Jium llydroxidc 

- o. 5 - 0. l~ 

-· __ .:_ 260 

- 10 .. 

1 

J 

l 

~ 0. 2~ 

1 

·- 6 

' ~H. , tl 



• USTltiG OF G ''.S E~i A I'ID AC lD:i V I·:HSU~ BUll .DINGS 

GHOUP Gl\IX-3 

____ ! Novunlw t· l ')70 through I'.JH il l '171) 

Building T."\-16-

Materiill 

Acetylene------

Carbon Dioxide -~-

Freon 13 ------------------- -

Act:tic Acid (Glacial) - -~~--- -

llydrochlor ic ( Mur ialic) Acid -

llydroh1·o•nic Acid- -

()uanlil~ (lb::;) 

202 222 340 370 

17 130 

~- 15 

270 

~ 0. 4 - 36 - ~ J] 

450 

100 

I • l 'J 1 . I I 

·160 

1(, 

lO 

z ·1 

0.07 



& 

Huildmg TA·l6· 7 

M ... dcdal 

Met-l-it 1 -

Frcon-PCA Solvent----- 55----

I>unethyl Sulfoxide -- ----------

Acetone--· 

Chlot·othcne ------ -

Methylene Chloride --

u-Butyl t.cetale ---------

Chloa·oionn -- --

1, 2-Dichloroethane ---- · 

Dime thy lformamidc 

bupa·opy l Alcohol 

u-Octanc 

l, l, 2, 2, Tctr.tchlorocthane 

J.ISTING OF SOJ.VI-:NTS VUtSll~i BlJII.DIN<.~S 

CiHOlJP GMX- i 

~Novcmhc1· 1')70 tlu·ough April 1')71) 

Quantity (sa I) 

l11ly ~B. l'r/. 

202 260 306 340 4 {,0 llnidcnl tflt:d 

2 

---- 'H 

--6 -

2 

llO 

.. 55 -

- 55 

-- 700 -- 1 ~ ') 

J£..5 

-72 

- jjQ 

- 3 -- - 12 

. 54. 6 ------ 0. 66 

- 110 J. j 

72 

l. j 

o. ')') 



• 

Ua&ildiug TA-16-

1\.l..ttca·ial 

J::Lhy l Aceti.lte 

Mcthi.lrwl 

Mc.;thyl Ethyl Ketone 

Tulucne ~- -

T a· icldoroethylene -~- -- ·-

l~c I"O!:iCIU! -

Ethylene Glycol 

! 
' 

l.l~;·nrlG OF ~;uJ.Vt·:,,,·s \IJ:t<SIJS Bllll DlflG'> 

G H 0 U P c; M X - J 

(Novcml;e&· l'f/0 lhrout;h t\pnl l'J71) 

7 340 no 

10. 9 

110 

750 

~---- 110 

- ·-- ~ ')0 

(}ll..tllllly (g.d) 

1H~ 410 4h0 

- 165 

·- 10 

llu&den&ala<·d 

- s~ 

Carbon Tetrachloride-----~---~ 4 

0. 2 ChloroLen:t.cne ----· -- ---

n-llexa.nc -----

Me thy lcyc luhexa.ne 

Ethanol---

Pcta·olcum Distillate--- 1.2 

~ 0. 5 - 5'l 

l. 1 

. -~55 
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ll 

I 
I 
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/ 

__......... .-- - ,..___ 
-~ 

tvti\TI·~ltl/\LS IHSPOSI::D OF HY IHII:fJINCi '\T ......__ /
_.......-~--. ·-·-----

• CiHOUP GMX-j lJISP()S!\L :\HI:'\'~ 

(November 1')70 thr•>~•~Jh April 1')71) 

Materl4\la 

Explo•ive• ---·· 

Darium Nltr&Jc -- -· -- -----------

Oil and Solvents 
(I J E contaminated) 

U1·anium Alloys---- -

Trash--- -----

Ou.tulali' (lh!i) 

Burnint; Ground Inc inct·allH 

49, 500 

- 3, 000 

-· 3, 000 

-- . - 54 

-. -- 7. 500 -- ---l-13,000 

I II I, I ' - . -

,--

·- .~ 
~~ 

--
' --- I 5 



) i I • 

GHOUP GMX- J WAS" Dl )SAL 

(October 15, !')70 th•·ou~u .'.pnl 15, 1971) 

---
• 

Burning Fre3uency 
Average 

(hurn:;/rr,} tb~~n.:/wk) 

Wc1ght uf 

M<tlca·ial l\tHaH!d 

(lb:i/yr) 

.\ vca·agc 

( llHj /wk) 

E - 1JO --- Z. ~ ----- 45,000 ~- - 1)00 

Ln&p w<t :;tc-- 8U 

LUIH.: y uf burn:; 

-- 1.1~. -. 

3 ~ ·: . r ~-

-54,000 .. -- 1, 000 

nt of Lurns ---------~ 99.000 --- '· 1)00 

ruinated 
h -~ -- - ·- 30 --- o. 6 ·--··--- 15,000----- 21)0 ---

---~_ .. 6 

Hua·~ Ta_••_•c_· __ 

(;;in/uu~) (rna11~k) 

10 - 25 

10 ~ 17 

- 45 - ------- ·- 27-

SlllllkC 

Den:;aty, 

l~inglca•l·lllll 

~l:<t lc 

1 

1 

-l.toJ 

minated oil 

):;olvcnts --- 8 -- --- o. 15- 6, 000- ---115 ----- .. -60 ~ 9 - ·-- -- - 3 I u ·1 

) 

\ 

nninatcd 

1bu:otible 
;tc 

erator burn~ - 52 1. 0 

l wa::.tc Lunt:i ~- --· 

------- ----- ---· - --· -----

- 405 

286, 000 -5, 500 -. 

- 7. 805 

1~0 120 -- - - 2 I u i 

- 1')8- ----- ---~ 

-----·------ ---...... ·~ ... ___ ... __ _ 

Pc r 11Hl 

~;lllul<..c llcu:.aly 

J:xcecd::. 

I: Ill g I c I L 1.1 II II 

r 1... 1 

(111111/wh) 

I) 

0 

.~ 1 

') 

1 -~ (} 

I ·, t> 
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l-. \ :~(''~ \ Tn~ Y TESTS A~D EV.-\LtJ..\TJON -----. IL\130lL\TORY SCALE DESIGN• · 

J\A'JD OPERJ\TJON 

I F'i -7) 

• 

&:>JLOT PLANT DE!JIGN 

Reclamation by 

Solvent 

Separation 

su 

Cc.nve rsion to New 

Products. 

I )Electrolysis and 

By- ?roducts - SU 

Z )Chemical Methods. 

~-:r.thesis·- PX 

:Jthe r Dis posa 1 

'l.ethods 

~i0lotiical 

- ): 1 y-:. i c a). e l c. 

J->X 

Solvent 

Separation 

su 

Conversion 

Products 

SU L PX 

posal 
Methods 

PX 

• 

Explosive.· 

Reclamation 

Section 

:)per~tion 

Evaluatior 

Cost 

su 

onversion 

and By
Products 

Section 

SUI. PX 

Explosive 

Disposal 

Section 

PX 

I:~JLOT :?LA&\:T J::--:STAI.I A-_-,( 

• 

• 

' 

Final 

Design 

oordi nat i or. 

SU L PX 

. 

su 
L 
PX 

Final 

Evaluati· 

and 

Follutior 

ftspects 

~r--
Con\ eJ"siol 

to 
Full 

Sc;-tl.! 
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£--;) -~ 

. ' '" ~·-=·-- Grnc;~·al open 

·~ 11 ·~ ~6tCfl~tG~4cr~~~·s <closed 
~c ..... a~ G 

~ 11 2 ~Gr~a~l!crii:con 
~~~~· 

• • ~ necrC!nla~lol! - - ~ 

~ -a ~ ~~co~Ur.](f])$O\:OOU1 - ~cv.t pyproe::Pucts. 
1

-
~ ....... ·~ rJJ~ 1.""' SaC'c VJas~·c roCJuc s 

• _____.-Disposcl At Sea -

3.l.f:!· ~CJ:fiinf]D'1Jg --.___Deep Vu'cll Burial _ · 

-
' ' 

- ~r:r~c1roly~ls- _ · 
• ?" Ciorc~fcal . 

3ula5 r~Gt"J r\J'ilEr~Cuo€bs ~ Ccr.1bined ~ystems . 
. _ l'=[tot"oche••115try · _ 

_ OU1er (A~on1ic Energy) 

3.laG ITGcycee <r-lnpfsanlt neuse - .. -
-or a o 

3.2 SfTGGfi·b'fc ft'CGU~af~s ffl:r SrrG~ib"Cc R~a~~Gri6Jis 

3.3 Grr~··~8:[f~~1G~~t ~·( lfJas~e rr(IT[~g-~~ts 
~r~cvJ'Syn~·hc5is Procc5scs 

r.~.1provcd f-.1onu(c:c{ureng TcdtlllC!tJCS 
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Table I. 

Type of HE •' 

POX (Type) 
("' 901 HMX) 

; I,' 

PBX 9010 ' ,1·'. 
PBX 90ll 

,.,, 

;. 
'I 

PBX 9404 

LX:.04 

u-og. 

· XTX 

Comp • a + Cyclotol 

Mock HE 

TOTAl.' 

HE-Contam. Material 
(-. 60S) 

·• ... 

., 

·, 

... -... -· .. 
. .. '· 

Pantex Burned·Excess HE Amounts-FY 70 

Manuf actur1 ng 
I ~ , , 1 

,. 
... 

I, 

.. • 

Dave 1 opment 
Pounds 

... . 

.. 

Tota 1 

lS,OOO' . .. 
., ' 

250·/ 

'·. 
.,. 

· . .. ' 

'· . 
. ',. 

., 

. '"". 



•, .. ' 

zso.coo-
I 

200,000 

Tota i
Amount 

(,b) 

lOO,OOO 

. --··· 1970 I 

. - · ........ . 

• 

. ····· -· 

• 

' ' 
• j - • ; ••• 

. - 1- . 1 . 

I 

. i 

'I 

..._ ..._'riaste ·HE p1us ..._ .._._ 
· • ..... 'Contam1 nated Materia 1 

• • 

.._ ....,Waste HE .. __ 
.. _,_ 

I I 
. - r - . t -•. - • i • - .. -· -

' I I ' 
. - i . - .. ·-·1 ...... 
I I I I I ; : • 
j I . . t ' 

:- : · -i--n-~-~--!;;· 7 • 

·--~ ·-···-~--~--i-·i-·:- .... 
! I I I ! I 

----~- ~--~~---: ----~--

' I I ' I ____ _. ---·--·t·- ··-- .,. __ 
' I ~ . I I I : I 

I , '.-. ;·•, ~-- ,-.. , • 

... \ .. -~ \ .J ',.I 
I I I 

I 
-I. 

1975' 
· Year 

-· ·" 

1980 

I I 
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DUltLr~G70:--l AEC ?LANT 

DURU:-lCiTON, IOWA 

.. \vc-:·~'"'~ H.:::. Dcetr•.tc~ion/Wcck 

::3u rrnng Dotonc.tion <Open) 
Contc.min:\tcd C<lmhl!~t•'~le~ 

Open Burntng/Wcci< 

6500 lba. 1.5 lble 2.000 • 3000 lba. 

.ROm&l"kaa 

;, 

.. • 
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SUGAR 

lASl 

. 
- lRl 

SANDIA 

lllUND 

' 0 

PREl UH NARY Slll1t1AI<Y. liE BllRtl AHOIIUTS 
-------·---------------- -·------- -. ------

(l8/YEAR) 

HE 

102.000/60,000 

100.600/29,600 

3607/5.000 

-- -~ 10.500 t 41.000 DETONATED 
---

. 

1380/1480 
I 

- . 

CONTAMINATED HAT 'L 

no .ooo I 

/ • 

. ' 500.000 LB 

"HE 

590.000 

MATERIAL 

'\. 230,000 

TOTAL 
--

820,000 

1975 7'/lENO: "- 1. 000.000 l.B Ol' 500 TONS 



PREL:~!~ARY SU~ARY, :EiONATED TESi AMOUNTS 

(LS/YEAR) 

Sugar 1300 

Pantex 7223 

LASL 
: 

* I 

I 

I 

LRl. 2565 

Sandi 1 * (Sa.t1•s 

Mound 56.4 

Total 11,150 .1b. 

*To be obtlineo in nex't quarter 
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10,000 lb. in a test} 
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H-ie 83-2.8 
"'"acr DOE HAZARDOt:~ ~!!:XE::I ~AS:'! !E:C!:i:iOLOGY ?ROGRA!1 

:n response co a request fro~: S-4, ~he following 1nfor:na~1on was gat~ered as part of ~he DOE Hazardous ~aste !ec~nology ?rog:-s~:. ::.e :-:azardous c!'lem1ca1 wastes and :nixed wastes r:har: are e~r:her sr:ored, ·reated, or disposed of ar: Los Ala~:os National :aborato:-y are c~aracter1zed in chis documear: and on ~~~ ac-:ached :ables. 

!o avoid cuplication, a descri~tion of the facilities and s1~es em~loyed :n ~asce handling activities is provided in this ~exc :ar:her t~an on ~ha tables provided by S-4. !he descr!~tion or :~e waste follows, wi:h ~any or ::-:e chemicals liated ~enerl~a~:y :-ather :han spac!.!ical:y (e.g., acid waar:e ratheC' :;•an n1-:::-ic a.:ld). 

Sight fac1!!:1es were used during F!82 for wasta management· ac::vt:!es. Of c~ese, one is for storage, four ar~ used for :rear:~en:, and Chree are disposal Sites. 

:~e storage ~aci~icy is used for the acc~:nulacion of PC3 conta~t~a:e~ ~:e~s and oil r:hat ~ill be disposed of at an a~prove~ ?C3 ~ncineration facility. Building 61 at ~A-21 is dedic~r:e~ for :his ?urpose and meets the requirecents of Annex r:: or r:~e ?e~ruary ~7. 1980 Federal Register (PC3 Di~posal and Marking) :or ?C3 sr:ora~e facilities. A r:emporary, curbed, asphal::. liiJ~..:.in~ ~ad ~ahind Building 6l serves as a sr:orage ar~a for oil a~~i::ng analytical results fo= PC3 cont~~1nar:ion level. 
Cyanide, c~ro:nate, and acid/base waste~ are treated in a small bat:~ ~~an: ar: 7A-SO. 7ha system consists or a vented 150 ga1:on c~ea::ent :an~ wir:h gas and causr:ic supply lines. !he currenr: ?lanr: ~s bein! replaced r:o ~l~aw r:rear:~e~t or larger ~olu~e anc ~ore cocplex W3Ste s:rea~s. Anr:1c1~ar:ed sr:ar:-u? ~a:a :or :~is ~ew ;lan: ~~ early :984. 
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7~o ?:an:s are ~sed ~or :~e ::~a::e~: cf :a~ioac~~~~ :!:~!: 

wa~~~. :~e :A-50-~ ~aci:!:y provi:es a ~ar sc:e~~. g:~: :~ 3 ~

~er, :av w~s:e scorage ta:~s. ~l~sn ~1xers, c~1~i:al ~ecdc 7 s, 

! : ·J c c '...1 ~ a. : : :- - c . .:. a ~ ~ ! ! e : s , =- .,. a v ~ ~ "' • 4 
, ,. e r :=~ -4 

4 s t: •· 4 ~ ........ - • "'\ ... .- .... 
... .... ---- • -· ......... ....- .. .. ..J .. ......... :, 

io::1-~xc::a::z~ ~=-•.;.::~s. soe::: :-e;eneranc scora~e, ::!!~::::en: :a.~~., 

sluc~e s:o:a~e tan~s. vacuu~ fi::er, and :r~ateQ wa~ce s:~rlo~ 

~an~s. c~~~~ca:s used for ~epdrat1on and concan:rac_on of · 

a:~::1a-~~1::1:~ :adionuclides include ferric sul~::a:~. l!~e. 

::isodiu~ ?~C:?nate, and coagulant aids. !he slud~e ?cocu~~~ 

~y c~e~~ca~ :reat:ent is dewatered by vacuu~ fil:ratlon : 0 

40% solids, placed in lined 215-L (57-gal) steel dru~s L~ :~e 

~ransuraoiu~ radionuclide activity is >100 nCi/g, anc forwa::e: 

to :A-54 (Area G) for retr1ev~ble, 20 year storage. r~e slu:~! 

in the dru~s loo~• like wet clay, but co free water is ap~a:

ent. :o further a11ure the absence of free water, about 10 

poun~s of ?ortlana ce~ent powder is placed ia the bottom of t~e 

drum l~ner before the sludge il added, ana another 10 pounds o: 

cemeat is placed on top of the sludge after the dru~ is 

filled. 

!he secon~ facility, '!A•21-2S7, provide• a bar 1ereea, gr1: 

cha~ber, raw waite ltorage, flaah mixer, cheaieal feeders, 

floceulator, sedi~entation tan~. filter 1uap, reearbonators, 

pre1sure filter, and created waste storage tan~• for treatme~: 

of low-level radioactive W&Mtel. O:her concrete and st~1~L~s3 

steel storage tan~s are provided for a variety of higher lave: 

Oa:ch was:es. ~ose of these are creaced by neutrali:a:!oo. 4 ~ 

~eces!ary, ~~ special stainless steel ~atercooled t~n~~. Seu

::ali:ed and al~~l~ne wastes are tran»ierred to a m1~er

equ~;ped fa!d tank, then fed to a pug mill where ce~ent f:o~ a 

si:o :s ad~ed. Nonretrievable ce~ent paste is discharged :' 

:ar~e shaf:s in Area '!, a disposal site west of the bu1LJin;. 

:'he system was modified in late FY 1975 to provide for st.):-age 

of the ?aste requiring retr.:.evability in 6.1-m (20-ft)-Lcn~ ':'/ 

J.76-~ (2.5-f:)-diaaeter galvani:ed, welded, corrugat•d-~~tal 

p1pe (C~P) sections. Sludge f:o~ the che~ical :reat:ent ~La~: 

providing fsed to the pug mill syatem does not require ret:iev

abili:y; ·it is discharged. to aaptult-liaed shafc:s ia the t;.d! 

in Area !. Appropriate samples are ta~en at all pha1es of ~~e 

~aste h1Ch exploeivee are collected, pac&aJed, atored, 

periodically burned at the S-Site burning ground. ~ccumula- ~ 

cions of vaace ill 1uap1 are collecced in a special truck, :a~e!'l" 

to filter bedl ac t~e S•Stta ~~llilll &~oua4, dr1e4, aad 

burned. Co•bueci-le oila and aolvenca, ~aper, and wood c~nc~-

21nated vit~ hi&~ e&,loaivea are collecced aad b~rn•d 1o an ~~~ 

:or s~ S•Site or ill a burn pit ac !1•40. ' 
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As ~e~:~oned, =~~ee sices re~eive hazardous c~e~1cal W3s:e -~~ 

d~s?o~a:. Area :, as d~scr!~ed abuve, is us~J onlJ fer dijJ~

sal o~ ceme~: ?&see was:e. :~e seco~d s1:e is :~-5~, Area :. 

:~~3 ~rea 1j sl:ua:eci en ~esi:a del ~uey i~ !A-5~ ana !. :~e 

=.ll:\ ac:!.'lt.! ::aa1.oa.c:1ve solid •Jasce ':lur!.al:~cor .. .;c s1.:e ac :":~ 

:~Jora:J~y. :he dre~ ~as been used SL:\ce L9S; ~~d i~ exoec:~~ 

:J re~ai~ ac:!ve chrougn the forasees~le fucur~. ::-. ~Y !j77, 

,e ac:!ve ?Or':!•ll! u~ the s1:e w~s exp.1naed co a curr~r.: :o: .~ 

area o: Z.55 x 10) ~~ (63 acres); f~cur~ exp.1nsion or =~!3 -=~s 

is p~anned. Burial/storage fac1l1t1es Within ti• area •~cl~~~ 

?its, ~nai:s, crenchel, and ~ads of varying di~ens1ons. A ~c:e 

detailed descr1?t!on of the use of these fac1li:!es ana of =~=

ren: 'JJ.Ste ~anagemenc operatlons ia containc!d in c;,e LASt. ::..,d.:. 

Sn~!ro~~eutal Impact Statemen~. 

Certain ·nonreactive· haza~doua chemical wa1te1 have been bu::

ied 1n pits an~ ahaftl along wttb radioactive waatea at Area ~. 

Sue~ wa~t•~ !ncluda a1beatoa, beryllium reaidua1, empty pe$~1-

cide container•, PC3-eontamia.ated 1olid1 [tran1formers, capaci

tor•, aol.!.~::. (before l978) I, and 1olid tralb-type- wa1tea coat a

minated wit~ know~ or su1pact1d earciO.OieUJ. B.cveen 1976 aa.~ 

1979 much of ~his va1te waa buried iu a 1eparate p1t (Pit 19) 

at the si:e, ul:~oug~ there were exceptions due to vary lar~~ 

volumes (l!.g., .?(.;8-coa.taminateci tranaformera). !a. l98u, •r~::-o

val w~s granted ~y t~e EPA for diapoaal of PCB•eoli~ waata ~~ 

special :~cilit!el at Area G. 

All ~ixed waste is either atoreci or buried at thia ~ice. :o~ 

safety reaaona, the majority of buried waste 11 placeJ 1.~ 

shaf:s ~or gr~ater isol~tion from i~trusion. For e~ample, 

coyotes woul~ create au intrus~on conc•ra. when dlggin~ up and 

eat~~; b~olcgieal wastes i! it were buried in the pit r .• thec 

chan i~ the snaft. 

Area :.., 3. ~ x 103 m,Z ( 0. 88 acre), is loeatea on !'tesita del 3uey 

in ~A-54, and sia.ce 1964, has been the aaain active ctuaHcat 

waste dilpoaal site at Loa Alamos. From 1964 through May :975, 

all chemi~al wa1t11 were di~po1e~ of in one pit at c~e site. 

Segi~nina in June 1~75, with the tran1fer ~f raaponaiblli:y for 

~isposal o~erationa to the ~aste Management G:ou9, th1s pi: ~as 

covered aud shafts were used for waste chemical disposal. 

Che~ical ~~sposal shafts measure 0.6 m (2 ft) to 2.4 m (S ft) 

in diameter by up to 20 m:(65 ft) deep. Diff~rent shafts ara 

usea i~r d~f~erent categori~s of waate chem1c3l (e.g., o,gan- . 

i c s , .!. :-: o r g an 1 c s , o 1. l. s , e t e • ) t o a.s s u r e that 1 n com~ at i o l e c: t = m1. -

c~ls ~ill not ~ix and react. !n addition, one •~•ll pit at :~c: 

s1:e is usea for disposal of bul~ ~uantitiel of treated aqueous 

~aate. !~e water quic~ly evapor4~es fro~ these w~ace~ leavt~~ 

a ·· :> a i o: c a < I! ·• :.. :\ c "'. e p 1 t b o t t o m • r,.; h e t'\ t h 1. s s a l t c a ,;. e t :5 "' 1 : : ·. 

~ 11 ~~) oc c::e cop or :he ~10:, '"lacl<.fill is applied. Gn.~ 
- ---- r .. ~~ 1 q .'S atld 
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A: :~e ~resen: :~:e, t~e c~e~i:al ~asce reco:~s s~s:e~ a: _;5 

A:a:o~ ~3 a ~an~ ~r~::ej, ~~~~ sor~~d syacem. A co~~uca: da:a 
::: .:. s e .:. s c u :- :- e ~: :. y ., e 1:: ! w r ~ :. : en : o r e ? l a ~ e : t. 1 1 s y s c e :. ,\ .s J. 

:-es·.l~:. ~os: ·~:;rren: ia.:a :.s :-eco::ocit::d ~n gene::-1c :er:s r~::-:~::

c~a~ s~e~i~~= =~r~s (e.g., or!an1c rather :~an ::-.:.c~l~r=~=~

an~). 7~er~~ore, ~oat of the cnem1cals re?or:ed on :~e 

a::ache~ for~s wtl: ~e ~~s~ribed in generic ter:i::olo~y. A~ 

e ·< ..: e o : :. o n t: ,., t ~ 1 s w 1. !. : b e ~a c e w h ~ n a a 1 ~ n 1 f .!. c .A n t v o 1 u r.,"' o t a 
soec~::.c W4SI:e was ci;?o~e~ a:. Al!. r~~orted 6dn~ra:1~r. r~=== 

are for FY~: o~eratlons. 

A copy of t~e 1982 Waste ~anagement Site Plan is enclos~J ::r 
additional reference. If :~are are any quest1o~s a~ou: :~e 

1nfor:at1on ~rovided in this t:ext, the forms or the S!:e ?lan, 
p:c.:L~e contact: Karen Balo, !:1-7, at 7-5397. 

KAB/mec 

c 'I : • ... . 
K. 

Aragon, a-DO, MS P228 
Bale, a-7, XS E516 
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FRCM: 

:: 

:..os Alamos Nat1onai Laboratory 
Lcs Alamos. New Mex1co 87545 

BRAD MART~N, CLS· 0, MS E525 

MIKE BARR)f.~ ; ~ 
I 

r"'-•! •I I • ' ' I I" '"'C"" .... -, 
I V ~ V._.i f I 

memorandum 
DATE: August 13, 1992 

MAIL STOP !TELEPHONE: C 9 3 0 I 7- 6 8 6 6 

SYMBOL: 
/ 

WX-3-92-~74 

SUBJECT: TA-16 BURNING GROUND HISTORY 

• In the past, from 1986 to 1988, the wastewater from the pressure filter 

tanks drained into a hypalon pond. Before then, it was allowed to drain into the field 

south of the filter tanks and eventually into a tributary of the Del Valle Canyon. 

Presently, the drainage is processed through a carbon filter/treatment unit, 16-

363, before discharge to the canyon. The two are joined to a common line in a 

manhole: the common line then goes from the manhole to the filter treatment unit. 

TA-16-363. It is estimated that 50,000 gaUyr is now being processed through 

this unit. Structure 16·363, previously 16·228, was constructed in 1988. 

• The basket wash facility was in operation from 1951-1966. There were 

modifications made to the building distribution scheme when trough TA-16-1129 

was constructed and when trough 16-1136 was dismantled. The building is now 

used for equipment storage. 

• Burning tray, TA-16-394, is used for burning oil and solvents 

contaminated with HE. The ~ntaminated oils come from machines at TA-16-260 

and TA-16-430 primarily, and contaminated solvents from buildings TA-16-340 

and -460. Pad 16-394 was originally used as an HE slurry collection and bum pad 

but was converted to an oil/solvent pad about the time that filter vessels TA-16-

40 1 and -406 were constructed. 

• Burning slab's 16-388 and -399 were built in 1951 to burn solid HE. 

Burn tables were incorporated in 1988 for the purpose of eliminating ground 

contammat1on. In contrast, HE-contaminated equipment is burned at TA-16-387, 

the main flash pad. 
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3raa Manm -2- ;..,ugust 13. ~ ~92 

The HE-water slurry that IS empuea mto filter vessels 16-401 & -406 rs 

dned usmg forced heated a1r for 24-48 hours; the dry explosive 1s then burned. 

The two vessels are usea alternately w1th slurry be1ng dumped into one while the 

other IS drymg or being cleaned. 

• Former burn pad, TA-16-392, received suspected uramum-contammated 

washwater from the basket wash facility, TA-16-390. From about 1966 to 1980, 

the pad was occasionally used for burning HE-contaminated material that was also 

suspected of being contaminated with uranium. This pad has not been used since tne 

early 1980s. 

Cy: L.A. Stretz, WX-3, MS C930 

M. J. Buksa. CLS-00, E525 

WX-3 Group File, MS C930 
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:-. Reference menaorandm, !.M"''ection, it• l.d. 

·~e are asking t.b&t this M done in !"ucal year 1961, ·.ri th GPP :"'or.ey. 

G. Reference !'IEI!!Orandum, in.scection, ital La 

':'he chute b.as been d.asignecl (reference SX-L.UlJ, sheet D-1) and an 
order r~ been placed tar its fabrication. 

H. Re!'erence me"'orandlllt, !.~cUon, 1t81'1l l.t 

I have told. t.he Burning Orouncl Superrlaor that he ia reswn.sible 
for all lftateriw that are lett at the b~.t- It this happens 
agaih, he u to not1!7 me alii t.he necessarr cornct1Te action vU.l :e 
taken i:lrnediatel)r. 

I. Reference nulftor&ncl1.1D, inst)ection, it• l.h 

J. 

!he kerosene has been moved. 

Reference m8lllorandml, ins'oection, it• l.i 

It material arrives at the burning grouncl taat is "unburnable and 
uncontaain&t!4•, and =o markecl, it is to oe cm.pecl into tlie canyon rl~-:::~t 
being ?lished. ':'hu 1.s not eel in em-3 SOP 12. J. 7. -

? ' 

':'vice, I have perscm&lly okayec1 du.ping naterial i.nto the canyon 
without it bein.g !lashec1. S0111 st.ea canclenate pipe. that vas taken 
out ot the equ1;aent ro~ at 'BU!lCWii tl-1&260, was d1Jil*i without. 
bei.nc t'lasheci. Since ve k:nev tbe histol"T ot tbe pipe, I did not. believe 
it vu necuaa17 to nash it. S~ ~\llimll VVt- baskets (AT baskets) 
were wo cll!lp!Cl without beinJ nashecl. !!lese baakets were Wled !"ar 
tr&Ml)Ort1Dc Ri •. The HE ·com...tnation ·on tha ba•xetl vu verr slignt. 
I da not believe tbis created azq aatet7 h&zarc:l at _the buming groun: • 

!his subject 1s being hanciled at the present in the tollcnr1nc !MMer. 
The BurDine OrOUDci Superrisor hal bMn wtnctecl no_!_to clulnl) UZIIS&rtlt<l, 
unburnable IIIAterial i.nto tha e&n1'0ft vithcNt. tluhiric, unless he first 
clears iff Vftfh lie-;- IT he bel1eYel unbumablt Mterial 1s uncon~&llinat.ecl, 
he 1.t to ask me tar per11ission to dmlp ft without tluftinc. I shall 
i.nYestigate the history ot the materiAl, mel i! I aa sure that d.\llping 
the uterial vit.hout flashing doee not create a satet7 h&sarcl, I shall 

-,give f!47 apprOftl. I! there are object.iou to thU aystem, pleaae let 
m4t' mew so that I can change 1t to el1Jl1Mte the objections. 
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M. L. aroou ·)-

~. Reference memorand'IJ!I, ir..s~ction, it.el 2 

1'be ~ are nov bei.ni inlrpected once eTery tvo veeu, &JX1 a reco: 

ot tte1r conciit1on 1s lcept on 1om GMX-3-82'9. 

·,;e nov believe that the t'Uter bags vere not t!lteriJl& prot)erl1' =~ 

the7 were not wuhed before bei%1« placed into semce. We vashec:i sa.. 

!'ilter bags in the laundrr ( tb:ia va.s to take out the sizinc in the clo~ 

and l'lacecl thm into service. A threG veek 1 s check on these b~s !hove 

ther were f!.lter~ satisfactorily. All nev bags an nov bein« wasneQ. 

they arrive at GMI-3· 

cc: c. a. w.n. 
w. C. Courtriiht ( 2 t- Q 

E. Wilder 
o. D. McComiclc 

r. s. Barris 
P. ? • Clark 
GMX· 3 Reading File 

?Ue 

H. t. a&.UAnc• 
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.A A !..AMOS SCIEN,F":C LA SORA i':" v .. UNIV!IUITY 0~ eAL.IF'ORNI.\ 

OFFICE MEMORANDUM 
TO r. • .r. 1757 File (To Be Attached to SUrvey Request 

L.O$ AI.AWOS. Ntw WVtiC:O 07!U~ 
TlU,.,..ONCI 

OATE: September 30, 196; !Alted 9/l/6;) 

~-- t:t I~() 
(J}/;;;1 ~~ 
~~~ 

FROM l3 • P. W1ll!.all.a 

SUBJECT. REMOVAL CiF BURIED MAmtiAL TO tQ(p AREA "P" 1 TA-16 
SYMBOL ' ElfG-3 

ti...:. L..J li '5/ 
Du:ritlg the spritlg ot 1965 1 Ed. Wilder, C24X-3 1 cal.led the BliG-3 Gl"'Ull Offlce anti reported tbat aaae type ot lll8t&l. mater1&l vaa tbouabt to be ~ed 1n the old exclusion area ot TA-16, Vbich should be du8 out &M cU.spcHCi ot, provid.ed the aterial could be lccated Yith acae type ot detectc,r rtthin tbe gemra.J. area in vbich it vaa supposed to be bl.lried. llia e&ll vaa in response to a req1Wst md.e by Elll-3 reprdi%13 intonation tl'al. &12:70DI!I lmcY!og ot a.%l7 •tert&l.a d1~a&l. areu V1tbin tha proJect vbich abould. be made a matter ot reeori tbrou&b L.J. 1757. 

A survey request, dated 9/1/65, vas initiated to locate wreral. areu 1n s-S1te vicinity, 1nc1ud1D8 tee subJect 1teL 'l'!le surrey x:e.rtY did the !'teld. work 011 9/3/65 a=. located sc::liiC tj'I:Ie ot metal ma1, Y1th1n the area they vere to search, V'ith a d:lp DHdle, marked the location Yith a fia8ged lath and no 

In a telephone oo"l"''eraation Vith Wilder the tol.lov1nc week, it vaa lean:ed that tbe object vas dug out &M vaa to be disposed. ot 111 the dump Area "P "1 situated north ot the s-Site burning groUZidl. 

• .. :tea ot the llOi:t ware the ob~ect vu located are a. p:p'L"'Xima. tely s .4-3 t 00 &.1ld w. 5l t 00. 

-- -

r 
~ --
6 ' 

~ 
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OFFICE MEMORANDUM 

l.CS a· · M0:3 SCl""' 'T'"'"- · • C..,_,--- y ..._..,. •· ·- ._,..... -r,l""\ -
'-:,..· ·~uy~,qSITV Or CAI.IrO~"<•A. 

\.':J!l I.I.AW()S, NEW "'UH:O 0 7!! ... 
'!'ti.L~()N£: 

M. L. Brooks 
OATE: Aprill3, 1966 

H. E. BallanceJr",/) '-J/nl~c~ ).P,/PfJJ-~t/u/.,f,:~;,.t,_~tk·? 
Att•• fillip'' -·.v. C. Courtright ~ ~ - Hw f/it ~ ~. ~-DUMPING MA 7~:".lAL IN THE B U RN!NG GROUND A ON 

H-3 J =~~ (./ /75'7 
1. 
2. 

Group GMX-3 SOP 12. 3. 6 
Memorandum from Safety Office to C. A. Reynolds, dated March 13, 1966. subject "Cleanup of TA-16 Burned Buildings'' 

Perm is s:on is rcquest~d to allow The Zia Company to dump several truckloads of noncombustible d.ebrts in the canyon north o£ TA-16-387. This mater1al is noncombustible debris left from burning old explosive buildings and magazmes at TA-16 and TA-ll. This material should be euentia.lly free oi J.ny HE contamination, since fire was used to destroy the buildings. However, :t is felt that it should not be deposited in an area open to the public because oi the slight posSlbility of hidden HE contamination. I do not feel that the iJOSSlble amount of H.E: contamination is great enough to increase the explosive hazard in this dump. The rr1aterial that is determined by a Group GMX -3 Ccrtlfying Agent to be possibly HE contaminated will be deposited in the HE ounal pits at Mcsita del Buev. ~o combustible material is to be included :.nd arrangements to enter and leave the burning ground area will be made in advance by Group ENG-4 with T. B. Harris, GMX-3. 

·.'/CC /p& 

R. w. Drake 
R. 
:3. 

Owen ~ 
E. Russo 

H. ....... Ballan~e 
c. R. \'/est 
?... ' Thrap ~. 

'1'" B. Harris 
R. L. Cunve!"se 

' Hilton ...... .... 
E. Wilder 
GMX-3 Reading File 
File 

Approved by: 
M. L. B: .,,ks 
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OUMPINO ~ '!'~~""' IN Tlfl: B'URNtNO QaOUNn CANYON 

a.t.,..ace I Qrou.p OMX·l SOP U.l. 6 7sc&---? 
PertnlaaioG ta requea&H to allcnr The Zia Coml)UY to dump UO\&C tbree 

trucklo&c:la o£ GOGCoruAu.a~~l debria iA the cuyoG cor~ ol TA·l6·l87. Tbia 
1~e.rial la AOAco=Dut~ debria left !.rom bur11ill1 olct exploein bui14lll&• 
&D4 maaaaiMa a& TA-6. la material abowcl be •••••ially tree of a~ay HE 
coD&&miD&Uoza. aiAce !lre ••• uaecl to dea&:o"f the b.Uhlm;•• Howewr, 1111 
!elt tbal it tboWd ca& be depc3ai&ecl iD aa uea opea to the public beca.aae ol 
the aU;ht poat~U1ty of hi4deD HE coacamiD&&io.a. l do DOt tee1 Lba& \he po11tble 
an:aow:a& ol HJ: comamiulioD ta ana& eDOu&b to 1Acreaae the exp!oetve haaarcl 
iA &bla clump. No co=D1&a&tble material ia to be iAcllldecl &Ad anaqemeua 
to eAter a.a.clleav. &be banWai aro11Ad area wUl be &n&cie u:a &c:IYaace or 
Croup J:NQ-4 wida T. a. Hu-ria, Oroup QW.X-3. 

WCC/pa 

c:ca R.. w. DraM 
B.. OweD 
H. E. BaU•ace 
T. a. Harria 
l"ile~ --.... 

Approwc b)'1 

Original Si~t'd By 
,~ r~ :''""r-""'·~s. 
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September 9 a ad 10, 1969 

The Los Alamos Scientific Laboratory, under the direction of the 

E'agiaeeriag Depal"'Cleat a ad Satety Group, bas recently cleared some 

.:'or.ner t!.riag sites a ad dismantled and rsoved about 75 abaDiicced explo

sives processiag aad service buildiags 1acluci1cg their associated. 

utilities. The goal \las to renove all hazardous uterials trom 'both 

a 'bove a ad belov grouad, eli:lica te all evidence of tor.::er oceupenc:y, 

return the entire area to its natural state, and, ill the cue of oae 

firiag poi:t, be able to allow public access. Procedures were developed 

for the sate r~oval of explosive aad radioactive coatamiMted =aterials, 

structures, aad drains. Cae of the JDCre bazarcious operatio:la was the 

removal of ucdergrounC. explosive waste draias, some ot which conUliced 

significant ~uactities of explosives. Although this was a :leanup job 

some of the same problcs caa be encounte~ aad the same solutions 

applied 1: mod1t1cat1oa a:d ~intenecce work of operating explosive 

facilities. ~ith the use of slides, I will describe the prior conditio:s, 

the methoC.s \ole used, some of :he conditions encountered, and the end 

results of this e~rort. 

LASL, as we are c~ooly called, was created duri:g Worl~ 'War II by 

the ~anhattar. Engir.eerir.; ::listrict for the purpose ot d.evelC'Piag an 

~: tom1c bomb. Siace the .,.ork i~vol ved explcsi ves, t~porary explosives 

~recessing and storace bu1ld1r~s were built. As in cany rusn operations 

Jf an apparently te:porary nature, ~~e facilities were oct the best fer 



I- I 

safe operations. Juring t~e early uses of these facilities, =any addit!:~s 

and chacges .. ere made on short. notice and vi thout advance planning. The 

result 'Was a hodgepodge of ':.cporary buildings and facilities that -.ere no~ 

satisfactory for long-time use. 

By Congressiocal action, Los Ala.:!!Os vas mde a permaneat facility i:l 

1946. People then began to consider per.u.nent structures to replace the 

temporary ones built during the war. Construction of new facilities was 

started in the late forties and most of the old temporary stl"'.lctu:-es were 

replaced with new pe~nent ones. Very few of the old structures were 

dismantled 'When lle'W structures were built to replace them. They 'Were used 

for various explosive operations and dead storage for a few years and 'Were 

eventually a 'band.cned in place. 

Ia the early 1960's .it ws decided that some of the abandoned buildings 

in the operating areas should be removed because of the fire bazard they 

created to some of the aev facilities. These buUdings could aot easily 

be dismantled safely, since they were heaTily contamiaated vith explosives. 

It wes decided to use aa in-place coatrolled burning destruction method. 

To ensure good flashing and burning, additional combustible material 'Was 

placed inside the buildings and the interiors were soaked Vi th kerosene. 

Duri:g nonvorki~ hours, the buildi~s were ignited remotely by the use of 

electric squibs and allowed to burn to ground level. This vas done ey the 

F1re Depart:nent during the 'Winter months vhen the ground was covered 'With 

ano'W. The controlled burning program vas successful ia removing the hazards 

from those parts of the structures and equip:nent that "Were above ground, 'cut 

was essentially i~effective on the equipment, drains and su:ps that were at 

ground. level or below grade. The structures were lett in this condi ticn fer 

the next !cur or f'i ve years. Tte hazard of the underground eJq)los i ve con

tamicated drains recained, and the burned debris created an eyesore. 

Funds -.ere appro~riated to remove the still existing ~azards, cleanup 

f'or the sake of appeurance, and ~e the land available for further use 

when needed. 

Coe or the f~ring sites ~as outside cur normal Laboratory area. Th!s 

particular site hu been •lsed for firing eJq)eruental explosive shots, .=os":. 

of which con~aioed radioactive ~~terials in the explosive lsaecbly. ~!~ 



!'ac1l!. ty and its land has been declared surplus to the Laboratoi""J' s nee:.s, 

and t~e :and ~as to be ret~ed to the AEC ~ho ~s to open it fer ?Ubl!.: 

~e. Since the public ~ould have access to it, it vas necessary to =ake 

sure -:t.a t no hazards or da.oge~us attractive souvenirs were lett io t~e 

area, especial~y ~~r public relations considerations. 

One of tte considerations in doing this restoration wort now was t~4t 

many or the ~ployees who had worked at these facilities were stil~ e~pl;yei 

by the Laboratory. They '"ere available tor consultation in dete:r!!lioin.g ·•r.a: 

operations had been carried on in each ot the buildings or areas a!ld c:·~:! 

assist io deter.:1ioiog what hazards might still exist. It ve had wa1 ted 

another ten years or more, cany of these people would have retired and 

would not be readily available tor consultation and assistance. These 

people were a valuable asset in determining just what conditions did exist 

~nd were, in some cases, core reliable than the engineering drawings aod 

records teat '"ere found in the files. Many hours '"ere spent in assembli:.g 

the available drawings and recorda on each ot the old buildings, but there 

'"ere many missing links. There 'Jere no ccaplete "as-built" records. ~is 

is also true many t1:1es when modifications or extensive maintenance \iOrk :.s 

being planned. 

I bave divided the presentation into two areas: first, t.~e removal ar.d. 

clearance ot explosives process buildings and second, the clearing of a 

former !irir~ site. 

SU:JE 1. Followiag the war, prior to the construction of any per...aneo~ 

buildings, use of the temporary varti.me facilities for explosive processi:.g 

continued. Thare vas a large collection of \iooden process build~~s and. 

support facilities. Ttere 'Jere !ew, it aay, structures that had not t~~~ 

added to or modif!ed. 

su:E 2. The controlled burning program waa accomplished. as the f:::-s-:. 

step for those wooden bui:uings no :onger needed. The better 'ouildi~gs 

~ere ~iotained for suppor~ facilities, and a few are still in use today. 

~.e burn~d skeletons of those that were destroyed ~ere left 1o place unt:.: 

~oney vas appropriatei for r~ther cleaoup and removal. The ne'" pe:r!!18ne~-:. 

structures 'Jere ~de pri:arily of :oncrete and located arouod the perL~e':.e::

of the old facilities. 



Sll:E 5• Sho~s a t:rplcal abandone~ building prier to ccntrolled 

'o~icg. :rote that part. of this 'ouildicg has conc~te re1o rcrced. .,.a lls 

and tee rest 1s of ~ood. Buildings, such as magazines that had earthen 

barricades against then, ~ere burned il1thout removi:'lg the earth. Tile 

combustible materials ~ere removed very effectively and completely. The 

remaining ~ork fer the cleanup of that type of structure ~as Just the 

removal of ~he concrete floor and leveling of the earthen barricade. 

SLID! 4. Sho~s a typical process building after the controlled 

burning. It can be seen ho~ the heat thoroughly flashed. the vacuum 

pipes, ducts, and all equipment in the building. Tvo explosive vaste 

sum~s can be seen in the foreground. In most cases the collection sumps 

~ere exposed to very little heat from the fire, at least cot enough to 

consider them flashed.. We did not develop a controlled. burning method 

that ~ould ensure complete flashing of the collection sumps at or belc'il 

ground level. 

SLIDE ; . Sho'ils a section of vacuum llne which detocated. during the 

controlled burning and vas positive evidence that the burning did provice 

effective flashing. 

controlled burning. 

Several s=all detonations 'ilere heard during the 

Some of our facilities had. common utility buildings 

~hich served. several smaller buildings. In these cases, a central vacuu:1 

system served several bays or small structures. The pipes bet~een 

buildings vere not exposed. to r:ashing during the controlled burning 

operation and therefore ~ere still explosive-contaminated.. These con

taminated ?ipes \:ere removed 'r1y the use ot an external pipe cutter vi th 

vater ::""Jnning over the cutting area. The ends of contaminated. pipes 

ilere capped vith plastic and taped. to prevent loose HE from fall!~ out 

durin; r~naline end ~ovt~g to a iiRSh·aovn building for explosive decon· 

tamination. 

SLIDE 6. Sho~s a building during the process of removal of the 

debris fro~ a:ove the floor level. Since the controlled bu.PQiog did 

not re~ove the underfloor and underground hazards, the next step duri~B 

the cleanup ~as to remove the flashed debris abov~ the floor level. 

This ~as done by using only r~nd tools to cut or remove all the pipes 

and equi~ent. The use of cutting torches or po~er tools ''s not per.nit~ei 



duri~ ~,is c~eretioo. It is su~ris1cg how much work can be done usir~ 

only r~nd-operated pipe and bolt cutters. An ~oncmical bonus of :i:i~~~ 

the 'WOrk to stanC.ard !-.and :ools ws tbat laborers could do this 'WOrk and ~ ':. 

did not require ~re expensive craftsmen such as welders. We felt tbat ~~e 

reduced per-hour cost ~ore t~.an offset the e~ra speed that could r.ave tee~ 

gained by the use of a cutting torch, even without regard to the safety 

considerati~os. The persoaael for this deoolition "Worx were construction 

workers "Who did not normally work with or around explosives. Before eac~ 

:najor portion of the job, an extensive standard opention procedure vas 

prepared by the representatives of the Engineering aQd Safety Depa~ents 

and approved by the Explosive Technical Group. Before the work began an 

orientation prog~ was conducted tor the workers aDd their supervisors, 

and all the general safety rules and conditions in the SOP's vere outlined 

in simple ter.ns. They were shovn sUil)les of va.rious kinda ot explosives 

that they might encounter. The workers were instructed that if they fouod 

any explosives or anything they thought might be explosives, they "Were to 

stop work and i=mediately notify their supervisor. This proved very profit

able, and the workers were conscientious about reporting anything that even 

res~bled explosives. 

SLIDE 7. Shows a building where essentially all the re=cvable burned 

debris has been removed to floor level. Some waste drains can still be 

seen above the floor level. 'The ne.xt step was to remove the outside under

ground sumps and drains up to the edge of the foundations. 

SLIJE 8. Shows an explosive collection sucp bei~ cleaned out. ~ben 

"We knew of or found large quantities o! explosives, the regular high explo

sive disposal crew was called in to remove the explosives. In these types 

of situations water vas placed 1~ tne sump and allowed to stand for seve~l 

days, ~~en the sludge was re~oved by hand and taken to the burning ground 

for destr~ction. ~is par~icular sump contained the greatest quantity of 

explosives found, esti:~ted to ce about 1500 pounds. I do oct believe ~ta~ 

the collection syste~ was cleaned "When the building was abandoned, or f:r 

some ti:e before. This is an example of vbat one can find around ~ld 

explosive process buildin.ss where the operations were not well con·c.rolled 

and :he buildin~s "Were later aba~doned. , 

i'l I.-, 





general areas of underground drains, ':ut, 1o :nost cases, 1t 'Was necessa::-:r 

':o acc:l..~tely locate the by hand di~icg. 

St::E ~. Sho._s an example o~ -:.te maze of uncovered d..""aio l!::es a:::. 

s~s after the lines vere exposed ey careful digging. Since there ~ere 

add-co items after the or1~1nal coastructioo, there ~as crisscrossir~ cf 

lines. At this particul.ar loca tioa there were three separate d.rair.age 

systems, all installed at different ti:es. Somet~es undergroun~ elect~::~: 

and steam service ._as ioter:nixed ·•i th these underground draiaage syste.::..s. 

Ora"tii9is that sho"tied all drains aod other utilities vere seldo~ found. 
___..__ ""-" - ._. 

SU:lE 13 . Here is an exposed su:np drain lice ready to 'oe re::1oved. :.. 

method vas developed for re::oving these drains remotely. The drains f'r:::: 

the s~s vere ~~le, some wtth ~ortar joints and some just laid end-to-end. 

Io either ~ase 'We were ccace~ed abo~t ~ bavi~~ settled in the ~oints a~d 

thus 'being exposed to pinchicg or crushing action when the draillS 'Were ::Jvec.. 

SUD!: 14. The method used to safely remove the explosi ve-contamic.a ted 

drains vas to 'build a clamp device like a large pair ot old-time ice toc.gs. 

This was fastened to the end ot the crane line and placed around a sect:cn 

of the exposed drain. A lift was t~ea made "tihich raised. one or two sect::~s 

of lice at a time, depeadir~ upon where the 'break occurred. All ~ersoc~e~ 

vere ewcuated. to barricaded locations except the crane operator "Who ... ·as '~ 

the protected cab. The crane was always located at right aogles to t~e 

ditch, so that the operator was not directly ia line vith the drain pi;e 

~hen the initial litt ~as :ade. Cnce the section of pipe vas trokeo free, 

it 'Jas set to one side ~cr l.s. ter cleanic.g. Then a helper 'Jould come fr::::l 

a barricaded area and place t:e to~s on tba next section of pipe. 

SLIDE 15. Shows some of ~~e ~e:oved pipes vhich contained s~gnifi:~~: 

"quanti ties of explcsi ves." From the evidence round in soce of ";!lese d:-:1 :.::s. 

"We suspect that durinc t~eir use, ~o~e beca:e completely plugged. Cper~:crs 

were then ur~ble to get a ~low th~ugh the= and to expedite things mair.:e~a~:~ 

people hac! to coce io a lay new l.:.::es ~ear'by. The plugged lines ·.~ere aoar.:::.::::-.~ 

in place. An exam~le cf ~=i~ is the pipe on the left vhich was completely 

plugged 'With HS. Also shown is an e~~le of explosives settli~~ in t~e 

Joints of d=sin pipes 'Which bore cut our concern abcut pinch points du~i~g 

removal of thiJ tyre of pipe. 



Sll~E :6. Most or the drains were four-inch drains of Vitreous clay, 

·::ut sooe "Were case i:-on. ~ost or the drains from the operating bays to 

the sumps "Were cast 1:-on whil~ ~~ose from the sumps were or the v1t:-eous 

clay. ~e cast iron d..~ins could not 'be broken and removed 'try the re:note 

crane l:~!:g op~ration. we used a chain pipe cutter on the cast 1:-oc 

drains. The final cutting was done from a protected location. ~ater 'Was 

run on the outside or the pipe as an extra precaution to reduce aay heat 

buildup. One may ask why we did not attempt to steam, wash, or ~lush 

these drains before removing the:. Where possible, 'We did wash and. flush 

t!:lem, but, genen.!.ly, they 'Were so plugged with explosives or dirt that 

we could not get a nov through them. Also, neither hot water nor steam 

was available at many ot these locations and it vould have been difficult 

to provide them. Even when water would nov through these draic.s, there 

was co way of knoving hov effectively the explosives had 'been removed. from 

the joints and pockets. In some locations the pipes vere found crushed :r 

collapsed causing the plugging. When sections ot pipes were removed, the 

ends were covered vith plastic and taped to prevent the spilling or explo

sives during handling. They vere then transported. to our erplosive wash 

facility. It we had a particularly sensitive situation, the pipe sections 

'Were placed in a tank ot water for transporting and handli~. At the •asc 

facility, the drain pipes were cleaned. with hot water ana st~ to remove 

all visible explosive contamination. This building is used tor cleani:-.g 

or explosive-contacinated equipment and is served by the explosive waste 

collection system. 

SLIDE 17. Atter all the drains, sumps, and other utilities had been 

removed trcm outside the building foundations, the next step was to remove 

the explosive-contaminated floor and the drains or troughs under o:- in t~e 

floor. To reduce the possibility or an ~pact or friction ignition the 

area "Was flooded with water and then the protected crane vith a headache 

ball ~as used to creak up the floor~ and drains. When the floor was com

pletely b:-oken, a close inspection was made to deter.nine the locations 

and condition of the drains. The area \ias wet thoroughly again, ond t~e 

broken ~ieces of concrete, pipe, i.~ins, etc., were removed by hand • 

.. as during this operation that we experienced our only serious injury 

.,..hich was a ~trained back frc~ 1!:~1~ the piece or broken concrete. 



- ·~ l 

... 

SU:l! 1e. ~e next. step, a f'4:.er t."te noors had been broken up aoci 

the under-f:oor drains and ccot.ami:::ated portions removed, was the re~·re.:. 

ot the re:::aini:-.g dividi~ walls. We felt tbat the potential explosi·re 

conta.mi:-.a ~ion by nov was ::ini:al. A headache ball was used, 'cut the 

large amount of reinforcing steel in the concrete did not yield easi:y. 

In this pa~icular picture you see a slight putt at amoxe leaving the 

wall as t~e headache ball strikes. We assu:e that this was not expl.osi·re 

detocating, but who knolls for sure. The cab ot the crane was protected. 

with hal!-ir.ch plate steel. There were three 6 x 12 inch, tlio-icch-th!.:k 

bullet-proof glass ports tor viewing so tbat the operator was c.ot woriti~ 

co=pletely blind. 

SUDE 19. Some of the buildings bad eaelosed tiring cbamt.ers where 

~ll explosive charges, some containing radioactive material, had been 

tired. ~e walls ot these chambers were impregnated with pieces ot nor.:::al 

uranium and had counts ranging !rem 100 to eo' 000 counts per minute ~er 

60 square centi::eters of alpha and 2 to 20 m1ll1rem per hour ot beta pl.u.s 

gamma. In attempting to destroy reinforced :!':ambers, especially t."lose 

lined with steel, lie found a cutting torch helpful to cut up some of the 

metal and rei:lforciog bars. These chambers had been thoroughly flashed 

by the controlled burning program, and the potential of explosive cont.a::li

nation remining was essentially zero. 'nle :nen using the cutting torc!:es 

wore full-face ~sks to protect them fro= radioactive tu=es tbat ~ight :e 

After all t."le debris had been removed, the ditches and 

excavations were backfilled and the area leveled to the original terrai~. 

In some areas a natural grass was planted, and in others, nature was 

allo..,ed to take over and ::over the areas. The material recoved durir..g 

the cleanup ~as or three types: (1) explosive-con~nated co~bustibles, 

(2) explosive-contaminated nonco~bustible, and (3) noncontaminated ~on

co~bustitle. ~e comtustible ~terial was piled in a large windrow i~ a~ 

open area and then burned during our rainy season. Since there was sc~e 

explosive contamination in the cocbustible ~terial such as covers for 

sumps and open drains, we did not v.ant to place it in the public du.mp. 

The nonccrncustible items that were l<.nown to be, or possibly, explosi'le-
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contaminated vere placed in our explosives contaminated burial ?it. 

~is is a cont~olled burial location for explosive-contaminated i~ems 

that are not economically feasible to clean for salvage or vo~b tte 

cost of !'las.ilir.g. Some o! the drain pipes and the badly conta.mi=a ted 

concrete sucps ~ere placed in this location. There vere 30 truckloads 

of this material. The noncombustible ~terial that vas considered free 

of explosive contamination vas disposed of in our regular controlled 

disposal area vhich is cot a vallable to the public. There were over 

1325 truckloa~ of this ~terial. 

nue operations at 

one of the firing sites, ve agreed to clean up the area so that it coul~ 

be returned to the AEC vi thcut any restrictions. Since this area had· 

been used as a firi~ site, there vere numerous detonations, most of 

which contained in the explosive asse=bly a lanthanu= 140 souree, some

times amcuntiog to several thousand curies. !Anthanum has a relatively 

short balf-li:e, but it vas contaminated also with strontium 90, vhich 

lett much of the area slightly radioactively contaminated vi th this beta 

emittiog z::aterial. The sources had been prepared at this location, and 

the assembly building and its associated plumbing and vaste pits vere 

heavily radioactively contaminated, principally vith strontiw:1 90. In 

addition to the radioactive contamination at the assembly building loca

tion, there vas much debris scattered around tr.e countryside by the 

explosions from the firing locations. This debris consisted mostly of 

twisted metal, wire, and scrap vood. Since the area vas to be retu~ed 

to its natural state, it vas necessary that all this =aterial be picked 

up and that the area be searched for any ha~rdous :ateria:. Calculations 

and inspection of the area indicated tbat the ma.xU.um t'reg:ent range ~as 

about 2000 feet. ~e decided to clear a 2500-foot radius from both of tte 

firi~ points. ':'he removal of the radioactive contamination from the 

~aste pits fro~ the source preparation building vas done by our ovn 

service contractor. More than 550 du::tp-truclt !oacis of material · .. ere 

r~oveci in this part of the operation. This material was taken to cur 

radicact!.ve contaminated burial pit for disposal. For the general clean::-..; 

of the .f!.:-ing area, tva 13-mao Indian fire figr.ti~ cre"s ve~ cbtE'.l:led.. 

They ..,ere avai:.able t'rorn t!'le nearby pueblos and vere trained to ~ark as :ee.:-:.: 



su:£ 22. ~! I:ciian C:'! .... S crgani::ed i:lUl a "scavec.ger hunt,' ar.j. 

':.he amount :f ~e~ris they found ~ear the r1ring poi:ts was tr~e~d:us. 

~e ~en ·•al.i<ed and somet!.::es act:.lal:y crawled shoulder-to-shoulC.er ::: 

~he co~:ent~ted aress. As the distaoce frcm the f!ring points ::c~ease~. 

the amount of ~terial decreased, ~nd the men were able to spread ~a~~e: 

apa~ as the debris got thinner and the pieces larger. 

Full protective clothing vas not necessary, out fi~ badges and ;::

tective gloves were worn by all personnel working on the job to ;~te~t 

them against C:.lts and possible radioactive contamination. Each :an 

carried a gunny sack to hold the debris that he gathered. Most o! the 

debris sho~ed very little radioactive contamination. It was found that 

when several sacks of material were piled together, a count of ~~~ 

0 .1 mr /hr to 1 =-x /hr could be obtained. The filled sacks were depos 1 ted. 

at collection poi:lts and later hauled avay to the contaminateii burial 

pit. There were over 90 d~~p-truck loads ot debris picked up by hand. 

SLIDE 23. ~e terrain some distance out trom the t'iri:lg points ;,;as 

very rough and i:lcluded many sheer clitts; however, any locaticn where 

shrapnel could have rested ._.as searched. The search crews were at ar.:1's 

length when searching the woods and clitts in the outer area. Pie~es of 

debris were fo~C. as far away as 1850 feet. 

SLitE 24. ~e most si£nif1cant find of this search was 32 ~-43 

igniters. ~ere b.ad been a s::all te:~porarywooden "cap" storage ~gazi:1e. 

and, a?parently ;.;hen it was ~oved fro= the site, these igniters r~d 

falleo through the floor and been left th~re for at least ~ine years. 

SLIDE 25. 'l"Jelve pieces of no:-...al uranium were also found cy the 

searchers, all at di!!erent ~ocations and as cuch as 400 feet a~ay f:c~ 

the firing pad. ~e total weight of these pieces vas 23-1/2 pounds. 

SLIDE 26. An interestir~ find was the heads and antlers of t~o bucK 

deer who, duri~ a ~ight, had become enta:1gled and died in some of the 

old firi~g cables lying about the area. 

:':-em the precedir..~ present.ation I believe you can see s rev of the 

safet·r problems that can be created 'oy a'oandcning explosives facilities 

·•ith,;ut considcrotio!'l of future problems. I hope you now have an 



apprec:ation ~o~ ~hat can or should be done ~hen a facility is de

act~:ra ted or ::.odi!'!.ed !'o~ di!"!"erent operations. 

Some ot ~~e safety lessons tr~t have been brought ho~e ~o us ceca~se 

of ttese cleanup operations and tr~t you should be able to make use of 

in your o~n plants are: 

1. waste collection system must be properly designed to provide ~=~ 

successful operation ~ith provisions such as open drain ~i~es 

that are always accessible tor cleaning and inspection. 

2. Standard operating procedures tor bancill.cg, cleanup and d:!.spcsal. 

ot ~aate eXl)losives cust be proper~y prepared and properly 

entorced. 

3. There tllUSt be continuous updating and maintenance of per::anent 

reco~ of as-built drawings ot facilities and associated 

utilities. 

4. Responsibility for shutting down and cleaning up a facility u~c~ 

the completion or temporary stoppage ot its use must be assig~ed 

and funds provided. Operations for deactivation, =odificatio~ 

or cleanup ~ust be recorded tor future reference. 

;. ~oat ~xplosives d~ not become less sensitive or go avay ~ith t~~e 

or exposure to the ele:nents. The cleanup problem and t~e hazari 

~emoval is going to have to be faced 'by someone somet~e. 

6. You ~y get by ~ith careless and sloppy operations for a time, 

but eventually the consequences cave to be dealt ~ith. It is 

~re efficient and safer to do it right at the ttce. 

{. In the ~odifi:ation, =aintenance, d~l1tion or cleanup of expl.:

sive facilitie~, cne cannot ce too cautious or deliberate in tte 

preparation. The most unlikely conditions and circ~stances are 

possible ~ec~~se j~U ere dealing ~ith the for.ner actions o~ tu:~r. 

beings ~ho ~ere !~fluenced cy a ~ide range of ideas, cir:~star.:es. 

ac.d press:J.:es. 

You can see by th~.s ?resentation that this type of operation is q..:.:. :e 

expensi·:e, t!.-:e-c~ns·.:::1in;, and. !'!llec vith many unknovn :-.a:nrds. I r.:::;e 



ttat ycu ~i:l :c~sider the clea~i~~ ar.d sbut-dc~n prcbl~s in prepar:~ 
and approving SOP's for your c~r~nt operations. wben it is kno~n ttat 
an explosi Yes facility is to be shut do~n, ;rou should use your iofluer.ce 
to see that =anage=ent does not allow it to be left in a condition that 
prese:1ts i.mkno~o !-..a:ar~s to !"J.t'Jre users of the facil-ity or the land -:::e: 
it occupies. 

• 
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LOS AU-MOS. NEW MEXICO 

}!r. E. E. Wingfield, Chief, Operation• Branch 

tos Alamoa Area Office 
u. s. Atomic Energy Coma111ion 
LQa Alamo a, Nev Mexico 

Dear Mr. Win;field: 

19 Auauat 1970 

This letter responds co yoursof 3 August 1970 to Hr. Bradbury 

on tha subject "Waste HE DispOsal Questionnaire". 

This Laboratory uaes open air burning aa the principal methce 

of disposing of waste HE, in accordance with the proviaions of the 

Army ~tatertel Cocrn&nQ S&fecy Manual. We also eaploy open air bur:ni.ng 

to dispoae of subacancial amounta of co.bustible materials ~hich have 

bean involvca in our Hi operation• and which are aitber knovn to be, 

or suspected to be, concaainaced wtth Hi. The l&tter uceriala range 

from wiping tissues to porciona of wooden at&nda used. to support 

experimental char;ca ana remaining after the ch&rae waa fired. Becauae 

the volu=e and character of theae two typea of burna are 10 different 

(ana they ara not clone a~lt&neoualy) it ae ... appropriate to give 

tvo anavers co aeveral of the queationl in the ALO queationnaire, one 

response for the bum a of HE wate • and one ftn the other bum a of 

HE•con~natad .. caziala. 

Us ina the n\llbera of the ALO quaaUona, our an1wra would be: 

l. (Hi) 1900 1~/vk avarqa; 3.6 bum1/vk avarqe. 

2. CHE) Mounta ol th••• pa~ bum an ea•utiaUy tnV'ial •. 

<HE•c=taainacea \iaa~•• bumed aeparacaly) 4100 lb/wa aver&&•• 

3. (Both) Dulon~ s-94 elac~~ic aquibe& ucalaiOI", k.anaua. Uak.e nrr, 
roofiq felc. 

4. <Hi) 36 •inucea/w.ek avera&•• 
(HE•ConcuinaCed Wuh) fO'I' p~C Wftat 1 1a&'/wak averqe; IOM 

buma -Uel' fft 41 Jaoun, 



.To: Hr. E. :. Winsfield, ~0 ·2· 19 Auguat 1970 

s. <HE) does nor: exceed l on Ringlem.ann IC4le. 

(HE·conr:&m1n&~ea Waaca) m4ximum density 3·4; over No. 1 ava. 2 hr/wk. 

6. No. 

7. Nor: t1l4t va Are directly aware ofi v~ believe that a Stat& of Nev Mexico 

officiAl apprOAchaa the County on the matter (M%a. Gerety of the LAAO 

Counsel'• Office ia fa.iliar with thia). 

8. No. 

9. No. 

10. No mathoea of aignifieant imprcv...nt are apparen& to u1 at thil ti ... 

ll. le may be appropriate. 

12. Yes, but they preaently have other thins• to do. 

13. The probl• of HI diapoaal 11 probably leu difficult than that of 

diapoaiq of Hl•contuin&ted uteriala. tt vau1d undoubtedly be quite 

expenaive to &chien a Ide, ul'ked reduction in the volwae of the 

1ac.tezo. 

cc: R. E. Schreiber, TAD 
R. Raider, H•3 
M. ·1.. aroou, CHI·~ 
R. L. Spn1cU.Dit Gltl• 7 
H. r. Scbulte; H•S 
Mail • lecoma (2) 
File 

,.. - " 



Oi="F!CE .'-11EMORANOUM 

! . .!]. Panowslo June 1, l 771 

' "· ,, P. G. Salgado 

~. l'' · EFFLUE~T SCOPE COMMITTEE 

~--.~~··l. GMX-3 

On May 20, 19i 1. a meeting was held to discuss the Group GMX. 3 
approach to a.n effluent inquiry. Those participating were: 

H. F. Schulte - Group H·S 
F. W. DuBois 
J. B. Panowski 

C. R. West 
M. Schwartz: 
P. G. Salgado 

J. B. Panowski explained our mechanism for obtaining the amounts 
of HE destroyed in burns and carried away in e!!tuent streams and the 
amounts of solvents drained from the Site. The solvents drained from 
Lhe Site will be reported as that quantity of LASL stock and special 
order solvents delivered from the warehouse to S·Site users (except for 
the solvents expended by the two largest users, Buildings TA-16-306 
and 340; these will be reported individually according to actual usc). 
The HE burned will be reported by weight from records kept by Burning 
Grounds personnel. The HE in effluent streams will be estimated from 
approximate building discharge stream !low rates and the average con• 
centrations of HE in streams as determined from chemical analyses. 
rn addition to the effluent HE and solvents, a list will be provided of the 
S -Site buildings from which there is no or negligible effluent. 

The question was asked as to the composition of the HE combustion 
gas. Panowaki replied that we have inquired of our Local experts and the 
a.nwser is not kzmwn. The carbonaceous materials probably go to C02 and the hydrogen goes to water but the composition of nitrogen gases is 
not known. A suggestion was made by Schwartz that a small experiment 
could be conducted at the Burning Qround to recover free burn off gas 
and· analyze it !or a qualitative evaluation of composition. 

The use of the form provided by Schulte was reviewed. [twas gener
ally agreed that the forma could be uaecl freely to describe S·Site situ&• 
tiona a.ncl ri&icl conformance to the form outline would not be necessary. 

1'\ -,., 



_ . ? a. n c ·.'.: ~ c::. ~ 

.·. c.lcscr:~tlon of do·::nst,·~a.m sotl J.nd effluent sampltng in ::-.c :ar.-:o.:-. 5 

adjJ.ccnc to S-.3ite was p:·esc:ucc..i. Schulte approved of our downstrcJ.:-:1 

soti sa.mpli.n~ procedure, J.nci he sug!;estccl that we sample a.nd a.nJ.lvze 

[:Jr '::::ot·on to cietermme Lhc pcl"Slstcncc of bone acid, which was used ~-

e:-~:cnstvely at S·::;ite many years ago. -

It w.J.s agreed that it would be appropriate to publish sevcHal parers 

assoc111ted wnh environmental protection b.J.sed on work already comrle:c~ 

and work underway at S·Site as ._ollows. 

Authors 

F. W. DuBois 
and J. F. Baytos 

J. F. Baytos 

M. Schwartz . 

Subject 

"HE Deterioration in the Soil Through Weather

ing and BacteriologicaL E!!ects'' 

"Sump Drain Pocket Analyses'' 

"HE Solubility and Analysis" 

H. F. Schulte felt that once we have listed all our effluents. we will 

find that most discharged components will be small and of no concern. 

However, he felt that we may find a. £ew of our discharge materials to be 

worrisome and we may be required to consider our handli"S of these 

wastes more critically. He felt that we may have to consider the trtple 

que stlon, "How far away can we tolerate what concentrations of what 

·materials?" He felt that our discharges to the soil are not getting very 

fa1· away. Clay is a good absorber and material is bound strongly to clay. 

Transfer of our waate then becomes related to the physical washing away 

oi clay. 

J. E. Panowslci cloaecl the meetinl by presenting an "in•perspective 11 

view ?f the masnitucle of the S·Site's waate diapoaa~ problem in the form 

o£ the followinl table. 
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...J, ?a.r:.o·.v~Kt 

S·Sitc 

Solvents 
HE 

Total 
Composition 

- ) -

EFFLUL:~;T CCMP,\I\.ISONS 
(No "trash" inc ludcd) 

DistJosal ( 6 months) 

3, 284 gal 
49, 400 lbs 

Hydrocarbons, CO a, 

Na, H:<O, N01 

.J ·..::--.c l, .. · .. 

P,atc (\bs/hr) 

5. 25 
11. 40 
16. 7 

B. One Automobile ( 15 miles/gal Octane at 0. 703 g/cm.J or S. 9 \bs/gal) 

Gasoline 
Composition 

C. Summary 

S-Site 
One automobile 

POS/ sf 

cc: Jesse Aragon 
H. E. Ballance 
J. B. Bourne 
c. Bogs• 

Disoosal (one hour) Rate (lbs /hr) 

4 gal Z3.6 
Hydrocarbons, CO, 
C02 

, N
2 

, N01 , 502 

16.7 tbs/hr 
Z3. 6 lb1/hr 

R. S. Ciauler 
F. A. Hauser 
D. D. McCormick 
A. Popolato 

W. C. Courtright """" 
C. R. DePoorter 

M. Schwartz 
W. A. Spencer 

F. w. DuBois 
H. B. Fletcher 
J. J. Oarcia 

C. R. We1t 
OMX·l Readi.Dc File 
FUe 
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:-t .... 3chulte 

Jesse . ..:..ra.gon7c//-"" /~ 

;. 3. ?3.n:1wsk~ J.nd P. G. ~a.lga.do t.J'•' .. _ ...... .. --:, ... _ 
GM.."< • 3 • 

7-·-·-· 
I-~-~ . - """""!~=--=- --· 
r---·. . .. --c.--------
1---·------···. 
l-- --- -- --·- . 

~.!emol·a.ndum from Ha.rry F. 

subject "E!fluents from AEC 

, .., ...__. 1--· ~ ' . . 

!n response to the reference memorandum, we have surveyed eiilt.:.cnt 

mater~a.ls from Group G~-3 operations. rn accordance wuh the agreemen: 

reached i.n our meeting on May 20, 1971, we are reporttng chese ei!luents 

( 1) as best estimates from speci.fic buildings, which are la.rge users of 

solvents and explouves or users of materials of .~eci.al concern and ( 2) as 

a.n Ltemized breakdown of material issued to i.ndivtdual buildings. 

G~LX-3 has a large number of buildings a.nd a.uxi.lia.ry facilities. So :l-.a.: 

you will not ha.ve to reduce the information from a formtdable number of 

"Survey of E!!luent Stream" forms, we are providing the followmg ~nio:-~a::::--.: 

Table 1 

Table 2 

Table 3 

0jumbers of G~!X- 3 buildings that emit no or negligible eifluent 

Numbers of GMX· 3 buildings that emtt explosives. solvents. or 

gases in moderate amounts 

Numbers of CMX-3 builclin1s that emit large amounts of explostves. 

solvents, gases, or m.a.terials of particular concern 

Table 4 . Numb;!t2~ CMX-3 structures that are associated with the Bur:::ng 

. 01'~ disposal facilities 
~: .:::. 

• TableS. Mimdaetnr\m CMX-3 buildings that are the responsibility of agenc1es 

-·at.Uz.;.J...a CiMX- 3 

.\ppendix A 

Appendix B 

I '":' ~ ~~ .. ~ "" ...... __ .. 

Forms for buildings listed under Items 3 and 4, above 

Quantities of "materi&l8 of concern" supplied to GMX • 3 buildi.r.gs. 

includinl those listed under ttem 2, above 

.,... -



-... 

:n assessmg the eiiker:.: i.:-om G~~.::-3, :!-.e ca:a on t!':e :·o:~s s:::·.:.~C:: ,., 

Jl.Ven c:edence over :he L;.st of rr:.a:e::als deLvercci. [n these ca.ses, :ecJ:~.; 
::I 

~:·.:.sage a: the ':n.:.i.Ld~.gs tnci;.ca:e ::.a: :he r;-.atertaL deli.·:e:cci, ~::excess o:. 
:!:a~ ·..:.sed, ~.5 3till an ha.nci. :n cases ,_vhere there are no ior~s. ::;.e ei:~·...:.e~ .. : 

rr:.ay oe cons~ciereci :o be equaL :o :hose ma:er:als delL•.1ereci. 

~--~-----····--·- --·· / . .:... s shown tn .-..p - ~ culuents of maJor concern aM!P-

/ 

3olvcn:s and high explosives because oi :he quan~1.1:y of matenal ~r:.·:oL·.·eci . 

. \pproxlmaccly 3600 gallons of vanous solvents are delivered to our opera:::-.?. 

' '.:Jud.dings over a six-month per:.od. These solvents leave :he bulldi.ngs '.:Jv 
/ ·.rar:.ous routes, but we feel :hat virtually all this material e1.ther evapora.:cs 

in::o the atmosphere within a short distance, pe~·haps half a mile, of :!-.c s :~e 
boundaries or is burned as ?ar: of our disposal activities. \'fith :-cs~cc: :J 

waste exploswes, we burn approximately 50,000 pounds durmg a si.."-mor'.::~. 

period and estimate that another 12.3 pounds i.s carried a short distance 

downstream in our sump effluent. 

~nan attempt to get some perspective for the scope ot e •.:> eif~uer:.t 

problem, we have compared the site solvent and HE ef!luent with that of an 

automobile as shown below. 

. _-... G~C<-3 

Solvents 

Products 

EFFLU::NT COMP.-\RrSO~S 

Disposal ( 6 months) 

3, 570 ga.l (.:-~ 7 tbs/ga.l) 

49, 400 lbs 

Rate (tbs/hr. 24-hr ~a·:) 

3. 7 

11. 3 

Tota.l li.O 

Hydrocarbons, C, CO:~, 

~4. HaO· ~o. 

B. One automobile ( 15 miles/ gal: GasoLine at 0. 7 g/ cm.l or 3. 9 lbs I gal) 

Gasoline 

Products 

C. Summary 

GMX-3 

One automobile 

Dis'Oosal (one hour) 

4 ga.l 

Hydrocarbons, C, CO, 
CO, N.,, NO, 50

2
, 

H
4 
6, Pb(C4 H~ )4 

17.0 lbs/hr 

2.3. 6 tbs/!:r ·- ~ ~ 

Rate ( tbs /hr) 

2 3. 6 



• 

..., , ........ ,, ... "'\ -. ---~-----

-1 

:-::~s tr'.io::-r.-:.a:ion ts :::e ~est ~·;at~a.bLe at .::~3 :~::1c and ·;;e a:e ser.d:.:-.; 

·• :::: ~;:J·~ wtth the thought :hat S'J.c!-. ~:1:e::-~r.1 L:-.io:r..a.t~on rr.a·.: be ·.;.se:·..;.~ .:: 

Jt..:.~:~:-.t::"' :he scooe oi t::c ovc::-a.d orobLem. \':e exoecL :o na·;e add~.:or.aL 
~ .. .. .. 

tJ·..:.ar.:~:att'le Lruorrnaaon a.i:ei· analysts o£ ~~qutd a:-.d soiL samolcs £:or.. au:· . . 
c£fker.t st:-eams. These data wlLl ~e i:Jrwa:;.·ded :o you '.vhcn a.vatLabLe. 

; 3P /PGS/ sf 

2nclosures: .\s c~ted above 

.... H . l:yster cc: -· 
?.. w. Drake 
D. D. ~!eyer 

c. ','1. Christenson 

H. s. Jordan .. -Jesse Aragon 
c. ?.. Vlest 

GMX-3 Reading File 
Fite ( 2) 
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G:'v!X- .3 :::t.·::_~r~;cs ?:\.C~.! ',':I! !C:: 
":)r-', .. - ··-·~""' ZFF! c..-v-~ - _.,--- ..... v . .- -· ... - -~.?-= 

~- __ ,... _.,.,., ·- .. •r 
::....· .: .::..\- ... ~· -- ... ~;::::3 :_rc:3 =-= 

:'.\-16- i 7.\-16-209 -:".'.-16-343 Te\-16-3:!0 -' -----.) ' -
10 220 344 -., -:;, ... :;, 3 
.,.., 
-i 221 343 7:.-11- l ') 

54 22.3 360 , 
10 -

53 22.4 400 3 l l 

59 .,.,-
--~ 411 4 12 

61 226 413 6 1 3 
' - 261 414 '):;l 24 1-~ 

73 263 ·US 25 13 

38 277 417 .30 lS 

39 278 435 36 17 

90 281 437 1" .-\-2 3- 1 18 

91 283 462 2 19 
oz. 235 463 3 20 

93 286 476 4 21 

99 300 4"'-i I ~ 
., ., 

164 303 478 T .-\-3 7- 1 
., . 

191 304 489 , 2-t ... 
200 305 315 3 2.3 

203 308 j 16 4 26 

206 319 517 ::l 
,_ 

201 341 518 6 

208 342 519 

T.-\BLE 2. 

GMX-3 BUILDINGS THAT EMIT SMALL OR MODERATE .\MOU:\75 

OF EXPLOSIVES, SOLVENTS, OASES. 

OR OTHER MATERL~LS OF PART!CULAR CONCERN 

(No forms a.re provided.} 

TA-16- 7 
92 

260 
265 

TA-16-2.67 
2.80* 
301~ 

302* 

TA-16-307 
308* 
410 
4JO:e& 

T .\-16-450 
460 

::: E!!luent from building consists of small quantities of solvents and :r:::: 
that are carried to the sump a.nd t'epor·~ed as burned. 

" a/ 
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-· f ---· ... _, •• ...,.J __ , ~ ............ - ....... ~,._...,~-~l--.l..o- - - .. :::\.J..~o. l.....a-.1. ... -... .'t .:.. ...... 

::.~.-l6-ltJ3 

20 2. 
~.,., 

I~ . • ) 
;: ·.) r :-:-: s a: e ;H :J v' c. ea. 

T.-\BLE4 

---------------------
::.:.-16-306 

340 
370 

G~L"<-3 BUR~H~G G?.Otr;.;D AND D!SPOS.'\L STRUC7URES 

T.:..-16-386 
387 
388 

TA-16-389 
390 
392 

TABLE 5 

TA-16-394 
399 
401 
412 

Bt.nLDINQS ASSOCL\TE:D W!'I'H GM:X-3 FOR WH!CH 

POL:...UT!ON EFFLUENTS \'I!LL BE RSPOR T2D BY OTHEP •. '\GE);C:::s 

TA-16- 16 
180 
192 
195 
210 
330 

TA-16-331 
532 
533 
534 
535 

T.l.-16-540 
542 
560 
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Appendix D 

1.0 INTRODUCTION TO HIGH EXPLOSIVES USED AT THE S-SITE 

COMPLEX 

There are several types of explosives and associated co-constituents that 

may be present in soils and/or sediments at sites where explosives were or 

are currently processed, assembled, machined, stored, tested (i.e., 

detonated), or disposed. Potential contaminants from these operations may 

consist of the residual parent explosive and other co-constituents, such as 

inorganic metals, production impurities, degradation products, or products 

of detonation and/or combustion. The migration and dispersal characteristics 

of these potential contaminants in the environment are governed by the 

physical and chemical properties of the constituents, as well as by the 

physical characteristics of the sediments and soils on site. Some of these 

potential contaminants are carcinogens or systemic toxicants and may pose 

a health hazard upon exposure through inhalation, incidental ingestion, and 

dermal contact. 

Explosives used at the Los Alamos National Laboratory (LANL) may be 

divided into three classes: 1) primary or initiating, 2) boostering, and 

3) secondary (bursting charge) or high explosives (LANL 1986, 15-16-315). 

High explosives (HE) that contain HMX (cyclotetramethylenetetranitramine), 

RDX (cyclonitrite, cyclotrimethylenetrinitramine), or TNT (trinitrotoluene) 

as explosive components represent the vast majority of explosives that 

have been processed at Technical Area (TA) 16. 

Primary explosives are not currently processed at the Laboratory but are 

used in squibs, low-energy detonators, fuses, explosive bolts and fasteners, 

and are assembled into test devices. Primary explosives are extremely 

sensitive to friction, heat, and impact, and some are sensitive to an electrical 

discharge. When exposed to flame, these explosives can be expected to 

detonate without burning. Lead azide and lead styphnate are examples of 

primary explosives. These and other detonator materials were used, 

processed, and disposed of at S-Site during the 1940s and 1950s. 

The majority of detonators handled and assembled into test devices at these 

locations are the exploding bridge wire type which contain boostering 

explosives. High-energy exploding bridge wire detonators approved for use 

at LANL may be found in the Fabrication and Assembly Group's (WX-3) 

Standard Operating Procedure (SOP) 1.1.0, Explosives (LANL 1986, 

RFI Work Plan for OU 1082, Addendum 1 D • 1 July 1994 



Introduction to High Explosives Appendix D 

1 5·1 6·31 5). Boostering explosives are less sensitive to explosion initiators 

than primary explosives, but may be set off by heat, friction, or impact. 

These explosives may detonate when burned in large quantities. Examples 

of boostering explosives include HMX, PETN (pentaerythritol tetranitrate). 

RDX, and tetryl (trinitrophenyl methylnitramine). 

HMX, PETN, and RDX are also processed in the first steps of making 

molding powders for secondary or high explosives such as plastic-bonded 

explosives (PBX) and extrudable explosives [e.g., Extex (XTX)]. 

Most of the explosives processed at S·Site are secondary or high explosives 

(LANL 1986, 15·16·315). These explosives require more energy for initiation 

than either primary or boostering explosives. All will detonate if they receive 

a strong shock from an impact or from a boostering explosive. Unless 

confined, secondary explosives will burn without detonating. Examples of 

high explosives include baratol, the cyclotols, TNT, several PBXs, and 

extrudable explosives. 

The types of secondary or high explosives that may be processed at TA-16 

fall into the categories of established explosives, developmental explosives, 

and detonators. Table D-1 lists the nominal compositions of established 

secondary explosives that contain HMX, ROX, or TNT; these include the 

explosives most commonly used at TA-16. Table 0·2 lists the nominal 

compositions of established secondary explosives used at TA-16 that do not 

contain HMX, ROX, or TNT. The type of bonding materials used in these 

explosives (e.g., plasticizers, polystyrenes, waxes, etc.) are not considered 

to be of human health or environmental concern and are not included in 

these tables. Developmental explosives contain the same types of chemicals 

that compose the established explosives; however, they are generally used 

in extremely small quantities (<100 lbs) in a limited number of TA·16 

facilities (TA-16·340 and TA-16·460). However, there are some additions to 

this list. These are included in Table 0·3. A complete listing of each of these 

explosives may be found in WX-3 Standard Operating Procedure (SOP) 

1.1.0, Explosives (LANL 1986 .. 15·16·315). Table 0·4 summarizes the 

explosives components of concern from Tables 0-1 through 0·3, with 

estimates of the total quantities of each that have been processed at T A-16 

over the past 50 years. These estimates were made by Mr. L. Hatler of 

July 1994 D-2 RFI Work Plan for OU 1082. Addendum 1 
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TABLE D-1 
NOMINAL COMPOSITION OF ESTABLISHED EXPLOSIVES THAT CONTAIN HMX, RDX, OR TNT (LANL 1986, 15-16-315) 

CHEMICAL BDNPA/ 

EXPLOSIVE AI BA BDNPF ~ CEP DEHS DOP 

Baratol• 76% 

Boracitol 60% 
Composition A-3 
Composition A-4 
Composition A-5 
Composition B • 
Composition B-3 
Composition C-3 . 
Composition G-4 5.3o/o 

Cyclotol, 75125 
Cyclotol 70/30 
DBA-1 
EDC~ 

EDC-28 
EDC-32 
EDC-37 
EDC-38 
HBX-1 17% 

....X 
LX~ 

l.X.07 
L.X-14 
Octol 
PBX-9001 1.5% 

PBX-9007 0.5% 

PBX-9010 
PBX-9011 
PBX-9205 2"/o 

PBX-9206 
PBX-9401 
PBX-9404" 3"/o 

PBX-9405 3% 

PBX-9407 
PBX-9501 • 2.5% 

PBX-9503 
PBXW-113 
Pentolite 
RDX 
1NT 
TNT INC 
Tritonal 20% 

XTX - L -- •--'··--.. ----- • ._ ___ - ____ ,. .., tt-....t. s.,..A.t noo~rotM~ 

AI pen;er-.ages IV1I wl %. (lANl1986, 15-16-315) 
AI Aluminum powder CEP 
BA Bor1c add DEHS 
lll~PA Bls(dlo•ropropyl) acelal OOP 
Ul JNPf Bls·dlnllropropyl) lomllll f 0 
!ttl Bartum nlrato HMX 

Chloroolhyl phosphate 
01(2-elhylhexyl)sebacate 
Oloctyl phlhalate 
fuel ol 
Cyclololramolhylanalelranllramlno 

FOor 
MO 

1.6% 

1.5% 

MO 
NaN OJ 
NC 
Olher 
PUN 

HMX NaN03 

85% 

9.5% . 

100"1 • 
85% 
90% 
95.5% 
75% 

90'Y. 

92% 

95% 
15% 
88% 

Molor ol 
Sodium nitrate 

X 

NC 

1% 

3% 
3% 

20% 

Nllrocelulose, ceHulose nltrale 
Binders 
f'onlaarythrlol lalranllrale 

PETN 

76% 

50% 

RDX 
TATB 
TNT 
lOP 
X 

RDX TATB TNT TOP OTHER 

24% 
40% 

91% g>A, 

97% 3% 
98.5% 1.5% 
60% 40% 
60"/o 40% 
88% 12% 
91% 
75% 25% 
70% 30% 

X X 
24% 

94% 6% 
15"1. 

91'¥. 8% 
5.5% 

40"/o 38% 5% 

15% 
10"1. 
4.5% 

25% 
90"/o 8.5% 
90"/o 9.5% 
90"1. 10% 

10% 
92% 6% 

8% 
94.2% 2.2"/o 3.6% 

94°!. 
94% 
94% 6% 

2.5% 
80"/o 5% 

12% 
50"/o 

100"/o 
100"/o 
80% 
60"1. 

80% 20% 

Cyclonhe, cyclolr1melhylortelrlnllrwnlrl8 
T ramlnolrlnnrobtlniorlO 
1 rln•rololuono 
T rloelyl phosphale 
Consllluanl prosonl (",\, nol avalkll>"') 

;J;.. 
:g 

~ 
\J 

.... 
:I 

~ g 
r; 
::1 
c:: 
;:J 
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TABLE D-2 

COMPOSITION OF ESTABLISHED SECONDARY 
EXPLOSIVES THAT DO NOT CONTAIN HMX, RDX, OR TNT (all percentages in wt %) 

(LANL 1986, 15-16-315) 

EXPLOSIVE COMPOSITION 

AIANFO Aluminum powder (AI)/ammonium nitrate (AN)/fuel oil (FO) 
AN 100% ammonium nitrate 

ANFO Ammonium nitrate/fuel oil 
BDNPA 100% Bix(dinitropropyl acetal) 

Black powder 74% Potassium nitrate/104% sulfur/14.6% other 

BTX 5, 7 ·Dinitro-1 -picrylbenzotriazole 

DATB 1 00% Diaminotrinitrobenzene 

Datasheet C 63% Pentaerythritol tetranitrate (PETN)/8% nitrocellulose (NC)/ 
29% other 

Datasheet D 75% Pentaerythritol tetranitrate/25% other 

DINGU 100% Dinitroglycoluril 

DNPA 100% 2,_2-Dinitropropyl acrylate polymer 

EDC-8 76% Pentaerythritol tetranitrate/14% other 

High energy propellants 1 00% Solid propellants 

HNS 1 00% Hexanitrostilbene 

K-10 65.3% Dinitroethylbenzene/34. 7% trinitroethylbenzene 

NC 100% Nitrocellulose 
Nitromethane 1 00% Nitromethane 

NO 1 00% Nitroguanidine 

NTO 100% 1 ,2,4-nitro-triazole-5-one 

PBX-9502 95% Triaminotrinitrobenzene/5% other 

PETN 100% Penta erythritol tetranitrate 

PYX 100% 2,6-Bix(picrylamino)-3,5-dinitropyridine 

Smokeless powder (single base) Nitrocellulose/inorganic nitrates 

Smokeless powder (double base) Nitrocellulose/inorganic nitrates/nitroglycerin or nitroglycol 

STRA TABLAST C Slurry blasting explosive 

TAGN 100% Triaminoguanidine nitrate 

TAL-1005E Slurry blasting explosive 

TATB 100% Triaminotrinitrobenzene 

Tetryl 100% 2,4,6-Trinitrophenylmethylnitramine 

TNS 100% Trinitrostilbene 

TPM 100% Tripicrylrnelamine 

XTX-8003 80% Pentaerythritol tetranitrate/20% other 

LANL 1986, 15-16-315. All percentages in wt %. 

July 1994 D -4 RFI Work Plan for OU 1082. Addendum 1 
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TABLE 0-3 

ADDITIONAL CHEMICALS THAT ARE COMPONENTS OF DEVELOPMENTAL 

SECONDARY EXPLOSIVES (all percentages In wt %) (LANL 1986, 15-16-315) 

EXPLOSIVE CHEMICAL EXPLOSIVE CHEMICAL 

X..0231 40 - 90"/o Tungsten X..Q302 100% FKM 

X-0232 40 - 90% Tungsten X..0364 52.4%ADNT 

X..0233 40 - 90% Tungsten X..0365 39% EDD 

X..Q239 40 - 90% Tungsten X-0366 SOD!. EDD 

X..0249 0 - 70% Barium carbonate 5..0367 50% EDD 

X-0250 0 • 1001. Cyanuric acid X..Q368 7.5% Potassium nitrate 

X-Q251 0 - 70% Barium carbonate X-0369 40.3% Potassium nitrate 

X-Q252 0 • 70"1. Cyanuric acid X..0370 36.2'»/o Potassium nitrate 

X-0254 Barium carbonate X-0382 3.75% Potassium nitrate 

X..Q256 Less than 44.9% Barium carbonate X..Q386 6.4% Potassium nitrate 

X..0258 Laaa than 46.8o/. Barium carbonate X-Q387 7.4% Potassium nitrate 

X-Q260 Lass than 47.1% Barium carbonate X-Q388 4.9% Potassium nitrate 

X-0262 Less than 46.7% Barium carbonate X-Q389 85.24% Tungsten 

X-0264 Less than 45.2% Barium carbonate· X-Q390 85.36% Tungsten 

X-0266 Less than 47.1% Barium carbonate X-0415 40% EAK 

X-0268 Less than 27.4% Barium carbonate X-0416 60% EAK 

X-0271 Approximately 0.5% Decyclgallophenone X-0417 80% EAK 

X-0276 35.9% Copper X-Q421 80% EAK 

x-o2n 33% Iron X..Q460 1 1 .5% TCP/1 8% CT 

X-0279 40.8% Cesium nitrate X-Q466 Less than 30% cyanuric acid 

X-0284 0 - 70% Potassium nitrate X-Q467 Lass than 30% zinc oxide 

X-Q294 Approximately 15% MAN X-Q515 50% Cyanuric acid 

X-0295 Approximately 30% MAN X-Q516 5001. Zinc oxide 

ArHT 3,5-0inltro-1 ,2,4-lriaZola 

cr calcium tartrate 

EAK Mixture of ethylene dlamine dlnltrate, ammonium nitrate, and potassium nitrate 

EDO Ethylenediamine cinitrate 

A<M Mixture of HMX, nitrate, esters, oxidizers, and binders 

WN Methyl amine nitrate 

TCP Tricresyl phosphate 

Rt=l Work Plan for OU 1082. Addendum 7 D-5 July 1994 
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TABLE 0-4 

SUMMARY OF HE COMPONENTS USED AT TA-16 

THAT ARE POTENTIAL CONTAMINANTS OF CONCERN 

HE COMPONENT AMOUNT (lbs) NOTES 

ADNT 

Ammonium nitrate < 2 500 

Barium nitrate > 500 000 

BDNPA 2 500 Plasticizing agent 

BDNPF 2 500 Plasticizing agent 

BTX < 100 

CT 

Cyanuric acid 25 000 • 50 000 Mock HE component 

OATS 10 000. 25 000 

Decyclgallophenone < 100 Cast HE additive, viscosity 

Di(2-ethyl) sebacate < 100 Cast HE additive, viscosity 

Dinitroethylbenzene < 10 

Dinitroglycolutil < 500 

DNPA 6000 Plastic 

EAK < 2500 

EDD < 2500 

FKM <1 000 

Hexanitrostilbene < 100 

HMX > 500 000 

MAN < 1000 

Nitrocellulose 2000-5000 

Nitroguanadine 50 000. 100 000 

Nitromethane <50 000 Liquid HE 

NTO 500 ·1 000 

PETN 10 000. 15 000 

PYX < 1000 

RDX > 500 000 

TAGN < 100 

TATS 100 000 - 500 000 

TCP < 100 

Tetryl 1 000·5000 

TNT > 500 000 

Trinitroe -,vlbenzene < 10 

Trinitros1. ioene < 100 

Trioctyl phosphate < 1 000 

Tripicrylmelamine < 1 000 

Note: Abbreviations are identical to those in T abies D-1 through D-3. 

July 1994 D-6 RF' Work Plan for OU 7 082, Addendum 1 
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Group WX-3, who has worked at TA-16 since 1968 (Hickmott and Martin 

1993, 15-1.6-448). 

2.0 POTENTIAL CONTAMINANTS OF CONCERN FROM EXPLOSIVES 

The type of potential contaminants present at a particular site is directly 

dependent upon the type of operation conducted at the site (i.e., processing, 

assembly, machining, storage, testing, and/or disposal) and the type of 

explosive and test device used in the operation. Products of environmental 

degradation (e.g., photolysis and/or microbial degradation) of the potential 

contaminants located at each site may also be present. Table 0·5 presents 

the type of potential contaminants of concern (PCOCs) associated with 

various explosive operations conducted at the Laboratory. Table 0-6 presents 

the potential explosive impurities and environmental degradation products 

likely to be of concern in the environment that are associated with explosives 

that contain HMX, RDX, TNT, PETN, and tetryl. 

TABLE 0·5 

CONSTITUENTS OF POTENTIAL CONCERN 

ASSOCIATED WITH EXPLOSIVE OPERATIONS AT THE 

LABORATORY 

OPERATION 

ASSEMBLY 
PROCESSING AND 

CONSTITUENTS OF POTENTIAL CONCERN OPERATIONS STORAGE MACHINING 

Parent explosive (explosive, inorganic metal 

co-constituents, production impurities) X X 

Inorganic metals (that compose the explosive 

device) 

Products of incomplete detonation and/or 
incomplete combustion (nitroaromatics, lead, 

triable asbestos, polynuclear aromatic 
hydrocarbons) 

Products of environmental degradation X X 

Although Table D-61ists a large number of potential co-contaminants of HE 

that may be detected in the environment, most have only been observed in 

laboratory experiments. The following HE impurities and degradation 

products have been observed in field investigations: in TNT- 2,4 DNT, 

RFI Work Plan for OU 1082, Addendum 1 D-7 July 1994 
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PRINCIPAL 
TYPE OF 

EXPLOSIVE 

HMX 

RDX 

TNT 

TABLE D-6 

EXPLOSIVE CONSTITUENTS OF POTENTIAL CONCERN IN THE ENVIRONMENT 

PARENT EXPLOSIVE INORGANIC 
METALS 

(explosive, (that compose 
metal (production the explosive PIDs and/or PRODUCTS OF CONSTITUENTS DETECTED 

co-consUtuents) Impurities) device) PICs ENVIRONMENTAL DEGRADA liON IN THE ENVIRONMENT 

See Tables ROX, aliphatic See Table Barium, Nitrate ions, nitrite Ions, Parent explosive (HMX, RDX, 
0-1, 0-2, and cyclic 0-11 lead, ammonia, formaldehyde, aliphatic and cyclic nitro-
and 0-3 nitro- friable organic nitro-compounds, compounds), inorganic metals, 

compounds asbestos, hydrogen cyanide (a), mono-, PIDs and PICs (lead, friable 
(a) polycyclic di-, and trinitroso-RDX asbestos, PAHs) (a) 

aromatic analogues, hydrazine, 
hydro- 1,1-dimethylhydrazine, 
carbons 1 ,2-dimethylhydrazine, 
(PAHs)(b) methanol (a)· 

See Tables HMX, aliphatic See Table Barium, Similar to those of HMX (a) Parent explosive (RDX, HMX, 
0-1, 0-2, and and cyclic 0-11 lead, aliphatic and cyclic nitro-
0-3 nitro- friable compounds), inorganic metals. 

compounds asbestos, PIOs and PICs (lead, friable 
(a) PAHs (b) asbestos, PAHs) (a) 

See Tables 2,4-0NT, See Table Barium, 1,3,5-TNB, TNBOH, TNBAL, Parent explosive (TNT, 2,4-DNT, 
D-1, 0-2, and 2,6-0NT, 0-11 TNT, TNBA, anthranils (e.g., 2,6- 2,6-DNT, 1,3-0NB, 1,3,5-TNB), 
0-3 1,3-0NB, 2,4-DNT, dinitroanthranil), nitriles (e.g., inorganic metals, PIDs and PICs 

1,3,5-TNB (a) 2,6-0NT. 2,4,6-trinitrobenzonitrile), (lead, friable asbestos, PAHs), 
1,3,5-TNB. a mines environmental degradation 
1,3-DNB, (2-amino-4,6-DNT, 4-amino-2,6- products (2-amino-4,6-DNT, 
lead, ONT. 4-amino-2,6-DNT) (a) 
friable 3,5-dinitrophenol, 2-amino-4,6- 2-NT, 3-NT, 4-NT,1,2-DNB. 3 
asbestos, dinitrobenzoic acid) (a), Nitroaniline, 2 Methylaniline. 2 
PAHs (b) 2-NT. 3-NT, 4-NT, 2,3-DAT, 2.4- Nitro-4AT, 2 Nitro-6AT, 3 Nitro-

OAT, 2,6-DAT, 2,4,6-TAT, 2- 4AT, 3 Nitro-2AT, 2,4-DiA T, 2,6-
Nitro-6-AT, 4-Nitro-6-AT (c) DiAl (c) 
Nitrocresols (I.e., 2 Nitro-m-
cresol), Dinitrocresols (i.e., 
dinitro-o-cresol) (c) 
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TABLE D-6 (continued) 

EXPLOSIVE CONSTITUENTS OF POTENTIAL CONCERN IN THE ENVIRONMENT 

PARENT EXPLOSIVE INORGANIC 
METALS 

PRINCIPAL (explosive, (that compose 

TYPE OF metal (production the explosive PIDs and/or PRODUCTS OF CONSTITUENTS DETECTED 

EXPLOSIVE co-consUtuents) Impurities device) PICa ENVIRONMENTAL DEGRADATION IN THE ENVIRONMENT 

PETN See Tables PE-tri-N, dl- See Table Lead, Pentaerythritol (PE or Pe-tri-N) Parent explosive, inorganic 

0-1, D-2, and pentaerythritol 0-11 friable (a) metals, PIOs and PICs (lead, 

0-3 hexanltrate,tri asbestos, triable asbestos, PAHs), 

pentaerythritol PAHs (b) environmental degradation 

acetonitrate products (a) 

(a) 

Tetryl See Tables No production See Table Lead, N-methylpicramide, picric acid, Parent explosive, inorganic 

0-1, 0-2, and i111>urities of 0-11 triable methylnitramine (a) metals, PIOs and PICs (lead, 

0-3 consequence asbestos, triable asbestos, PAHs) (a) 

(a) PAHs (b) 
----~-

No tea: For the explosive and metal CO-Q)Ostltuants of the parent explosives, •• Tables 0-1, 0-2, and 0-3. 

For Inorganic metals that compose the explosive device, ... Table 0-11. 

Legend: 
2-amlno-4,6-DNT 
4·amlno-2,6-0NT 
1,3-0NB 
2,4-0NT 
2,6-DNT 
1,3,5-TNB 
t-t.AX 

2-amlno-4,6-dnltrotoluene 
4-amlno-2,6-clnltrotoluene 
1,3-<lnltrobenzane 
2,4-dnltrotoluene 
2,6-dlnltrotoluene 
1,3,5-trtnltrobanzene 
cyclotetramethylane
tatranltramlne 

PE-trt-N 
PETN 
PAH 
ADX 
NT 
OAT 
TAT 
AT 

pantaarythrltol 
pantaerythrttol tatranltrate 
polycyclic aromatic hydrocarbon 
cyclonltrtte, cyclortrtmathylenetrtnltramlne 
nltrotoluene 
dlamlnotoluene 
trlamlnololuene 
amino toluene 

TNBA 2,4,6-trtnltrobenzolc acid 
TNBAL 2,4,6-trlnllrobenzaldehyde 
TNEKlH 2,4,6-trlnltrobenzyl alcohol 
TNT 2,4,6-lrlnltrotoluene 
Footnotea: 
(a) Layton elal1987, 15-16-447 
(b) US ATHMA 1986, 15-16-457 
(c) Karg and Koss 1993, 15-16-555 
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2,6 DNT, TNB, DNB, NT. nitroaminotoluenes. nitrocresols. diaminotoluenes. 

and diojtrocresols; in RDX- HMX, nitrate; and in HMX- RDX. Thus, at TA-16 

we will focus our investigation of HE co-contaminants on DNT, TNB, and 

DNB, all of which are determined by high performance liauid chromatoaraph 

(HPLCl. Many other of these byprodycts. sych as the nitrocresols. will be 

determined by GC-MS during analyses for semivolatiles. 

WX Division SOPs describe components of both standard and developmental 

explosives. The principal constituents of the explosives are generally the 

explosive components themselves, such as HMX, ROX, and TNT. However, 

subsidiary contaminants present in the explosive formulations may include: 

polycyclic aromatic hydrocarbons (PAH), metals, cyanide, and asbestos. 

Each of these co-contaminant types is described below. Inorganic metals 

that may compose the explosive device include, but are not limited to: lead, 

uranium, copper, or iron. 

2.1 Polycyclic Aromatic Hydrocarbons 

Polycyclic aromatic hydrocarbons have been detected at firing sites and 

burning grounds. They may be the product of incomplete detonation or 

combustion of those explosive! that contain motor or fuel oil or may be the 

product of incomplete combustion of fuels used to ignite explosives at 

disposal areas. At TA-16, these contaminants are most likely to be found at 

open burn/-:>pen detonation sites and at firing sites, rather than in association 

with process buildings. 

The manner in which individual PAHs behave in the environment is linked 

directly to the molecular weight of each potential contaminant. For example, 

low molecular weight PAHs (e.g., acenaphthylene, anthracene, fluorene, 

and phenanthrene) are associated with significant volatilization compared 

to high molecular weight PAHs (e.g., benz[a]anthracene, 

benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[a]pyrene, chrysene, 

dibenz[a,h]anthracene, and indeno[1 ,2,3-cd]pyrene) (Clement International 

Corporation 1990, 0873). Thus, it is likely that high molecular weight PAHs 

will be found in the soils and sediments. 

In addition, sorption of PAHs to soil and sediments increases with increasing 

soil organic carbon content. The higher molecular weight PAHs have Koc 

July 1994 D- 10 RFI Work Plan for OU 1 082, Addendum 1 



AppendixD lnrroaucnon to r11gn c.Af.Jw.H>t..) 

values in the range of 1 o•5 to 1 o••, indicating a stronget tendency to adsorb 

to organic carbon (Clement International Corporation 1990, 0873). This 

tendency for sorption also governs the manner in which the individual PAHs 

will move in surface or groundwater. The high molecular weight PAHs will be 

transported in water adsorbed to particulates, whereas the lower molecular 

PAHs will tend to volatilize. Microbial metabolism is the major process for 

degradation of PAHs in the soil environment. Photo oxidation, chemical 

oxidation, and biodegradation are only of importance in water environments. 

Hydrolysis is not considered to be an important degradation process for 

PAHs (Clement International Corporation 1990, 0873). 

2.2 Potential Metal Contaminants 

Metals used in processing operations and in assembly and storage locations 

may be co-constituents of the parent explosive (see Tables 0-1, D-2, and 

D-3). Metals may be co-constituents of parent explosives or may have 

composed the device that housed the explosive. Such metals may include 

barium, beryllium, lead, uranium, copper, and iron. These metals will be 

found in largest quantities at open burn/open detonation sites at TA-16. 

They will also be present at firing sites. Those that are components of the 

explosives themselves will be found associated with process buildings. 

The primary factor governing the distribution of potential metal contaminants 

in the environment is soil pH. With the exception of lead, the potential metal 

contaminants will tend to be more mobile in acidic soils. Lead is mobile in 

soils under both alkaline and acidic conditions. Two metals of particular 

concern at TA-16 are barium and beryllium. 

Barium exhibits low mobility in soil. Barium mobility is limited by adsorption 

in soils with high cation exchange capacity (Clement International Corporation 

1992, 0874). Thus, in fine soils or soils with high organic content, barium is 

expected to be located near the soil surface. 

Scannjng electron mjcroscopjc and electron microprobe jnyestigatjons of 

soils from the TA-16 byrnjng groynd (Brown eta!. 1992. 15·16·389) and 

from wjthjn canon de Valle (Epoler ynpybljshed datal show that barjym js 

present jn at least foyrforms wjthjn contamjnated soils and sedjments: 1) as 

barium carbonate. 2) as barjym sulfate, 3l as barjym adsorbed on organic 
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particles. and 4) as a barjum·iron·titanjum silicate in reaction rims 

overgrowing steel fragments. No barium nitrate was found. Barium sulfate 

apoears to predominate in Canon de Valle and barium carbonate dominates 

in the Area P landfill and in a small drainage from the burning ground. 

Barium sulfate is quite jnsolyble and barium carbonate is moderately 

soluble. 

Beryllium is also expected to have limited mobility in most soil types. 

Beryllium tightly adsorbs to soils by displacing divalent cations that share 

common sorption sites (Syracuse Research Corporation 1992, 0872). 

2.3 Cyanide 

Cyanuric acid, a co-constituent of some developmental secondary explosives 

and a component of mock HE (see Table D-3), contains cyanide. Upon 

heating, cyanuric acid ·evolves hydrogen cyanate (CHNO), which is soluble 

in water, decomposing to carbon dioxide and ammonia (Budavari et al. 

1989, 15·16-454). Thus, cyanide may be detected at processing areas for 

developmental secondary explosives and mock HE. AT TA-16, outfalls 

associated with the 300-Line are most likely to be contaminated with 

cyanuric acid. However, it is unlikely that cyanide will be detected at testing 

or disposal sites. 

The fate of cyanide in soils and/or sediments is pH dependent. Cyanide may 

adsorb to suspended solids and sediments, although adsorption is probably 

insignificant when compared to volatilization. The adsorption of cyanides 

increases with increasing iron oxide, clay, and organic material. However, 

instead of being more mobile in acidic environments, cyanide adsorption 

increases with increasing acidity (ATSOR 1991 Syracuse Research 

Corporation 1992, 15·16-451). 

In the soil, cyanide may be present as hydrogen cyanide, soluble alkali 

metal salts, or as immobile metallocyanide complexes. Under aerobic 

conditions, low concentrations of cyanide undergo biodegradation with the 

formation of ammonia followed by nitrate. Under anaerobic conditions in the 

subsurface environment cyanides denitrify to gaseous nitrogen (GiemeP'It 

IP'IterP'IatieP'Ial Gerl'eratieP'I 1991 Syracyse Research Corporation 1992, 

15·16-451 ) . 
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2.4 Asbestos 

Asbestos is nonvolatile and insoluble. Thus, its fate is primarily controlled 

by deposition after airborne transport. However, some fibers are sufficiently 

small that they may remain suspended in the atmosphere or water and be 

transported long distances. Asbestos is not known to undergo significant 

transformation or degradation in the environment (Clement International 

Corporation 19900, 15-16-450). Asbestos is most likely to occur at firing 

sites and WW II waste disposal sites at TA-16. 

3.0 FATE AND TRANSPORT OF EXPLOSIVES AND EXPLOSIVES 
BY -PRODUCTS 

In addition to environmental degradation, other factors affect the potential 

fate and migration of PCOCs in the environment. These include the physical 

and chemical properties of the constituents and their degradation products 

as well as the physical and geochemical characteristics of the sediments 

and soils on site. Factors such as soil pH, soil cation-exchange-capacity 

(CEC), water infiltration rate, soil porosity, along with chemical-specific 

factors [e.g., water partition coefficient (K
00

), and soil retention factors (Kd)] 

are key to understanding the potential migration patterns of these 

constituents. A summary of aspects of the environmental fate of ~ 

explosives is presented in Table 0-7. 

A sjte-soecjfjc jnyestjgatjon jnto the decomposjtjon of HE ysed at TA-1 6 was 

jnjtjated jn the late 1960s. Test cvljnders were spjked wjth HE. loaded jnto 

transjte tybjng. and byrjed at test plots at TA-11. The amoynt of HE 

remajnjng after foyr and one-half years lDyBojs and Bavtos 1 972. 1 5-16-286) 

and twenty years lPyBojs and Baytos 1991. 071 8) was measured. Oyer 

ninety percent of the TNT bad disappeared oyer twenty years: howeyer. 

more than seventy percent of the BOX. HMX, and PETN remajned. 

Layton et al. (1987, 15·16·44 7) provide a detailed discussion of the 

distribution of HE in environmental media. They calculate the distribution of 

a number of HE. including TNT, HMX. RDX. and HE byproducts including 

DNT and DNB, in reference landscapes using the program GEOTOX. They 

also summarize existing data confirming HE and HE byproducts at open 

burn/open detonation sites nationwide. 
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TABLE 0-7 

ENVIRONMENTAL FATE OF EXPLOSIVES AND HE BYPROOUCTS 

CONSTITUENT WATER Logl<oc 
OF POTENTIAL SOLUBILITY 

CONCERN (mgll) 

2-ammo-4,6- 2 800 (a) 0.15 (a) 

D'lT 

4-amino-2,6· 2 800 (a) 0.26 (a) 

D'lT 

1,3-0NB 533 (b) 1.56 (b) 

2.4-0NT 280 (b) 2.4 (b) 

2,6-0NT 206 (b) 1.89 (b) 

HMX 2.6 (a) or 2.11 (a) 
5.0 (a) 

PETN 2 (a) or32 1.83 (a) 
(a) 

PE-tri-N Very Not 
soluble (a) available 

ROX 42.2 (a) 0.89 to 
2.43 (a) 

Tetryl 75 (a) 2.43 (a) 

1,3,5-TNB 385 (b) 2.82 (b) 

TNT 123 (a) 2.67 to 
3.2 (a) 

(a) Layton et al. 1987, 15-16-447 
(b) Burrows et al. 1989, 15-16-455 

July 1994 

HENRY'S ENVIRONMENTAL FATE PRIMARY LOCATION IN 

CONSTANT ENVIRONMENT 

(atm-m3/mol) 

-4 E-9 (a) Gradual movement through Subsurface soils and 

soils and groundwater, should groundwater (a) 

bind to humic acids and other 
organic matter (a) 

-1 E-9 (a) Gradual movement through Subsurface soils and 

soils and groundwater, should groundwater (a) 

bind to humic acids and other 
organic matter (a) 

1.8 E-7 (b) Gradual movement through Subsurface soils and 

soils and groundwater (a) groundwater (a) 

1.86 E-7 (b) Gradual movement through Subsurface soils and 

soils and groundwater, groundwater (a) 

diffusion of both vapor and 
aqueous phases through soil in 
soils receiving limited water 
infiltration (a) 

4.86 E-7 (b) Gradual movement through Subsurface soils and 

soils and groundwater, groundwater (a) 

diffusion of both vapor and 
aqueous phases through soil in 
soils receiving limited water 
infiltration (a) 

1 E·16(a) Leaching through soils Subsurface soils and 
groundwater (a) 

4 E-10 (a) Leaching through soils Subsurface soils and 
groundwater (a) 

Not available Very stable in sunlight, Subsurface soils and 

resistant to microbial groundwater (a) 

degradation (a) 

6.58 E-12 (a) ROX does not strongly adsorb Subsurface soils and 

to soils and sediments, soil groundwater (a) 

adsorption affects RDX 
migration only in soils with an 
organic content >0.25 wt% (a) 

2.0 E-12 (a) Leaching through soils (a) Subsurface soils and 
groundwater (a) 

9 E-8 (b) Gradual movement through Subsurface soils and 

soils and groundwater (a) groundwater (a) 

2.6 E-9 (a) Migration of TNT is affected in Subsurface soils and 

soils with a cation exchange groundwater (a) 

capacity (CAC) 
> 1 0 meg/1 00 g; vapor-phase 
diffusion only important in soils 
where water infiltration is low (a) 
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The most important result of the modeling is that all of the HE and HE 

byproducts are calculated to be distributed into both surface soils (A soil 

horizons) and subsurface soils (B soil horizons). In the western ecoregion 

models TNT, DNT, and RDX were all predicted to favor subsurface over 

surface soils. This modeling may not be directly relevant to TA-16 because 

a near-surface groundwater reservoir was included in the models. 

The compiled data on concentrations of HE and HE byproducts for a wide 

variety of facilities also suggest that HE is distributed in surface and 

subsurface soils (Layton et al. 1987, 15-16-447). In general, the actual field 

data suggest greater concentrations of HE in surface soils than predicted by 

the GEOTOX modeling. 

The implication for TA-16 of these data is that subsurface sampling for HE 

will be necessary at those sites where HE contamination is likely, such as 

at TA-16·260 and sump outfalls. However, the lack of evidence for decoupling 

of surface and subsurface HE suggests that surface screening can be used 

to locate subsurface HE contamination. 

4.0 TOXICITY OF HE CONSTITUENTS 

Several of the explosives, co-constituents, degradation products of the 

explosives, and associated experimental materials are carcinogens and/or 

systemic toxicants. Nearly all of the potential contaminants may exert their 

toxic effect (i.e., either carcinogenic and/or systemic effect) through any of 

the direct routes of exposure (i.e., inhalation, incidental soil ingestion, 

ingestion of water, and dermal exposure). The exceptions to this include the 

carcinogenic metals (cadmium, chromium~. and nickel) and the carcinogenic 

mineral asbestos, which are considered by the US Environmental Protection 

Agency (EPA) to be carcinogenic only through the inhalation route of 

exposure. 

Table O-S lists the potential inorganic contaminants considered by the EPA 

to be carcinogenic only through the inhalation route of exposure (EPA 1992, 

0830). They are placed in order of highest carcinogenicity to lowest 

carcinogenicity. The class of carcinogen refers to the evidence used to 

support the carcinogenic classification. For example, the evidence supporting 
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TABLE D-8 

CARCINOGENIC INORGANICS VIA INHALATION 
-HE DEVICE CONSTITUENTS 

CONSTITUENT CLASS OF TARGET ORGAN 
CARCINOGEN 

Chromium~ A Lung 

Asbestos A Lung 

Cadmium 81 Respiratory tract 

TABLE D-9 

CARCINOGENIC CONSTITUENTS VIA ALL ROUTES OF EXPOSURE 
-HE AND BY-PRODUCTS 

CONSTITUENT CLASS OF TARGET ORGAN 
CARCINOGEN FOR ORAL ROUTE 

lnorganics 

Beryllium 82 Multiple organs 

Organics 

PAHs (e.g., benzo[a]pyrene) 82 Stomach 

2,4-DNT 82 Liver 

2,6-DNT 82 Liver 

RDX c Liver 

TNT c Bladder 

TABLE D-10 

ORGANIC SYSTEMIC TOXICS- HE AND BY-PRODUCTS 

CONSTITUENT ORAL RfD TARGET ORGAN OR EFFECT 
(mg/kglday) 

1,3,5-TNB 5.00E-5 Spleen 

1,3-0NB 1.0E·4 Spleen weight 

Nitrobenzene 5.00E-4 Liver, kidney 

2,4,6-TNT 5.00E-4 Liver 

2,4-DNT 2.00E·3 Neurotoxic 

RDX 3.000·3 Prostate 

Tetryl 1.00E·2 Liver, kidney, spleen 

HMX 5.00E·2 Liver 
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the carcinogenic classification of A for a potential contaminant is stronger 

than that for a constituent with a carcinogenic classification of B. 

Table D-9 lists the potential inorganic and organic contaminants that are 

explosives' components considered by the EPA to be carcinogenic through 

all direct routes of exposure (EPA 1992, 0830). The target organs identified 

are for the oral route of exposure. These potential contaminants are placed 

in decreasing order of carcinogenicity within each class of chemical (i.e., 

inorganics and organics). 

All of the aforementioned constituents have the potential to exert a systemic 

toxic effect through all direct routes of exposure. However, systemic health 

criteria have not been developed for all of these constituents. Tables D·1 0 

and D-11 list the constituents, oral target organ designation, and oral 

reference criteria [i.e., reference dose (RfD) in mg/kg·day] available from 

TABLE D-11 

INORGANIC SYSTEMIC TOXICS - HE DEVICE COMPONENTS 

CONSTITUENT ORAL R1D TARGET ORGAN OR EFFECT 
(mgJkglday) 

Lead 1 0 ugldl (blood) a Central nervous system 

Cadmium 5.00E·4 Kidney 

Uranium 3.00E·3 Kidney 

Beryllium 5.00E·3 Not available 

Chromium~ S.OOE-3 Central nervous system 

Vanadium 7.00E·3 Not available 

Cyanide 2.00E·2 Myelin degradation 

Nickel 2.00E·2 Decreased body weight 

Barium 7.00E·2 Blood pressure 

Boron 9.00E·2 Testicular effects 

Manganese 1.00E·1 Central nervous system 

Nitrite 1.00E·1 Methemoglobemia 

Zinc 2.00E·1 Anemia 

Copper 1.30E+O Gl irTitation 

Nitrate 1.60E+O Methemoglobemia 

a The blood lead level of 1 0 ugldl has been selec1ed as a cu1off for intervention. 
Lead does not have an RfD because lead does not have a known threshold for 
the induction of systemic eftec1s (EPA 1990, 15-16-456). 
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the EPA. An RfD is the highest dose that an individual may receive 

throughout his lifetime without experiencing an adverse health effect. The 

more toxic systemic constituents have the lowest RfDs. These constituents 

are placed in decreasing order of systemic toxicity within each class of 

chemical (i.e., inorganics and organics). 
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APPENDIX G 

SAMPLING PROCEDURES 

G.1 Procedure for Collection of Rinsate Samples 

Rinsate samples will be collected using an open-top stainless steel or polyethylene container or 

a disposable composite liquid waste sampler (e.g. Coliwasa) or similar equipment. Samples will 

be collected using the open-top container as follows: 

1) Collect rinsate by pouring distilled or deionized water over decontaminated debris. 

2) Collect samples for volatile organic compound (VOC) analysis first, by slowly 

discharging into the sample vials when filling the VOC sample vials. Avoid any agitation 

that could cause volatilization. Completely fill the vial to eliminate any headspace. This 

may be achieved by gently pouring the last few drops into the vial so that surface 

tension holds the water in a convex meniscus. When the cap is applied, some of the 

overflow may be lost, but the airspace in the bottle should be eliminated. After capping, 

turn the bottle over and tap it to check for bubbles. If any bubbles are present, repeat 

the same procedure. If a second try is required, use a new sample container. 

3) To collect composite samples, obtain aliquots from rinsing several pieces of 

decontaminated debris and combine in a single container. Mix to obtain a uniform 

composite sample. Then transfer the water from the container to the sample containers. 

VOC samples should not be composited, due to the potential for VOC loss during the 

compositing procedure. VOC samples must be collected directly into the VOC sample 

vials. 

4} Ensure that all sample containers are tightly capped. Rinse and dry the sample 

containers, attach labels and seals, record the sample information in the field log book 

and complete the sample analysis request and chain-of-custody record. 
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5) Repeat Steps 1 through 4 until all sample containers for this sample location have been 

filled. 

6) Decontaminate the used sampling equipment. Package and label rags and any other 

waste material in plastic bags for subsequent disposal. 

Rinsate may also be sampled using a Coliwasa or similar equipment. Samples will be collected 

using the following procedure: 

1) Remove the decontaminated sampler from its protective packaging. 

2) Open the sampler by pushing the interior rod down to unseat the bottom stopper. 

3) Slowly lower the sampler into the liquid at a rate that permits the level of the liquid inside 

and outside the sampler tube to be about the same. If the level of the liquid in the 

sampler tube is lower than that outside the sampler, the sampling rate is too fast and 

will result in a nonrepresentative sample. 

4) When the sampler stopper hits the bottom of the liquid container, raise the interior rod 

to seat the bottom stopper and close the sampler. 

5) Slowly withdraw the sampler from the container with one hand and wipe the sampler 

tube with a disposable cloth in the other hand. 

6) Carefully discharge the sample into the appropriate containers by slowly unseating the 

bottom stopper. 

7) Collect the samples for VOC analysis first by slowly discharging into the sample vials 

when filling the VOC sample vial. Avoid any agitation that could also cause 

volatilization. Completely fill the vial to eliminate any headspace. This may be achieved 

by gently pouring the last few drops into the vial so that surface tension holds the water 

in a convex meniscus. When the cap is applied, some of the overflow may be lost, but 
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the air space in the bottle should be eliminated. After capping, turn the bottle over and 

tap it to check for bubbles. If any bubbles are present, repeat the same procedure. If 

a second try is required, use a new sample container. 

8) Repeat steps 2 through 7 until all sample containers have been filled. 

9) Assure that all sample containers are tightly capped. Rinse and dry the sample 

containers, attach labels and seals to them, record the sample information in the field 

log book and complete the sample analysis request and chain-of-custody record. 

1 0) Decontaminate the used sampler before collecting the next sample. Package and label 

rags and any other waste material in plastic bags for subsequent disposal. 

G.2 Procedure for Collection of Excavated Soil, Unconsolidated Material, and Tuff Samples 

During the excavation of the waste pile, samples of the soil or tuff will be collected from the 

immediate vicinity of and from within voids of the debris. 

A split-spoon sampler will be used with the following procedure: 

1) Remove debris material from the sampling site until the top of the soil or pulverized tuff 

is exposed. 

2) Assemble the decontaminated split-spoon sampler. 

3) Advance the sampler through the soil or tuff until refusal is reached. 

4) Withdraw the sampler from the soil and transfer the sampler to the sample preparation 

area outside the waste pile but within the exclusion zone. Disassemble the sampler. 

Split the core lengthwise using a clean stainless steel knife or other appropriate 

sampling tool. 
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5) Immediately collect samples for VOC analysis from the bottom 6-in. interval of the core 

either by slicing vertical segments from the core using a clean stainless steel knife (or 

other appropriate sampling tool) or by scooping material from the core using a clean 

stainless steel spoon. 

6) Transfer the samples for VOC analysis to appropriate sample containers using a clean 

stainless steel spoon or other appropriate sampling tool. Tightly pack or fill sample 

containers as completely as possible to eliminate airspace. 

7) Record a description of the underlying soil or tuff in the field log book, including the 

exact location of the hole and batch number. 

8) Collect the remaining samples by obtaining sample material from the remaining interval 

of the core using a stainless steel spoon or other appropriate sampling tool. If this 

sample collection technique is not practical, obtain the remaining samples by 

transferring the bottom 6-in. interval of the core to a decontaminated stainless steel 

bucket or other appropriate container and mixing until the sample is homogenized. 

Transfer the samples to appropriate sample containers using a clean stainless steel 

spoon or other appropriate sampling tool. 

9) If additional material is needed to fill sample containers, repeat steps 1 through 8 at a 

location within the same batch. 

1 0) Ensure that all sample containers are tightly capped. Decontaminate the outside of the 

containers, attach labels and seals, record the sample information in the field log book 

and complete the sample analysis request and chain-of-custody record. Place sample 

containers in plastic bags and place in coolers. 

11) Decontaminate the sampler, spoons, knives, pan and other sampling tools before 

sampling at the next location. Package and label contaminated rags, gloves, and other 

waste material in double plastic bags or appropriate containers for subsequent disposal. 
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When necessary, the following procedure will be used for collecting solid tuff samples with a 

hand-operated electric auger: 

1) Remove the decontaminated auger from its protective packaging and attach the drive 

head. 

2} Place a clean sheet of plastic over the tuff and cut a hole for the auger using a clean 

knife. 

3} Drill into the tuff 18 in. at 6-in. intervals using the auger. Allow the cuttings to collect on 

the plastic sheet. Record in the field log book descriptions of the cuttings from each 

interval, including the location of the hole and the depth interval. 

4} Immediately collect samples for VOC analysis by transferring cuttings from the plastic 

sheet to appropriate sample containers using a clean stainless steel spoon or other 

appropriate sample tool. Tightly pack or fill sample containers as completely as 

possible to eliminate air headspace. 

5) Record in the field log book a description of the cuttings including the exact location 

of the hole and the depth interval. 

6) Collect the remaining samples by transferring the sample material to a decontaminated 

stainless steel bucket or other appropriate container and mixing until the sample is 

homogenized. Transfer the samples to appropriate sample containers using a clean 

stainless steel spoon or other appropriate sampling tool. 

7) Ensure that all sample containers are tightly capped. Decontaminate the outside of the 

containers, attach labels and seals, record the sample information in the field log book 

and complete the sample analysis request and chain-of-custody record. Place sample 

containers in plastic bags and place in coolers. 
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8) Decontaminate the auger, spoons, knives, pan, and other sampling tools before 

sampling at the next location. Package and label contaminated rags, gloves, and other 

waste material in doubled plastic bags or in appropriate containers for subsequent 

disposal. 

G.4 Procedure for the Collection of Decontamination Sludges 

These wastes will be sampled using a thief sampler, sampling trier or scoop, depending on the 

consistency and quantity of the waste. Samples will be collected using the following procedure: 

1) Remove the decontaminated sampler from its protective packaging. 

2) Push the sampler down through the waste until the sampler hits the bottom of the 

container. If a thief sampler is being used, rotate the inner tube to close the sampler. 

If a trier is being used, rotate the sampler to free it from the waste. 

3) Slowly withdraw the sampler from the container with one hand and wipe the outside of 

the sampler tube with a disposable cloth using the other hand. 

4) To collect composite samples, obtain aliquots from the waste containers and combine 

in a single container. Mix to obtain a uniform composite sample. Then transfer the 

water from the container to the sample containers. VOC samples should not be 

composited, due to the potential for VOC loss during the com positing procedure. VOC 

samples must be collected directly into the VOC sample vials. 

5) Open the sampler and immediately collect a sample for VOC analysis. Collect a 

composite sample for VOC analysis by removing waste from the entire sample profile 

using a clean stainless steel spoon. After the volatile sample has been collected, 

transfer the remainder of the sample to a clean stainless steel pan and homogenize it 

using a stainless steel spoon. Transfer the homogenized sample to appropriate sample 

containers. 
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6) Repeat steps 2 through 5 until all sample containers have been filled. 

7) Tightly cap the sample containers. Rinse and dry the sample containers, attach labels 

and seals to them, record sampling information in the field log book and complete the 

sample analysis request and chain-of-custody record. 

8) Decontaminate the sampler, spoon, and pan before collecting the next sample. 

Package and label rags, gloves, and any other waste material in plastic bags for 

subsequent disposal. 

G.S Procedure for the Collection of Decontamination Liquids 

Decontamination liquid samples will be collected using an open top stainless steel or 

polyethylene container or a composite liquid waste sampler (e.g. Coliwasa) or similar equipment. 

samples will be collected using the open top container as follows: 

1) Obtain a sample of the decontamination liquid by slowly immersing the open-top sample 

container and raising it out of the waste. Slowly pour the water into the sample 

containers. 

2) Collect samples for VOC analysis first, by slowly discharging into the sample vials when 

filling the VOC sample vials. Avoid any agitation that could cause volatilization. 

Completely fill the vial to eliminate any headspace. This may be achieved by gently 

pouring the last few drops into the vial so that surface tension holds the water in a 

convex meniscus. When the cap is applied, some of the overflow may be lost, but the 

airspace in the bottle should be eliminated. After capping, turn the bottle over and tap 

it to check for bubbles. If any bubbles are present, repeat the same procedure. If a 

second try is required, use a new sample container. 

3) To collect composite samples, obtain aliquots from the liquid waste containers and 

combine in a single bucket. Mix to obtain a uniform composite sample. Then transfer 

the water from the bucket to the sample containers. VOC samples should not be 
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composited, due to the potential for VOC loss during the compositing procedure. VOC 

samples must be collected directly from the individual waste container. 

4) Ensure that all sample containers are tightly capped. Rinse and dry the sample 

containers, attach labels and seals, record the sample information in the field log book 

and complete the sample analysis request and chain-of-custody record. 

5) Repeat Steps 1 and 2 until all sample containers have been filled. 

6) Decontaminate the used sampling equipment. Package and label rags and any other 

waste material in plastic bags for subsequent disposal. 

Decontamination liquid may also be sampled using a coliwasa or similar equipment. Samples 

will be collected using the following procedure: 

1) Remove the decontaminated sampler from its protective packaging. 

2) Open the sampler by pushing the interior rod down to unseat the bottom stopper. 

3) Slowly lower the sampler into the liquid at a rate that permits the level of the liquid inside 

and outside the sampler tube to be about the same. If the level of the liquid in the 

sampler tube is lower than that outside the sampler, the sampling rate is too fast and 

will result in a nonrepresentative sample. 

4) When the sampler stopper hits the bottom of the liquid container, raise the interior rod 

to seat the bottom stopper and close the sampler. 

5) Slowly withdraw the sampler from the container with one hand and wipe the sampler 

tube with a disposable cloth in the other hand. 

6) Carefully discharge the sample into the appropriate containers by slowly unseating the 

bottom stopper. 
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7) Collect the samples for VOC analysis first by slowly discharging into the sample vials 
when filling the VOC sample vial. Avoid any agitation that could also cause 
volatilization. Completely fill the vial to eliminate any headspace. This may be achieved 
by gently pouring the last few drops into the vial so that surface tension holds the water 
in a convex meniscus. When the cap is applied, some of the overflow may be lost, but 
the air space in the bottle should be eliminated. After capping, turn the bottle over and 
tap it to check for bubbles. If any bubbles are present, repeat the same procedure. If 
a second try is required, use a new sample container. 

8) Repeat steps 2 through 7 until all sample containers have been filled. 

9) Assure that all sample containers are tightly capped. Rinse and dry the sample 
containers, attach labels and seals to them, record the sample information in the field 
log book and complete the sample analysis request and chain-of-custody record. 

1 0) Decontaminate the used sampler before collecting the next sample. Package and label 
rags and any other waste material in plastic bags for subsequent disposal. 
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EVALUATION OF THE 20 NMAC 4.1, SECTION 261, APPENDIX VIII CONSTITUENTS FOR 
SELECTION OF ANALYTICAL METHODS 

Based on the evaluation of the results of previous sampling and sources of the wastes described 

in Chapter 3.0, the following SW-846 methods were selected for analysis: 

• VOCs (Method 8240A or 8260) 

• SVOCs (Method 8270A) 

• Organochlorine pesticides and PCBs (Method 8080) 

• Chlorinated herbicides (Method 8150) 

• Metals (Methods 1311, 6020, 7470, 7471, and 7740) 

• Reactive cyanide (Methods 7.3.3 and 901 OA) 

• Reactive sulfide (Methods 7.3.4 and 9030A) 

• Total cyanide (Methods 901 OA or 9012A) 

The analytes associated with these methods were then compared with the list of constituents in 

20 NMAC 4.1, Section 261, Appendix VIII. The Appendix VIII constituents were then evaluated 

to determine if they could be present in the waste and if SW-846 analytical methods could detect 

these constituents. Based on this evaluation certain Appendix VIII constituents were excluded 

from further consideration. Table H-1 identifies the Appendix VIII constituents that are not 

included in the proposed analyses. 

These constituents were determined to not be in the wastes based on consideration of 

• the general nature of activities conducted in the areas identified as sources of 

wastes; 
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• lists of chemical products formerly used at the S-Site; 

• survey of effluent streams at S-Site; 

• the identification of sources of wastes based on information provided by 

Laboratory employees; and 

• common use as reported in the Merck Index. 

Common use of the excluded constituents falls into one or more of the following 

categories unrelated to site activities: 

• Synthesis and manufacture of organic chemicals 

• Insecticides, fungicides, rodenticides, acaricides, herbicides, and nematocides 

• Drugs and pharmaceuticals 

These uses, as wells as other uses identified in Table H-1, are not consistent with activities 

conducted at TA-16. 

The availability of SW-846 analytical methods was also considered. Most of the constituents 

identified in Table H-1 are not analytes of SW-846 methods. Some of the organic constituents 

included in Table H-1 are included in the list of analytes for the SW-846 methods but are not 

specifically identified as analytes of the proposed methods because of uncertainty in the 

effectiveness of the extraction methods. Depending on the performance of the methods with the 

samples taken during closure, these analytes may be reported. As noted in the comments in 

Table H-1, individual components of some of the Appendix VIII constituents are analytes. For 

example, arsenic pentoxide is not an analyte, but arsenic is. 

595021 k.MDP H-2 



Material Disposal Area P Closure Plan 
Revision 0, February 1 995 

Based on this evaluation, it was concluded that the proposed analyses include the Appendix VIII 

,,__ constituents expected to be present and that no additional analyses are necessary. The 

proposed methods, analytes, estimated quantitation limits (EQL), proposed Resource 

Conservation and Recovery Act (RCRA) Subpart S action levels, and SALs for volatile organics, 

semivolatile organics, pesticides and polychlorinated biphenyls, chlorinated herbicides, and 

metals are summarized in Tables H-2 through H-6, respectively. 
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Common Name 

Acetophenone 

2-Acetylaminefluorene 

Acetyl chloride 

1-Acetyl-2-thiourea 

Acrylamide 

Aflatoxins 

Aldicarb 

Aluminum phosphide 

4-Aminobiphenyl 

5-(Aminomethyl) -3-isoxazolol 

4-Aminopyridine 

Amitrole 
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Table H-1. Appendix VIII Constituents Not Included in Analysis 

-

Chemical 
Abstracts Hazardous 

No. Waste No. Use (Merck) Comments 

98-86-2 U004 Method 8270, pertormance 
with extraction method not 
determined. 

53-96-3 U005 Method 8270, pertormance 
with extraction method not 
determined. 

75-36-5 U006 Acetylating agent. No SW-846 method. 

591-08-2 P002 Method 8270, pertormance 
with extraction method not 
determined. 

79-06-1 U007 Methods 8015, 8032, and 
8316. 

1402-68-2 --- No use; naturally occurring No SW-846 method. 
toxin. 

116-06-3 P070 Method 8318. 

20859-73-8 P006 Source of phospine; Constituent (AI) to be 
semiconductor research. analyzed for. 

92-67-1 --- Method 8270, pertormance 
with extraction method not 
determined. 

2763-96-4 P007 Molecular probe. No SW-846 method. 

504-24-5 POOB Manufacture of drugs and dyes. No SW-846 method. 

61-82-5 U011 Herbicide. No SW-846 method. 
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 

Common Name 

Ammonium vanadate 

Aniline 

Antimony compounds, N.O.S. 

Aramite 

Arsenic compounds, N.O.S. 

Arsenic acid 

Arsenic pentoxide 

Arsenic trioxide 

Auramine 

Azaserine 

Barium compounds, N.O.S. 

Barium cyanide 

*not otherwise specified 
S95021K MOP 

* 

-------

Chemical 
Abstracts 

No. 

7803-55-6 

62-53-3 

---

140-57-8 

---

7778-39-4 

1303-28-2 

1327-53-3 

492-80-8 

115-02-6 

---

542-62-1 

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

Hazardous 
Waste No. Use (Merck) Comments 

P119 Dye, photgraphic developer. Constituent (V) to be 
analyzed for. 

U012 Method 8270, performance 
with extraction method not 
determined. 

--- Constituent (Sb) to be 
analyzed for. 

--- Method 8270, performance 
with extraction method not 
determined. 

--- Constituent (As) to be 
analyzed for. 

P010 Manufacture of arsenates. Constituent (As) to be 
analyzed for. 

P011 Weed control, fugicide. Constituent (As) to be 
analyzed for. 

P012 Manufacture of arsenicals. Constituent (As) to be 
analyzed for. 

U014 No SW-846 method. 

U015 Antibiotic. No SW-846 method. 

--- Constituent (Ba) to be 
analyzed for. 

P013 Electroplating, metallurgy. Constituent (Ba) to be 

~ L ~ 
analyzed for. 
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 

Chemical 
Abstracts Hazardous 

Common Name No. Waste No. Use (Merck) Comments 

Benz(c]acridine 225-51-4 U016 No SW-846 method. 

Benzal chloride 98-87-3 U017 Method 8121. 

Benzenearsonic acid 98-05-5 --- Reagent for tin. Constituent (As) to be 
analyzed for. 

Benzidine 92-87-5 U021 Method 8270, 
nonreproducible 
chromatographic 
performance. 

Benzo [j]fluoranthene 205-82-3 --- No SW-846 method. 

p-Benzoquinone 106-51-4 U197 Method 8270, performance 
with extraction method not 
determined. 

Benzotrichloride 98-07-7 U023 Method 8121. 

Beryllium compounds, N.O.S. --- --- Constituent (Be) to be 
analyzed for. 

Brucine 357-57-3 P018 No SW-846 method. 

Cacodylic acid 75-60-5 U136 Herbicide. Constituent (As) to be 
analyzed for. 

Cadmium compounds, N.O.S. --- --- Constituent (Cd) to be 
analyzed for. 

Calcium chromate 13765-19-0 U032 Pigment, corrosion inhibitor. Constituents (Ca, Cr) to be 
analyzed for. 

Calcium cyanide 592-01-8 P021 Pesticide. Constituents (Ca, CN) to be 
analyzed for. ---- - ---- -- ------ ---- ----
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 

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

Chemical 
Abstracts Hazardous 

Common Name No. Waste No. Use (Merck) Comments 

Carbon oxyfluoride 353-50-4 U033 No SW-846 method. 

Chloral 75-87-6 U034 Manufacture of chloral hydrate, No SW-846 method. 
DDT. 

Chlorambucil 305-03-3 U035 Drug. No SW-846 method. 

Chlordane (alpha and gamma isomers) --- U036 Insecticide. Method 8181. 

Chlorinated benzenes, N.O.S. --- --- Specific chlorinated benzenes 
to be analyzed for. 

Chlorinated ethane, N.O.S. --- --- Specific chlorinated ethanes 
to be analyzed for. 

Chlorinated fluorocarbons, N.O.S. --- --- Specific chlorinated 
fluorocarbons to be analyzed 
for. 

Chlorinated naphthalene, N.O.S. --- --- Specific chlorinated 
naphthalenes to be analyzed 
for. 

Chlorinated phenol, N.O.S. --- --- Specific chlorinated phenols 
to be analyzed for. 

Chlornaphazin 494-03-1 U026 Drug. No SW-846 method. 

Chloroacetaldehyde 107-20-0 P023 Method 8010. 

Chloroalkyl ethers, N.O.S. --- --- Specific chloro alkyl ethers to 
be analyzed for. 

p-Chloroaniline 106-47-8 P024 Method 8270, performance 
with extraction method not 
determined. 
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 

Chemical 
Abstracts Hazardous 

Common Name No. Waste No. Use (Merck) Comments 

Chlorobenzilate 510-15-6 U038 Method 8270, performance 
with extraction method not 
determined. 

Chloromethyl methyl ether 107-30-2 U046 Method 801 0, poor 
performance. 

1-(o-Chlorophenyl)thiourea 5344-82-1 P026 No SW-846 method. 

3-Chloropropionitrile 542-76-7 P027 Pharmaceutical and polymer Purge and trap (Method 
synthesis. 8260) inappropriate for this 

analyte. 

Chromium compounds, N.O.S. --- --- Constituent (Cr) to be 
analyzed for. 

Citrus red No. 2 6358-53-8 --- Food dye. No SW-846 method. 

Coal tar creosote 8007-45-2 --- Wood preservative, insecticide. No SW-846 method. 

Copper cyanide 544-92-3 P029 Constituents (Cu, CN) to be 
analyzed for. 

Creosote --- U051 Method 8100. 

Cresol (Cresylic acid) 1319-77-3 U052 Method 8270 for individual 
isomers, performance with 
extraction method not 
determined. 

Crotonaldehyde 4170-30-3 U053 Manufacture of butyl alcohol, Method 8260. 
butyraldehyde, quinaldine. 

Cyanogen 460-19-5 P031 No SW-846 method. 

Cyanogen bromide 506-68-3 U246 No SW-846 method. 
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 

Chemical 
Abstracts Hazardous 

Common Name No. Waste No. Use (Merck) Comments 

Cyanogen chloride 506-77-4 P033 Chemical synthesis, military No SW-846 method. 
poison gas. 

Cycasin 14901-08-7 --- No SW-846 method. 

2-Cyclohexyl-4,6-dinitrophenol 131-89-5 P034 Method 8270, pertormance 
with extraction method not 
determined. 

Cyclophosphamide 50-18-0 UD58 Defleecing agent for sheep. No SW-846 method. 

2,4-D, salts, esters --- U240 Constituent (2,4-D) to be 
analyzed for. 

Daunomycin 20830-81-3 U059 Antibiotic. No SW-846 method. 

Diallate 2303-16-4 U062 Method 8270, pertormance 
with extraction method not 
determined. 

Dibenz(a,h]acridine 226-36-8 --- No SW-846 method. 

Dibenz[ a,j] acridine 224-42-0 --- Method 8270, pertormance 
with extraction method not 
determined. 

7H-Dibenzo(c,g]carbazole 194-59-2 --- No SW-846 method. 

Dibenzo(a,e]pyrene 192-65-4 --- Method 8270, pertormance 
with extraction method not 
determined. 

Dibenzo(a,h]pyrene 189-64-0 --- No SW-846 method. 

Dibenzo [a, i] pyrene 189-55-9 U064 No SW-846 method. 
------- ~ - L__ - ---
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 

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

Chemical 
Abstracts Hazardous 

Common Name No. Waste No. Use (Merck) Comments 

1 ,2-Dibromo-3-chloropropane 96-12-8 U066 Method 8260, poor purging 
efficiency. Method 8270, 
performance with extraction 
method not determined. 

Dichlorobenzene, N.O.S. 25321-22-6 --- Specific dichlorobenzenes to 
be analyzed for. 

Dichloroethylene, N.O.S. 25323-30-2 --- Specific dichloroethylenes to 
be analyzed for. 

Dichloromethyl ether 542-88-1 P016 No SW-846 method. 

Dichlorophenylarsine 696-28-6 P036 Constituent (As) to be 
analyzed for. 

Dichloropropane, N.O.S. 26638-19-7 --- Specific dichloropropanes to 
be analyzed for. 

Dichloropropanol, N.O.S. 26545-73-3 --- No SW-846 method. 

Dichloropropene, N.O.S. 26952-23-8 --- Specific dichloropropenes to 
be analyzed for. 

Diethylarsine 692-42-2 P038 Constituent (As) to be 
analyzed for. 

N, N' -Diethylhydrazine 1615-80-1 U086 No SW-846 method. 

0,0-Diethyl S-methyl dithiophosphate 3288-58-2 U087 No SW-846 method. 

Diethyl-p-nitrophenyl phosphate 311-45-5 P041 Insecticide. No SW-846 method. 

0,0-Diethyl 0-pyrazinyl 297-97-2 P040 Method 8270, performance 
phosphorothioate with extraction method not 

determined. 
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 

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

Chemical 
Abstracts Hazardous 

Common Name No. Waste No. Use (Merck) Comments 

Diethylstilbesterol 56-53-1 U089 Method 8270, performance 
with extraction method not 
determined. 

Dihydrosafrole 94-58-6 U090 No SW-846 method. 

Diisopropylfluorophosphate (DFP) 55-91-4 P043 Veterenary miotic. No SW-846 method. 

Dimethoate 60-51-5 P044 Method 8270, performance 
with extraction method not 
determined. 

3,3' -Dimethoxybenzidine 119-90-4 U091 Method 8270, performance 
with extraction method not 
determined. 

p-Dimethylaminoazobenzene 60-11-7 U093 Method 8270, performance 
with extraction method not 
determined. 

7, 12-Dimethylbenz[ a) anthracene 57-97-6 U094 Method 8270, performance 
with extraction method not 
determined. 

3,3' -Dimethylbenzidine 119-93-7 U095 Method 8270, performance 
with extraction method not 
determined. 

Dimethylcarbamoyl chloride 79-44-7 U097 No SW-846 method. 

1 , 1-Dimethylhydrazine 57-14-7 U098 Rocket fuel formulations. No SW-846 method. 

1 ,2-Dimethylhydrazine 540-73-8 U099 No SW-846 method. 

alpha,alpha-Dimethylphenethylamine 122-09-8 P046 No SW-846 method. 
---·- -- ----
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 

Chemical 
Abstracts Hazardous 

Common Name No. Waste No. Use (Merck) Comments 

Dimethyl sulfate 77-78-1 U103 Methylating agent in organic No SW-846 method. 
chemical manufacturing. 

Dinitrobenzene, N.O.S. 25154-54-5 --- Method 8270 for individual 
isomers, performance with 
extraction method not 
determined. 

4,6-Dinitro-o-cresol salts --- P047 Constituent 
(4,6-Dinitro-o-cresol) to be 
analyzed for. 

Disulfoton 298-04-4 P039 Method 8270, performance 
with extraction method not 
determined. 

Dithiobiuret 541-53-7 P049 Plasticizer, intermediate in No SW-846 method. 
chemical manufacture. 

Endothall 145-73-3 P088 Herbicide, defoliant. No SW-846 method. 

Endrin metabolites --- P051 No SW-846 method. 

Epichlorohydrin 106-89-8 U041 Solvent for natural and Purge and trap (Method 
synthetic resins, gums, 8260) inappropriate for this 
cellulose esters. analyte. 

Epinephrine 51-43-4 P042 Drug. No SW-846 method. 

Ethyl carbamate (urethane) 51-79-6 U238 Method 8270, performance 
with extraction method not 
determined. 

Ethylenebisdithiocarbamic acid 111-54-6 U114 No SW-846 method. 
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 

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

Chemical 
Abstracts Hazardous 

Common Name No. Waste No. Use (Merck) Comments 

Ethylenebisdithiocarbamic acid, salts --- U114 No SW-846 method. 
and esters 

Ethylene glycol monoethyl ether 110-80-5 U359 Solvent for nitrocellulose, No SW-846 method. 
laquers, and dopes. 

Ethyleneimine 151-56-4 P0 54 Manufacture of No SW-846 method. 
triethylenemelamine. 

Ethylenethiourea 96-45-7 U116 Method 8330. 

Ethyl methanesulfonate 62-50-0 U119 Method 8270, performance 
with extraction method not 
determined. 

Famphur 52-85-7 P097 Method 8270, performance 
with extraction method not 
determined. 

Fluorine 7782-41-4 P056 No SW-846 method. 

Fluoroacetamide 640-19-7 P0 57 Rodenticide, insecticide. No SW-846 method. 

Fluoroacetic acid, sodium salt 62-74-8 P0 58 No SW-846 method. 

Formaldehyde 50-00-0 U122 Method 8315. 

Formic acid 64-18-6 U123 Decalcifier, reducer in dyeing No SW-846 method. 
wool fast colors. 

Glycidylaldehyde 765-34-4 U126 No SW-846 method. 

Halomethanes, N.O.S. --- --- Specific halomethanes to be 
analyzed for. 

Heptachlor epoxide (alpha, beta, and --- --- Heptachlor epoxide to be 
gamma isomers) analyzed for. 
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 

Chemical 
Abstracts Hazardous 

Common Name No. Waste No. Use (Merck) Comments 

Heptachlorodibenzofurans --- --- Method 8290. 

Heptachlorodibenzo-p-dioxins --- --- Method 8290. 

Hexachlorodibenzo-p-dioxins --- --- Method 8290. 

Hexachlorodibenzofurans --- --- Method 8290. 

Hexachlorophene 70-30-4 U132 Method 8270, performance 
with extraction method not 
determined. 

Hexachloropropene 1888-71-7 U243 Method 8270, performance 
with extraction method not 
determined. 

Hexaethyl tetraphosphate 757-58-4 P062 No SW-846 method. 

Hydrazine 302-01-2 U133 Reducing agent; organic No SW-846 method. 
hydrazine derivatives; rocket 
fuel. 

Hydrogen cyanide 74-90-8 P063 Rodenticide, insecticide. Constituent (CN) to be 
analyzed for. 

Hydrogen fluoride 7664-39-3 U134 Catalyst, fluorinating agent. No SW-846 method. 

Hydrogen sulfide 7783-06-4 U135 Manufacture of chemicals, Constituent (sulfide) to be 
metallurgy, analytical reagent. analyzed for. 

lsodrin 465-73-6 P060 Method 8270, performance 
with extraction method not 
determined. 

-· --------- -------------
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 

I Chemical 
i Abstracts Hazardous Common Name No. Waste No. Use (Merck) Comments 
I lsosafrole 120-58-1 U141 Method 8270, performance I 

with extraction method not I 

determined. I 

Kepone 143-50-0 U142 Method 8270, performance 
with extraction method not 
determined. 

Lasiocarpine 303-34-1 U143 No SW-846 method. I 

Lead compounds, N.O.S. --- --- Constituent (Pb) to be 
analyzed for. 

Lead acetate 301-04-2 U144 Constituent (Pb) to be 
analyzed for. 

Lead phosphate 7446-27-7 U145 Constituent (Pb) to be 
I analyzed for. 
I Lead subacetate 1335-32-6 U146 Constituent (Pb) to be I 

analyzed for. 
Maleic hydrazide 123-33-1 U148 Experimentally in horticulture No SW-846 method. 

and agriculture. 
Melphalan 148-82-3 U150 Drug. No SW-846 method. 
Mercury compounds, N.O.S. --- --- Constituent (Hg) to be 

analyzed for. 
Mercury fulminate 628-86-4 P065 Constituent (Hg) to be 

analyzed for. 
Methapyrilene 91-80-5 U155 Method 8270, performance 

with extraction method not 
determined. - --------------------· -- - - ------------- --· -- -- -- -· -
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 

------

Chemical 
Abstracts Hazardous 

Common Name No. Waste No. Use (Merck) Comments 

Methomyl 16752-77-5 P066 Method 8318. 

Methyl chlorocarbonate 79-22-1 U156 No SW-846 method. 

3-Methylcholanthrene 56-49-5 U157 Method 8270, performance 
with extraction method not 
determined. 

4,4-Methylenebis(2-chloroaniline) 101-14-4 U158 Curing agent for polyurethane Method 8270, performance 
and epoxy resins. with extraction method not 

determined. 

Methyl ethyl ketone peroxide 1338-23-4 U160 No SW-846 method. 

Methyl hydrazine 60-34-4 P068 Rocket fuel, intermediate in No SW-846 method. 
chemical synthesis. 

Methyl isocyanate 624-83-9 P064 Organic synthesis, manufacture No SW-846 method. 
of carbamate pesticides. 

2-Methyllactonitrile 75-86-5 P069 Organic synthesis. No SW-846 method. 

Methyl methanesulfonate 66-27-3 --- Method 8270, performance 
with extraction method not 
determined. 

Methyl parathion 298-00-0 P071 Insecticide. Method 8270, performance 
with extraction method not 
determined. 

Methylthiouracil 56-04-2 U164 Thyroid inhibitor. No SW-846 method. 

Mitomycin C 50-07-7 U010 No SW-846 method. 

MNNG 70-25-7 U163 No SW-846 method. 
-------- --------· ---------
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Common Name 

1 ,4-Naphthoquinone 

alpha-Naphthylamine 

beta-Naphthylamine 

alpha-Naphthylthiourea 

Nickel compounds, N.O.S. 

Nickel carbonyl 

Nickel cyanide 

Nicotine 

Nicotine salts 

Nitric oxide 

Nitrogen dioxide 

Nitrogen mustard 

S95021k MDP 

Material Disposal Area P Closure Plan 
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Table H-1. Appendix VIII Constituents Not Included in Analysis {continued) 

Chemical 
Abstracts Hazardous 

No. Waste No. Use (Merck) Comments 

130-15-4 U166 Method 8270, performance 
with extraction method not 
determined. 

134-32-7 U167 Method 8270, performance 
with extraction method not 
determined. 

91-59-8 U168 Method 8270, performance 
with extraction method not 
determined. 

86-88-4 P072 No SW-846 method. 

--- --- Constituent (Ni) to be 
analyzed for. 

13463-39-3 P073 Organic synthesis. Constituent (Ni) to be 
analyzed for. 

557-19-7 P074 Nickel plating. Constituents (Ni, CN) to be 
analyzed for. 

54-11-5 P075 Method 8270, performance 
with extraction method not 
determined. 

--- P075 No SW-846 method. 

10102-43-9 P076 Manufacture of nitric acid. No SW-846 method. 

10102-44-0 P078 Intermediate in nitric and No SW-846 method. 
sulfuric acid production; 
nitration of organics. 

51-75-2 --- Base as gas warfare agent. No SW-846 method. 
--- -------------------
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued} 

Chemical 
Abstracts Hazardous 

Common Name No. Waste No. Use (Merck) Comments 

Nitrogen mustard, hydrochloride salt --- --- No SW-846 method. 

Nitrogen mustard N-oxide 126-85-2 --- No SW-846 method. 

Nitrogen mustard, N-oxide, --- --- No SW-846 method. 
hydro-chloride salt 

Nitroglycerin 55-63-0 P081 Manufacture of dynamite. No SW-846 method. 

Nitrosamines, N.O.S. 35576-91-1 --- Specific nitrosamines to be 
analyzed for. 

N-Nitrosodi-n-butylamine 924-16-3 U172 Method 8270, performance 
with extraction method not 
determined. 

N-Nitrosodiethanolamine 1116-54-7 U173 Gasoline and lubricant additive; No SW-846 method. 
antioxidant; stabilizer. 

N-Nitrosodiethylamine 55-18-5 U174 Method 8270, performance 
with extraction method not 
determined. 

N-Nitroso-N-ethylurea 759-73-9 U176 Experimental mutagen; No SW-846 method. 
ethylating agent. 

N-Nitrosomethylethylamine 10595-95-6 --- Method 8270, performance 
with extraction method not 
determined. 

N-Nitroso-N-methylurea 684-93-5 U177 No SW-846 method. 

N-Nitroso-N-methylurethane 615-53-2 U178 No SW-846 method. 

N-Nitrosomethylvinylamine 4549-40-0 P084 No SW-846 method. 
---- --- - --- ----- ----------- - -·---
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 

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

Chemical 
Abstracts Hazardous 

Common Name No. Waste No. Use (Merck) Comments 

N-Nitrosomorpholine 59-89-2 --- Method 8270, performance 
with extraction method not 
determined. 

N-Nitrosonornicotine 16543-55-8 --- No SW-846 method. 

N-Nitrosopiperidine 100-75-4 U179 Method 8270, performance 
with extraction method not 
determined. 

N-Nitrosopyrrolidine 930-55-2 U180 Method 8270, performance 
with extraction method not 
determined. 

N-Nitrososarcosine 13256-22-9 --- No SW-846 method. 

5-Nitro-o-toluidine 99-55-8 U181 Method 8270, performance 
with extraction method not 
determined. 

Octamethylpyrophosphoramide 152-16-9 P085 Method 8270, performance 
with extraction method not 
determined. 

Osmium tetroxide 20816-12-0 P087 Oxidizing agent for converting No SW-846 method. 
olefins to glycols. 

Paraldehyde 123-63-7 U182 Method 8015 

Parathion 56-38-2 P089 Method 8270, performance 
with extraction method not 
determined. 

Pentachlorobenzene 608-93-5 U183 Method 8270, performance 
with extraction method not 
determined. 

- ------------- - --- --
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 
- ----- -- ----- --··- ·- - ·- ·-

Chemical I 

Abstracts Hazardous 
i Common Name No. Waste No. Use (Merck) Comments 
I 

Pentachlorodibenzo-p-dioxins --- --- Method 8290. 
I 

Pentachlorodibenzofurans --- --- Method 8290. 
' 

Pentachloroethane 76-01-7 U184 Purge and trap (Method 

I 
8260) inappropriate for this 
analyte. 

Pentachloronitrobenzene (PCNB) 82-68-8 U185 Method 8270, performance 
with extraction method not I 

determined. 
Phenacetin 62-44-2 U187 Method 8270, performance 

with extraction method not 
I 

determined. 
I 

Phenylenediamine 25265-76-3 --- No SW-846 method. 
Phenylmercury acetate 62-38-4 P092 Herbicide, fugacide. Constituent (Hg) to be 

analyzed for. 
I 

Phenylthiourea 103-85-5 P093 Medical genetics. No SW-846 method. 
Phosgene 75-44-5 P095 Organic synthesis; warfare gas. No SW-846 method. 
Phosphine 7803-51-2 P096 No SW-846 method. 
Phorate 298-02-2 P094 Method 8270, performance I 

with extraction method not 
I determined. 

Phthalic acid esters, N.O.S. --- --- Methods 8060 and 8061 for 
specific compounds. - -· ---··· --- -- ---- - - ----- ------- --- -- --··-·- --·- -· ------- - --
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Common Name 

Phthalic anhydride 

Potassium cyanide 

Potassium silver cyanide 

Pronamide 

1 ,3-Propane sultone 

1 ,2-Propylenimine 

Propylthiouracil 

Pyridine 

Reserpine 

Resorcinol 

Saccharin 

S95021k MDP 
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 

Chemical 
Abstracts Hazardous 

No. Waste No. Use (Merck) Comments 

85-44-9 U190 Method 8270, performance 
with extraction method not 
determined. 

151-50-8 P098 Extracting gold and silver from Constituent (CN) to be 
ore; electroplating; fumigant. analyzed for. 

506-61-6 P099 Silver plating; bactericide. Constituents (Ag, CN) to be 
analyzed for. 

23950-58-5 U192 Method 8270, performance 
with extraction method not 
determined. 

1120-71-4 U193 No SW-846 method. 

75-55-8 P067 No SW-846 method. 

51-52-5 --- Method 8270, performance 
with extraction method not 
determined. 

110-86-1 U196 Solvent for anhydrous mineral Purge and trap (Method 
salts; synthetic intermediate. 8260) inappropriate for this 

analyte. Method 8270, 
performance with extraction 
method not determined. 

50-55-5 U200 Drug. No SW-846 method. 

108-46-3 U201 Method 8270, performance 
with extraction method not 
determined. 

81-07-2 U202 Artificial sweetener. No SW-846 method. 

H-21 
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 

Chemical 
Abstracts Hazardous 

Common Name No. Waste No. Use (Merck) Comments 

Saccharin salts --- U202 No SW-846 method. 

Safrole 94-59-7 U203 Method 8270, performance 
with extraction method not 
determined. 

Selenium compounds, N.O.S. --- --- Constituent (Se) to be 
analyzed for. 

Selenium dioxide 7783-00-8 U204 Reagent for alkaloids; oxidizing Constituent (Se) to be 
agent. analyzed for. 

Selenium sulfide 7488-56-4 U205 Constituent (Se) to be 
analyzed for. 

Selenourea 630-10-4 P103 Constituent (Se) to be 
analyzed for. 

Silver compounds, N.O.S. --- --- Constituent (Ag) to be 
analyzed for. 

Silver cyanide 506-64-9 P104 Silver plating. Constituents (Ag, CN) to be 
analyzed for. 

Sodium cyanide 143-33-9 P106 Extracting gold and silver from Constituent (CN) to be 
ore; electroplating; fumigant. analyzed for. 

Streptozotocin 18883-66-4 U206 Production of experimental No SW-846 method. 
diabetes in laboratory animals. 

Strychnine 57-24-9 P108 Poison baits for rodents. Method 8270, performance 
with extraction method not 
determined. 

Strychnine salts --- P108 No SW-846 method. 
... ------
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 

Chemical 
Abstracts Hazardous 

Common Name No. Waste No. Use (Merck) Comments 

TCDD 1746-01-6 --- Method 8290. 

1 ,2,4, 5-Tetrachlorobenzene 95-94-3 U207 Method 8270, performance 
with extraction method not 
determined. 

Tetrachlorodibenzo-p-dioxins --- --- Method 8290. 

Tetrachlorodibenzofurans --- --- Method 8290. 

Tetrachloroethane, N.O.S. 25322-20-7 --- Specific tetrachloroethanes to 
be analyzed for. 

2,3,4, 6-Tetrachlorophenol 58-90-2 See F027 Method 8270, performance 
with extraction method not 
determined. 

Tetraethyldithiopyrophosphate 3689-24-5 P109 Method 8270, performance 
with extraction method not 
determined. 

Tetraethyllead 78-00-2 P110 Gasoline additive. Constituent (Pb) to be 
analyzed for. 

Tetraethyl pyrophosphate 107-49-3 P111 Method 8270, performance 
with extraction method not 
determined. 

Tetranitromethane 509-14-8 P112 Oxidizer in rocket propellants; No SW-846 method. 
Diesel fuel additive. 

Thallium compounds, N.O.S. --- --- Constituent (TI) to be 
analyzed for. 

Thallic oxide 1314-32-5 P113 Constituent (TI) to be 
analyzed for. 

-~ ----------
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 

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

Chemical 
Abstracts Hazardous 

Common Name No. Waste No. Use (Merck) Comments 

Thallium(!) acetate 563-68-8 U214 Constituent (TI) to be 
analyzed for. 

Thallium(!) carbonate 6533-73-9 U215 Manufacture of imitation Constituent (TI) to be 
diamonds. analyzed for. 

Thallium(!) chloride 7791-12-0 U216 Catalyst in chlorinations. Constituent (TI) to be 
analyzed for. 

Thallium(!) nitrate 10102-45-1 U217 Reagent in analytical chemistry. Constituent (TI) to be 
analyzed for. 

Thallium selenite 12039-52-0 P114 Constituents (Se, Tl) to be 
analyzed for. 

Thallium(!) sulfate 7446-18-6 P115 Rat poison, ant bait; reagent in Constituent (TI) to be 
analytical chemistry. analyzed for. 

Thioacetamide 62-55-5 U218 Laboratory substitute for No SW-846 method. 
hydrogen sulfide. 

Thiofanox 39196-18-4 P045 Method 8321. 

Thiomethanol 74-93-1 U153 Intermediate in manufacture of No SW-846 method. 
jet fuels, pesticides, fungicides, 
plastics. 

Thiophenol 108-98-5 P014 Method 8270, performance 
with extraction method not 
determined. 

Thiosemicarbazide 79-19-6 P116 Reagent for detection of metals. No SW-846 method. 

Thiourea 62-56-6 U219 Photographic fixing agent. No SW-846 method. 
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 
-~ --- - - -- -- -···--·- - -- ~--

Chemical I 

Abstracts Hazardous 
Common Name No. Waste No. Use (Merck) Comments 

Thiram 137-26-8 U244 Rubber accelerator; vulcanizer; No SW-846 method. 
seed disinfectant; fungicide. 

Toluenediamine 25376-45-8 U221 No SW-846 method. I 

Toluene-2,4-diamine 95-80-7 --- Method 8270, performance 
with extraction method not 
determined. 

Toluene-2, 6-diamine 823-40-5 --- No SW-846 method. 

Toluene-3,4-diamine 496-72-0 --- No SW-846 method. 

a-Toluidine 95-53-4 U328 Method 8270, performance 
with extraction method not 
determined. 

a-Toluidine hydrochloride 636-21-5 U222 No SW-846 method. 

p-Toluidine 106-49-0 U353 Manufacture of dyes and other No SW-846 method. 
organic chemicals. 

Trichloromethanethiol 75-70-7 P118 No SW-846 method. 

Trichloropropane, N.O.S. 25735-29-9 --- Specific trichloropropanes to 
be analyzed for. 

0,0,0-Triethyl phosphorothioate 126-68-1 --- Method 8270, performance 
with extraction method not 
determined. 

Tris(1-aziridinyl)phosphine sulfide 52-24-4 --- Insect sterilant. No SW-846 method. 

Tris(2,3-dibromopropyl) phosphate 126-72-7 U235 Method 8270, performance 
with extraction method not 
determined. 

-- -~ - -~- ------ ---- -- - -------- -- ----
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Table H-1. Appendix VIII Constituents Not Included in Analysis (continued) 

- - ··-- ------

Chemical 
Abstracts Hazardous 

Common Name No. Waste No. Use (Merck) Comments 

Trypan blue 72-57-1 U236 Biological stain. No SW-846 method. 

Uracil mustard 66-75-1 U237 Drug. No SW-846 method. 

Vanadium pentoxide 1314-62-1 P120 Oxidation catalyst; manufacture Constituent (V) to be 
of yellow glass; depolarizer. analyzed for. 

Warfarin 81-81-2 U248 Rodenticide. No SW-846 method. 

I Warfarin 81-81-2 U248 Rodenticide. No SW-846 method. 

Warfarin salts, when present at --- U248 Rodenticide. No SW-846 method. 
concentrations less than 0.3% 

Warfarin salts, when present at --- U248 Rodenticide. No SW-846 method. 
concentrations greater than 0.3% 

Zinc cyanide 557-21-1 P121 Electroplating; removal of Constituents (CN, Zn) to be 
ammonia from producer gas. analyzed for. 

I Zinc phosphide, when present at 1314-84-7 P122 Rat and mice poison Constituent (Zn) to be 
concentrations greater than 1 0% preparations. analyzed for. 

Zinc phosphide, when present at 1314-84-7 U249 Rat and mice poison Constituent (Zn) to be 
concentrations less than 1 0% preparations. analyzed for. 
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Table H-2. Analytes for Volatiles Analysis (Method 8260) 

Action Level 
EQL JIQ/kg(b) 1993 SAL EQL 

Analyte CAS No. JIQ/kg w<a) JIQ/kg JIQ/L 

Acetone 67-64-1 ND(c) 8,000,000 8,000,000 ND 

Acetonitrile 75-05-8 5 500,000 5 

Acrolein 107-02-8 5 5 

Acrylonitrile 107-13-1 5 1,000 5 

Allyl alcohol 107-18-6 5 400,000 5 

Allyl chloride 107-05-1 5 5 

Benzene 71-43-2 5 670 5 

Benzyl chloride 100-44-7 5 5 

Bromoacetone 598-31-2 ND ND 

Bromodichloromethane 75-27-4 5 500 11,000 5 

Bromoform 75-25-2 5 2,000,000 89,000 5 

Bromo methane 74-83-9 5 100,000 430 5 

n-Butanol 71-36-3 5 5 

2-Butanone (MEK) 78-93-3 ND 4,000,000 4,000,000 ND 

Carbon disulfide 75-15-0 ND 8,000,000 7,400 ND 

Carbon tetrachloride 56-23-5 5 5,000 210 5 

Chloral hydrate 302-17-0 ND ND 

Chlorobenzene 108-90-7 5 2,000,000 67,000 5 

2-Chloro-1 ,3-butadiene 126-99-8 5 5 
- -- _~...,__, 

S95021k MDP H-27 
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Action 1993 
Level SAL Appendix 

JIQ/L (b) JIQ/L VIII? 

4,000 3,500 No 

200 Yes 

Yes 

0.06 Yes 

200 Yes 

Yes 

5 Yes 

Yes 

Yes 

0.03 0.56 No 

700 4.40 Yes 

50 49 Yes 

Yes 

2,000 1,700 Yes 

4,000 3,500 Yes 

0.30 5 Yes 

No 

700 100 Yes 

Yes 



Analyte 

Chlorodibromomethane 

Chloroethane 

2-Chloroethanol 

bis-(2-Chloroethyl) sulfide 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane 

Chloroprene 

3-Chloropropene 

1 ,2-Dibromo-3-
chloropropane 

1 ,2-Dibromoethane 

Dibromomethane 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

cis-1 ,4-Dichloro-2-
butene 

trans-1 ,4-Dichloro-2-
butene 

Dichlorodifluoromethane 
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Table H-2. Analytes for Volatiles Analysis (Method 8260) (continued) 

Action Level Action 1993 
EQL pg/kg(b) 1993 SAL EQL Level SAL Appendix 

CAS No. pg/kg w<a) pg/kg pg/L pg/L(b) pg/L VIII? 

124-48-1 5 83,000 5 4.20 No 

75-00-3 5 2,400,000 5 14,000 No 

107-03-3 NO NO No 

505-60-2 NO NO Yes 

110-75-8 5 5 Yes 

67-66-3 5 100,000 210 5 6 100 Yes 

74-87-3 5 6,400 5 27 Yes 

126-99-8 5 5 Yes 

107-05-1 5 5 Yes 

96-12-8 NO 500 NO 0.2 Yes 

106-93-4 5 8 5 0.0004 Yes 

74-95-3 5 5 Yes 

95-50-1 5 1,600,000 5 600 Yes 

541-73-1 5 7,200,000 5 600 No 

106-46-7 5 290,000 5 75 Yes 

1476-11-5 5 5 Yes 

110-57-6 NO NO Yes 

75-71-8 5 20,000,000 16,000,000 5 7,000 7,000 Yes 
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Analyte 

1 , 1-Dichloroethane 

1 ,2-Dichloroethane 

1, 1-Dichloroethene 

trans-1 ,2-Dichloroethene 

1 ,2-Dichloropropane 

1 ,3-Dichloro-2-propanol 

cis-1 ,3-Dichloropropene 

trans-1 ,3-Dichloropropene 

1 ,2:3,4-Diepoxybutane 

Diethyl ether 

1 ,4-Dioxane 

Ethyl benzene 

Ethylene oxide 

Ethyl methacrylate 

Hexachlorobutadiene 

2-Hexanone 

lodomethane 

Isobutyl alcohol 

Isopropyl benzene 

Malononitrile 

S95021k MOP 
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Table H-2. Analytes for Volatiles Analysis (Method 8260) (continued) 

----- --

Action Level Action 1993 
EQL pg/kg(b) 1993 SAL EQL Level SAL Appendix 

CAS No. pg/kg w<a) pg/kg pg/L pg/L(b) pg/L VIII? 

75-34-3 5 410,000 5 3,500 Yes 

107-06-2 5 8,000 200 5 5 5 Yes 

75-35-4 5 10,000 400 5 7 7 Yes 

156-60-5 5 1,600,000 5 100 Yes 

78-87-5 5 6,500 5 5 Yes 

96-23-1 NO NO No 

10061-01-5 5 20,000 170 5 10 0.19 Yes 

10061-02-6 5 20,000 170 5 10 0.19 Yes 

1464-53-5 5 5 Yes 

60-29-7 5 5 No 

123-91-1 NO NO Yes 

100-41-4 5 8,000,000 3,100,000 5 4,000 700 No 

75-21-8 NO NO Yes 

97-63-2 5 5 Yes 

87-68-3 5 90,000 90,000 5 4 4.50 Yes 

591-78-6 NO NO No 

74-88-4 5 5 Yes 

78-83-1 NO 20,000,000 NO 10,000 Yes 

98-82-8 5 3,200,000 5 1,400 No 

109-77-3 NO NO Yes 
------- ---
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Analyte 

Methacrylonitrile 

Methylene chloride 

Methyl iodide 

Methyl methacrylate 

4-Methyl-2-pentanone 
(MIBK) 

Naphthalene 

Nitrobenzene 

2-Nitropropane 

2-Picoline 

Propargyl alcohol 

beta-Proiolactone 

Propionitrile (ethyl 
cyanide) 

n-Propylamine 

Styrene 

1,1, 1 ,2-Tetrachloro-
ethane 

1,1 ,2,2-Tetrachloro-
ethane 

Tetrachloroethene 

S95021k MOP 
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Table H-2. Analytes for Volatiles Analysis (Method 8260) (continued) 

Action Level Action 1993 
EQL pg/kg(b) 1993 SAL EQL Level SAL Appendix 

CAS No. pg/kg w<a) pg/kg pg/L pg/L (b) pg/L VIII? 

126-98-7 ND 8,000 ND 4 Yes 

75-09-2 5 90,000 5,600 5 5 5 Yes 

74-88-4 5 5 Yes 

80-62-6 5 5 Yes 

108-10-1 ND 4,000,000 510,000 ND 2,000 1,700 No 

91-20-3 5 3,200,000 5 1,400 Yes 

98-95-3 5 40,000 5,300 5 20 18 Yes 

79-46-9 5 5 Yes 

109-06-8 ND ND Yes 

107-19-7 ND ND Yes 

57-57-8 ND ND No 

107-12-0 5 5 Yes 

107-10-8 5 5 Yes 

100-42-5 5 20,000,000 3,300,000 5 7,000 100 No 

630-20-6 5 300,000 270,000 5 10 13 Yes 

79-34-5 5 40,000 3,900 5 2 1.80 Yes 

127-18-4 5 10,000 5,900 5 0.70 5 Yes 
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Table H-2. Analytes for Volatiles Analysis (Method 8260) (continued) 

Action Level Action 1993 
EQL pg/kg(b) 1993 SAL EQL Level SAL Appendix 

Analyte CAS No. pg/kg w<a) pg/kg pg/L pg/L(b) pg/L VIII? 

Toluene 108-88-3 5 20,000,000 910,000 5 10,000 1,000 Yes 

1 ,2,4-Trichlorobenzene 120-82-1 5 2,000,000 160,000 5 700 70 Yes 

1,1, 1-Trichloroethane 71-55-6 5 7,000,000 1,000,000 5 3,000 200 Yes 

1,1 ,2-Trichloroethane 79-00-5 5 100,000 6,300 5 6 5 Yes 

Trichloroethene 79-01-6 5 60,000 3,200 5 5 5 Yes 

Trichloromonofluoro- 75-69-4 5 20,000,000 5 10,000 Yes 
methane 

1 ,2,3-Trichloropropane 96-18-4 5 480,000 5 210 Yes 

Vinyl acetate 108-05-4 5 80,000,000 5 35,000 No 

Vinyl chloride 75-01-4 5 13 5 2 Yes 

o-Xylene(d) 95-47-6 5 200,000,000 160,000,00 5 70,000 10,000 No 
0 

m-Xylene(d) 108-38-3 5 200,000,000 160,000,00 5 70,000 10,000 No 
0 

p-Xylene(d) 106-42-3 5 200,000,000 160,000,00 5 70,000 10,000 No 
0 

Notes: 
(a) EQL is for wet weight. 
(b) Action level is proposed RCRA Subpart S Action Level. 
(c) ND - Estimated quantitation limit has not been determined due to possible poor performance with purge and trap for this analyte. 
(d) Action levels and SALs are for total xylene. 

S95021 k MOP H-31 



J_& 

'>Co 

~ r 
!._ - ,r_, 

- 'o 

,, 

Analyte 

Acenaphthene 

Acenaphthylene 

Acetophenone 

Aniline 

Anthracene 

2-Acetylamino-
fluorene 

4-Aminobiphenyl 

Benzoic Acid 

Benzo[a]-
anthracene 

Benzo[b]-
fluoranthene 

Benzo(k)-
fluoranthene 

Benzo(g, h, i) 
perylene 

Benzo[a]pyrene 

Benzyl alcohol 

Bis(2-chloro-
ethoxy) methane 

----·-

895021 k.MDP 

CAS No. 

83-32-9 

208-96-8 

98-86-2 

62-53-3 

120-12-7 

53-96-3 

92-67-1 

65-85-0 

56-55-3 

205-99-2 

207-08-9 

191-24-2 

50-32-8 

100-51-6 

111-91-1 

Material Disposal Area P Closure Plan 
Revision 0, February 1995 

Table H-3. Analytes for Semivolatiles Analysis (Method 8270) 

Action Action 
EQL Level 1993 SAL Level 1993 SAL Appendix 

pg/kg w<a) pg/kg(b) pg/kg EQL pg/L pg/L(b) pg/L VIII? 

660 4,800,000 10 2,100 No 

660 10 No 

ND(c) 8,000,000 10 4,000 Yes 

ND 100,000 120,000 10 6 6.10 Yes 

660 24,000,000 10 10,000 No 

ND 20 Yes 

ND 20 Yes 

3300 320,000,000 50 140,000 No 

660 1,000 10 0.10 Yes 

660 1,000 10 0.20 Yes 

660 1,000 10 0.20 Yes 

660 44,000 10 No 

660 100 10 0.20 Yes 

1300 24,000,000 20 11,000 No 

660 10 Yes 

H-32 



Analyte 

Bis(2-chloro-
ethyl) ether 

Bis(2-chloro-
isopropyl) ether 

Bis(2-ethylhexyl) 
phthalate 

4-Bromophenyl 
phenyl ether 

Butyl benzyl phthalate 

4-Chloroaniline 

Chlorobenzilate 

4-Chloro-3-
methylphenol 

2-Chloro-
naphthalene 

2-Chlorophenol 

4-Chlorophenyl 
phenyl ether 

Chrysene 

2-Cyclohexyl-4,6-dinitr 
ophenol 

Diallate 

S95021k MOP 
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Table H-3. Analytes for Semivolatiles Analysis (Method 8270) (continued) 

Action Action 
EQL Level 1993 SAL Level 1993 SAL Appendix 

CAS No. pg/kg w(a) pg/kg(b) pg/kg EQL pg/L pg/L(b) pg/L VIII? 

111-44-4 660 600 120 10 0.03 0.032 Yes 

108-60-1 660 100,000 10 0.50 Yes 

117-81-7 660 50,000 50,000 10 3 6 Yes 

101-55-3 660 10 Yes 

85-68-7 660 20,000,000 16,000,000 10 7,000 100 Yes 

106-47-8 ND 320,000 20 140 Yes 

510-15-6 ND 10 Yes 

59-50-7 1300 16,000,000 20 7,000 Yes 

91-58-7 660 6,400,000 10 2,800 Yes 

95-57-8 660 400,000 400,000 10 200 170 Yes 

7005-72-3 660 10 No 

218-01-9 660 96,000 10 0.20 Yes 

131-89-5 ND 100 Yes 

2303-16-4 ND 10 Yes 
---- --~ -'-- ------···--
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Analyte 

Dibenz(a,j) 
acridine 

Dibenz[a,h] 
anthracene 

Dibenzofuran 

Di-n-butyl phthalate 

1 ,2--Dichloro-
benzene 

1 ,3-Dichloro-
benzene 

1 ,4-Dichloro-
benzene 

3,3' -Dichloro-
benzidine 

2,4-Dichloro-
phenol 

2,6-Dichloro-
phenol 

' Diethyl phthalate 

3,3' -Dimethoxy-
benzidine 

S95021k.MDP 
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Table H-3. Analytes for Semivolatiles Analysis (Method 8270) (continued) 

Action Action 
EQL Level 1993 SAL Level 1993 SAL Appendix 

CAS No. pg/kg w<a) pg/kg(b) pg/kg EQL pg/L pg/L (b) pg/L VIII? 

224-42-0 ND 10 Yes 

53-70-3 660 100 10 0.30 Yes 

132-64-9 NO 10 No 

84-74-2 NO 8,000,000 8,000,000 10 4,000 3,500 Yes 

95-50-1 660 1,600,000 10 600 Yes 

541-73-1 660 7,200,000 10 600 Yes 

106-46-7 660 290,000 10 75 Yes 

91-94-1 1300 2,000 1,600 20 0.05 0.078 Yes 

120-83-2 660 200,000 240,000 10 100 100 Yes 

87-65-0 ND 10 Yes 

84-66-2 660 60,000,000 64,000,000 10 30,000 5,000 Yes 

119-90-4 NO 100 Yes 

--- -------- --- ------
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Analyte 

Dimethyamino-
azobenzene 

3,3' -Dimethyl-
benzidine 

2,4-Dimethyl-
phenol 

r 
~- ,p Dimethyl phthalate 

4,6-Dinitro-2-
methylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2, 6-Dinitrotoluene 

;; Diphenylamine 

p 1 ,2-Diphenyl-
/ hydrazine 

Di-n-octylphthalate 

Disulfoton 

Ethyl 
methanesulfonate 

Famphur 

Fluoranthene 

S95021k MOP 
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Table H-3. Analytes for Semivolatiles Analysis (Method 8270) (continued) 

-- -

Action Action 
EQL Level 1993 SAL Level 1993 SAL Appendix 

CAS No. pg/kg w(a) pg/kg(b) pg/kg EQL pg/L pg/L(b) pg/L VIII? 

60-11-7 ND 10 Yes 

119-93-7 ND 10 Yes 

105-67-9 660 1,600,000 10 700 Yes 

131-11-3 660 800,000,000 10 350,000 Yes 

534-52-1 3300 50 Yes 

51-28-5 3300 200,000 160,000 50 70 70 Yes 

121-14-2 660 1,000 10 0.05 Yes 

606-20-2 660 1,000 10 0.05 Yes 

122-39-4 ND 2,000,000 2,000,000 ND 900 880 Yes 

122-66-7 ND 900 ND 0.04 Yes 

117-84-0 660 1,600,000 10 700 Yes 

298-04-4 ND 3,000 10 1 Yes 

62-50-0 ND 20 Yes 

52-85-7 ND 20 Yes 

206-44-0 660 3,200,000 10 1,400 Yes 
-~ 
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Table H-3. Analytes for Semivolatiles Analysis (Method 8270) (continued) 

----------·-- --- ----

Action Action 
EQL Level 1993 SAL Level 1993 SAL Appendix 

Analyte CAS No. pg/kg w<a) pg/kg(b) pg/kg EQL pg/L pg/L(b) pg/L VIII? 

Fluorene 86-73-7 660 3,200,000 10 1,400 No 

Hexachlorobenzene 118-74-1 660 440 10 1 Yes 

Hexachlorobutadiene 87-68-3 660 90,000 90,000 10 4 4.50 Yes 

Hexachlorocyclo- 77-47-4 660 600,000 560,000 10 200 50 Yes 
pentadiene 

Hexachloroethane 67-72-1 660 80,000 80,000 10 30 25 Yes 

Hexachloropropene 1888-71-7 ND 10 Yes 

lndeno[1 ,2,3-cd] 193-39-5 660 1,000 10 OAO Yes 
pyrene 

lsodrin 465-73-6 ND 20 Yes 

lsophrone 78-59-1 660 2,000,000 7,400,000 10 90 370 No 

Kepone 143-50-0 ND 20 Yes 

Maleic anhydride 108-31-6 Yes 
(d) 

Methapyrilene 91-80-5 ND 100 Yes 

2-Methynaphthalene 91-57-6 660 10 No 

3-Methylcholanthrene 56-49-5 ND 10 Yes 

Methy 66-27-3 ND 10 Yes 
methanesulfonate 

2-Methyl-5-nitroaniline 99-55-8 ND ND Yes 

S95021k MDP H-36 



Analyte 

Methyl parathion 

2-Methylpyridine 

Naphthalene 

1 A-Naphthoquinone 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

N-Nitrosodibutylamine 

N-Nitrosodiethylamine 

N-Nitrosodimethyl-
amine 

N-Nitrosomethyl-
ethylamine 

_l0 N-N itrosodiphenyl-
-~ amine 

S95021k MDP 
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Table H-3. Analytes for Semivolatiles Analysis (Method 8270) (continued) 

-

Action Action 
EQL Level 1993 SAL Level 1993 SAL Appendix 

CAS No. J.IQ/kg w<a) J.IQ/kg(b) J.IQ/kg EQL J.IQ/L J.IQ/L (b) J.IQ/L VIII? 

298-00-0 ND 10 Yes 

109-06-8 ND ND Yes 

91-20-3 660 3,200,000 10 1,400 Yes 

130-15-4 ND 10 Yes 

91-59-8 ND 10 Yes 

88-74-4 3300 4,800 50 2.10 No 

99-09-2 3300 240,000 50 110 No 

100-01-6 ND 240,000 20 110 No 

98-95-3 660 5,300 10 18 Yes 

88-75-5 660 10 No 

100-02-7 3300 5,000,000 50 2,200 Yes 

924-16-3 ND 100 10 0.006 Yes 

55-18-5 ND 20 Yes 

62-75-9 ND 14 ND 0.0007 Yes 

10595-95-6 ND 30 ND 0.002 Yes 

86-30-6 660 100,000 140,000 10 7 7.10 No 

------- ----·-- ------------

H-37 



~-

Analyte 

" 
N-Nitrosodi-n-propyl-

f amine 

N-Nitrosopiperidine 

N-Nitrosopyrrolidine 

Parathion 

Pentachlorobenzene 

Pentachloronitro-
benzene 

Pentachlorophenol 

Phenacetin 

Phenanthrene 

Phenol 

Phorate 

Pronamide 

Pyrene 

Safrole 

1 ,2,4,5-Tetrachloro-
( 1 benzene 

2,3,4,6-Tetrachloro-
phenol 

S95021k MOP 
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Table H-3. Analytes for Semivolatiles Analysis (Method 8270) (continued) 

Action Action 
EQL Level 1993 SAL Level 1993 SAL Appendix 

CAS No. pg/kg w<a) pg/kg(b) pg/kg EQL pg/L pg/L (b) pg/L VIII? 

621-64-7 ND 100 100 10 0.005 0.005 Yes 

100-75-4 ND 20 Yes 

930-55-2 ND 300 40 0.02 Yes 

56-38-2 ND 20,000 10 9 Yes 

608-93-5 ND 60,000 10 30 Yes 

82-68-8 ND 200,000 20 100 Yes 

87-86-5 3300 2,000,000 5,800 50 1,000 1 Yes 

62-44-2 ND 20 Yes 

85-01-8 660 10 No 

108-95-2 660 50,000,000 48,000,000 10 20,000 21,000 Yes 

298-02-2 ND 10 Yes 

23950-58-5 ND 10 Yes 

129-00-0 660 2,400,000 10 1,000 No 

94-59-7 ND 10 Yes 

95-94-3 ND 20,000 10 10 Yes 

58-90-2 ND 2,000,000 10 1,000 Yes 

--~ -- --~~ 
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Table H-3. Analytes for Semivolatiles Analysis (Method 8270) (continued) 

Action Action 
EQL Level 1993 SAL Level 1993 SAL Appendix 

Analyte CAS No. pg/kg w<a) pg/kg(b) pg/kg EQL pg/L pg/L (b) pg/L VIII? 

Tetraethyl 3689-24-5 ND 40,000 ND 20 Yes 
dithiopyrophosphate 

Tetraethyl 107-49-3 ND 40 Yes 
pyrophosphate 

Thionazine 297-97-2 ND 20 Yes 

Thiophenol 108-98-5 ND 20 Yes 

Toluene diisocyanate 26471-62-5 Yes 
(d) 

a-Toluidine 95-53-4 ND 10 Yes 

1 ,2,4-Trichloro- 120-82-1 660 2,000,000 160,000 10 700 70 Yes 
benzene 

2,4,5-Trichlorophenol 95-95-4 660 8,000,000 8,000,000 10 4,000 3,500 Yes 

2,4, 6-Trichlorophenol 88-06-2 660 40,000 64,000 10 2 3.20 Yes 

1 ,3,5-Trinitrobenzene 99-35-4 ND 4,000 10 1.80 Yes 

Tris(2,3-dibromo- 126-72-7 ND 200 Yes 
propyl) phosphate 

0,0,0-Triethyl 126-68-1 ND ND Yes 
phosphorothioate 

Notes: (a) EOL is for wet weight. 
(b) Action level is proposed RCRA Subpart S Action Level. 
(c) ND - Estimated quantitation limit has not been determined due to unknown performance with extraction procedure for this analyte. 
(d) Method 8270, performance with extraction method not determined. 
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Analyte 

Aldrin 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC 
(Lindane) 

Chlordane 

DOD 

DOE 

DDT 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Heptachlor 

Heptachlor epoxide 

4,4' -Methoxychlor 
----
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Table H-4. Analytes for Pesticides and PCBs Analysis (Method 8080) 

Action 1993 SAL Action 
EQL IJ~/kg Level pg/kg EQLpg/L Level 1993 SAL Appendix 

CAS No. w<a pg/kg(b) pg/L(b) pg/L VIII? 

309-00-2 2.7 40 40 0.04 0.002 0.002 Yes 

319-84-6 2 100 100 0.03 0.006 0.0056 No 

319-85-7 4 4,000 4,000 0.06 0.2 0.19 No 

319-86-8 6 0.09 No 

58-89-9 2.7 500 540 0.04 4 0.2 Yes 

57-74-9 9.4 500 540 0.14 0.03 2.0 Yes 

72-54-8 7.4 3,000 2,900 0.11 0.1 0.15 Yes 

72-55-9 2.7 2,000 2,100 0.04 0.1 0.1 Yes 

50-29-3 8 2,000 2,100 0.12 0.1 0.1 Yes 

60-57-1 1.3 40 44 0.02 0.002 0.002 Yes 

959-98-8 9.4 4,000 4,000 0.14 2 1.8 No 

33213-65-9 2.7 4,000 4,000 0.04 2 1.8 No 

1031-07-8 44 4,000 0.66 1.8 No 

72-20-8 4 20,000 24,000 0.06 0.2 2.0 Yes 

7421-93-4 15 0.23 No 

76-44-8 2 200 160 0.03 0.008 0.4 Yes 

1024-57-3 56 80 77 0.83 0.004 0.2 No 

72-43-5 120 400,000 1.76 40 Yes 
--------
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Table H-4. Analytes for Pesticides and PCBs Analysis (Method 8080) (continued) 

Action 1993 SAL Action 
EQL Jl"/kg Level J.IQ/kg EQL J.IQ/L Level 1993 SAL Appendix 

Analyte CAS No. w(a J.IQ/kg(b) J.IQ/L (b) J.IQ/L VIII? 

Toxaphene 8001-35-2 160 600 64,000 2.4 5 3.0 Yes 

Aroclor-1 016 12674-11-2 ND(c) 90 90 NO 0.005 0.5 Yes 
• 

Aroclor-1221 11104-28-2 NO 90 90 NO 0.005 0.5 Yes 

Aroclor -1232 11141-16-5 NO 90 90 NO 0.005 0.5 Yes 

Aroclor -1242 53469-21-9 44 90 90 0.65 0.005 0.5 Yes 
' Aroclor -1248 12672-29-6 NO 90 90 NO 0.005 0.5 Yes 

Aroclor -1254 11097-69-1 NO 90 90 NO 0.005 0.5 Yes 

Aroclor -1260 11096-82-5 NO 90 90 NO 0.005 0.5 Yes 

Notes: 
(a) EQL is for wet weight. 
(b) Action level is proposed RCRA Subpart S Action Level. 
(c) NO - Estimated quantitation limit has not been determined for this analyte. 
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Table H-5. Analytes for Chlorinated Herbicides Analysis (Method 8250) 

Action Action 
EQL Level 1993 SAL EQL pg/L Level 1993 SAL Appendix 

Analyte CAS No. pg/kg w<a) pg/kg(b) pg/kg pg/L (b) pg/L VIII? 

2,4-D 94-75-7 240 80,000 800,000 12 400 70 Yes 

2,4-DB 94-82--6 180 640,000 9.1 280 No 

2,4,5-TP (Silvex) 93-72-1 40 640,000 2 10 280 Yes 

2,4,5-T 93-76-5 34 80,000 800,000 1.7 350 Yes 

Dalapon 75-99-0 1200 2,400,000 58 200 No 

Dicamba 1918-00-9 54 2,400,000 2.7 1,100 No 

Dichlorprop 120-36-5 130 6.5 No 

Dinoseb 88-85-7 14 80,000 0.7 7 Yes 

MCPA 94-74-6 49800 2490 No 

MCPP 93-65-2 38400 80,000 1920 35 No 

Notes: 
(a) EQL is for wet weight. 
(b) Action level is proposed RCRA Subpart S Action Level. 
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Table H-6. Analytes and Methods for Metals Analysis 

- --- -- --

Action Action 
SW-846 EQL Level 1993 SAL Level 1993 SAL Appendix 

Element CAS No. Method pg/kg w<a) pg/kg(b) pg/kg EQL pg/L pg/L(b) pg/L VIII? 

Aluminum 7429-90-5 6020 10 0.1 No 

Antimony 7440-36-0 6020 2 30,000 32,000 0.02 10 6 Yes 

Arsenic 7440-38-2 6020 40 80,000 400 0.4 50 50 Yes 

Barium 7440-39-3 6020 2 4,000,000 5,600,000 0.02 1,000 2,000 Yes 

Beryllium 7440-41-7 6020 10 200 0.1 0.008 4 Yes 

Cadmium 7440-43-9 6020 7 40,000 80,000 0.07 10 5 Yes 

Chromium 7440-47-3 6020 2 400,000 400,000 0.02 50 50 Yes 

Cobalt 7440-48-4 6020 1 0.01 No 

Copper 7440-50-8 6020 3 3,000,000 0.03 1,300 No 

Lead 7439-92-1 6020 2 400,000 0.02 50 50 Yes 

Manganese 7439-96-5 6020 4 11,000,000 0.04 180 No 

Mercury 7439-97-6 7471 (solid) 10 20,000 24,000 0.2 2 2 Yes 
7470 (water) 

Nickel 7440-02-0 6020 3 1,600,000 1,600,000 0.03 700 100 Yes 

Selenium 7782-49-2 7740 200 400,000 2 50 Yes 

Silver 7440-22-4 6020 4 200,000 400,000 0.04 50 170 Yes 

Thallium 7440-28-0 6020 5 6,400 0.05 2 Yes 

Zinc 7440-66-6 6020 8 24,000,000 0.08 10,000 No 

Notes: (a) EQL is for wet weight. 
(b) Action level is proposed RCRA Subpart S Action Level. 
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Table H-7 Analytes for~: )aromatics (Method 8330) 

------ ----

Analyte CAS No. EQL Action Level 1993 SAL EQL Action Level 1993 SAL Appendix 
pg/kg (a) pg/kg (b) pg/kg pg/L pg/L (b) pg/L VIII 

HMX 2691-41-0 2.2 4000 13.0 1800 No 
RDX 121-82-4 1.0 64 14.0 3.2 No 
1,3,5-TNB 99-35-4 0.25 4 7.3 1.8 Yes 
1,3-DNB 99-65-0 0.25 8 8 4.0 4.0 3.5 Yes 

Tetryl 479-45-8 0.65 800 4.0 350 No 
NB 98-95-3 0.26 40 6.4 20 Yes 
2,4,6-TNT 118-96-7 0.25 40 6.9 13 No 
4-Am-DNT 1946-51-0 No 

2-Am-DNT 355-72-78-2 No 
2,4 DNT 121-14-2 0.26 1 1 9.4 0.05 0.05 Yes 
2,6 DNT 606-20-2 0.25 1 1 5.7 0.05 0.05 Yes 
2-NT 88-72-2 0.25 800 12.0 350 No 

3-NT 99-08-1 0.25 800 8.5 350 No 
4-NT 99-99-0 0.25 800 7.9 350 No 
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1.0 SCOPE 

ll _j.•q 

PJ'-'2 ~ 

The purpose of this Standard Operating Procedure (SOP) is to prov1de operational guidelines tor 

personnel taking surface soil samples. subsurface soil samples. and \Vater samples in Engineering 
Sciences and .-\pplications (ESA) Division, Weapons \1aterial Applications (\V\L-\) Group 
controlled High Explosive (HE) Exclusion areas specified in Section 2 0 Soil and outfall water at 
Group ES.-\-W\1A HE exclusion areas have the potential to contain HE in the form of observable 
pieces, particulate matter in the soil. particulate matter in water, and as a dissolved contaminant m 
water. This SOP contains the procedures required for both shipment of HE soil/water samples to 
locations within LA ... '\1. for analysis and to an off-site location for additional analysis. Group ES.-\
WMA must approve of all off-site locations to which HE samples are to be shipped as spec1fied m 
Section 8 0 All personnel entering the HE Corridor area to survey. perform preliminary 
assessments. collect samples, and/or remediate an area, must complete the training specitied m 
Section 6 0 of this SOP and strictly adhere to the guidelines established in this SOP .-\. Group 
ESA-\V\1.-\ designated Safety \1onitor must accompany sampling personnel during all field 
operations and sampling operations. 

2.0 LOCA TI0:\1 

The guidelines shall be followed by all personnel performing field operations and/or takm!l 
soil/water samples in Group ESA-\VMA controlled locations at T A-8, 11, 16, 28. and 3 7 

3.0 DEFI~ITIO:\'S 

a. Field Operations: Any activity to be performed in the field. including, but not limited 
to, visual reconnaissance, RCRA Field Investigations (RFI) sampling, and remedial 
actions. 

b. Hazard Circles: The area in which hazards resulting from explosives firing or other 
explosive operations are present. 

c. HE Spot Test Kit: The "HE spot test kit" is a kit containing collection chemical test 
developed by DX-16 to detect finely distributed explosives (> l 00 ppm) in particulate or 
liquid samples. The HE spot test will detect the presence of all high explosives 
currently and previously used at T A-16 down to 100 ppm, however, will not quantify 
the amount of HE present. The HE spot tests are approved only for homogeneous-type 
samples and cannot be used reliably for heterogeneous-type soil samples. 

d. Homogeneous Soil Sample Location: A homogeneous soil sample location is an area 
that contains explosive materials well dispersed within the desired sample volume with 
high solubility such that the explosives could be detected by the HE spot test. 

e. Heterogeneous Soil Sample Location A heterogeneous soil sample location is a 
location that contains randomly dispersed pieces of explosives that are not well 
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dispersed in a sample volume and cannot be detected reliably using the HE spot test kn 
The explosive pieces may be in large chunks or in small pieces. and may be on the 
surface or buried These areas constitute a potentially more hazardous situation The 
T :-\-1 l Drop T ov-.:er area is a heterogeneous type sampling area. If pieces of explosi\·es 
are present on the surface of the sampling area. the area shall be classified as a 
heterogeneous area. Samples testing positive with the HE spot test kit or those in 
which visible pieces of HE are found from heterogeneous areas must be submitted to 
DX-16 for laboratory analysis. 

f Sampling Area A specific location defined by the sampling organization at \vhich a 
specified number of samples will be taken. Examples of a sampling "area" are a 12" 
by 12" area beneath an outfall pipe; a 6' wide by 1 00' long segment of a stream bed; or 
a 300' by 300' area which at one time contained a structure or facility. 

-tO HAZARDS A~D PRECAUTIONS 

Impact, pinch points. heat. spark. and flame have the potential to initiate explosives Age and 
exposure to other substances have the potential to change the sensitivity of explosives High 
explosives and components containing high explosives can be present in many colors and exist in 
many components in a manner that the presence of explosives will not be obvious. Strict guidelines 
are established for obtaining samples, handling of potentially HE contaminated samples. picking up 
or removal of any unknown item or component in the HE exclusion areas, and transport of HE 
contaminated samples within LA.c~'L or to an outside location. The following requirements will be 
strictly enforced for all sampling operations 

a. As a general rule, implements (shovels, troughs, hoes, etc.) used to obtain samples 
should be made of non-ferrous materials, such as aluminum or plastic. This will reduce 
the potential of producing a spark during sampling operations. However, it is realized 
that ferrous implements may be required for some sampling operations, such as deep 
soil sampling. Operations that require ferrous sampling equipment must be described in 
the sampling plan as described in Section 7.0 and will be approved on an individual 
basis. All ferrous and non-ferrous implements used during sample collection must be 
specifically described in the sampling plan as detailed in Section 7 0. 

b. Containers used to store samples shall not have metallic lids that screw onto glass or 
plastic containers or other type of containment mechanism that allow "pinch points" 
between metal to metal, metal to glass, or metal to other material. Plastic bottles with 
plastic screw-on lids are acceptable for sample containment 

c. Heat sources. open flame or spark producing devices are strictly prohibited from entry 

to the HE corridors sampling areas. 

d. Chunks of explosives and any components, materials, or objects found during sampling 
operations shall not be handled or removed. Ifthe object or component is an explosive. 
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detonator. or component containing explosives, the sensitivity may be increased from 
exposure to the weather or mixture with unknown materials at the location The only 
items that \vill be allowed to be removed from the sampling locations are the samples 
contained in sample containers. 

e Existing HE processing operations can pose a hazard for sampling operations. .\[anv of 
the locations that contain HE contaminated soil are located behind operational facilities 
Sampling operations within the existing hazard circles for these facilities will not be 
permitted during operation of the facility. The time of sampling must be specified in the 
sampling plan so that the sampling schedule can be worked out with the operating 
facility Building .\1anagers. 

Authorized personnel from the host group governing the sampling location must approve all 
samples leaving the sample location, whether HE contaminated or not 

5.0 TR-\INING 

:\.11 personnel entering the Group ESA-WMA controlled areas to perform field operations shall 
complete both the Safety Overview Course and ESA-W~1A Site-Specific training The HE Safety 
Overview Course is a 1-2 hour briefing on the hazards associated with high explosives and the 
general rules for working in areas where HE may be present. A test is administered at the 
conclusion of the HE Safety Overview Course. The site-specific training consists of an additional 
training course and along with SOP/procedure reading. The site-specific training will be conducted 
by Group ESA-WMA training personnel. A signature of understanding and abidance is required 
upon completion of the site-specific training. 

It is the responsibility of the FPL (Field Project Leader for Environmental Restoration) or a 
designee of the FPL to arrange and schedule both the Safety Overview Course and Site Specific 
training 

6.0 l:SE OF HE SPOT TEST KIT FOR HE CONTAMINATION TESTING 

All personnel performing "HE spot tests" on potentially contaminated soil and/or other samples 
shall complete the DX-16 training course on the use of the HE spot test field kit When performing 
the HE spot test, the sample to be tested must consist of approximately 1 gram. The entire 1 gram 
sample must be saturated with the test chemicals for a valid test result. "Swiping" of the soil sample 
for HE contamination testing will not be considered as a valid HE contamination test. 



ES.-\-W'v!A SOP 110 (ill OPER\ TIO~AL GCIDELI::\ES FOR TAKI~G ll-+ \j_.l. 

Rc\ lS!On 1 1 1 Draft I SOfL A~D \\'A TER SA:\IPLES 1::\ HE AREAS p L~.-2 '' 

i,O SA:\IPLL\G PLA~ A~D APPROVAL 

A tlowchan for the complete process required for sample collection is included as .\ttachment .\ 
Cpon completion of all of the training requirements specified in Section 5 0 and 6 0. the follO\\ tng 
steps must be followed to collect, analyze, and approve off-site release of collected samples 

a Submit a "sampling plan" to the host group The sampling plan must include the 
exact location, type of sampling (surface, subsurface, or water), depth of sampling if 

sampling is subsurface, quantity of samples, constituents that sample will be analyzed 
for, description of equipment or apparatus that will be used to obtain the sample. and 
date;time at which the sampling will occur. The sampling plan must specitically 
define the sampling "area" or "areas" (See definition of "area" in Section 3 0) and 
include the number of samples required in each "area" 

b Group ESA-\VMA will review the sampling plan and determine which of the 
following categories the location falls into. Area generally accepted a free from HE 
contamination; low to negligible probability of HE contamination area, or area with 
potential HE contamination. The areas that potentially contain HE contamination 
will be further divided into "homogenous" or "heterogeneous" contaminated areas 
A description of each of the areas and the criteria that the host group will use to 

determine what category the location falls under is as follows: 

1. Areas Generally Accepted as Free of Explosive Contamination: If there 
is substantial historical data, direct knowledge, or if data from an existing or 
previous sampling program rule out the possibility of potential HE 
contamination, the host group can declare the location free of HE 
contamination and host group personnel can authorize the release of samples 
from the site for further analysis. 

2 Low to ~egligible Probability of HE Contamination Area: These areas 
are locations not known to have been exposed to explosives, however, have 

the remote possibility of containing homogeneous or heterogeneous soil 
mixtures. In conjunction with the requester, the host group or personnel 
designated by the host group as acceptable to use the HE spot test kit, will 
perform reconnaissance sampling using the HE spot test kit and visual 
examination. A visual examination at these areas can rule out the possibility 
of heterogeneous-type contamination. Negative results for all samples at the 
location and depths of the final sampling locations will rule out the possibility 
of homogeneous contamination. Negative results from both the visual 
examination and the spot test at all locations will allow the samples to be 

released off -site upon approval from the host group. If the visual 
examination by the HE expert results in HE material or any of the HE 
spot tests are positive, the location must be considered as a potential HE 
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contamination area The size of the area will be determined bv the HE 
expert 

3 Potential HE Contamination Area: These are locations that may contain 
HE contamination in either a homogeneous or heterogeneous nature. These 
locations include such areas as firing mounds. stream beds and/or drainages 
from sites with known contamination, and outfalls from HE processing 
facilities. The host group will determine i: .:e location is a homogeneous or 
heterogeneous location and the policy for sampling at these locations will be 

Homogeneous Area: As defined by Group ESA-W\-fA samples from these 
areas are treated on an individual basis. Samples that test negative using the 
HE spot test kit are considered non-contaminated and therefore a non
explosive. Such samples can be approved for removal from the sampling site 
by the host or operating group. All samples testing positive for HE using the 
spot test kit must be further analyzed by either Group DX-16 or the Group 
ESA-WMA approved mobile field laboratory for quantitative HE analysis 
Transport of the samples to Group DX-16 must be done as specified in 
Section 8.1. The mobile field van will be located in the HE exclusion area 
near the sampling site. *If the quantitative analysis determines that the total 
explosive content is > 5% or the spot test indicates positive on the sample 
after all HE constituents (except T ATB) have been extracted and quantified. 
the sample must be transported to any LAl'\JL or off-site location as an 
explosive as specified in Section 8.2. If the quantitative analysis determines 
that the total explosive content is < 5% and the spot test indicates negative 
after all HE constituents (except T A TB) have been extracted and quantified, 
the sample can be shipped to a LA.~'L or off-site location as a non-explosive. 

"' ~ote: At the present time, a laboratory method is not available to quantify 
TA TB explosives in a sample even though the presence of T A TB in the 
sample will show up using the HE spot test. ESA-WMA will require that all 
samples containing T A TB (as determined using the HE spot test on the 
sample after all other explosives have been extracted and quantified) be 
handled and shipped as an explosive until a laboratory method for 
quantitative analysis is available. LA.l\JL group DX-16 is currently working 
on a quantitative analysis method for T ATB. This method is expected to be 
available by February, 1995. 

Heterogeneous Area: If the historical data or authorized Group ESA
WMA personnel determine that the location is contaminated in a 
heterogeneous manner all samples from a specific area must be tested for HE 
using the HE spot test. (See definition of "area" in Section 3 0) If any of the 
samples from the sample "area" (as defined in the sampling plan) test positive 
for HE or if HE is present on the surface of the sampling area, all samples 
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from the area must considered to be HE contaminated and be submitted to 
either Group DX-16 or the Group ESA-WMA approved mobile field 
laboratory for quantitative analysis. The sample must be homogenized 
before HE constituent analysis can be performed. *If the quantitative analysis 
determines that the total explosive content is > 5% or the spot test indicates 
positive on the sample after all HE constituents (except TATB) have been 
extracted and quantified, the sample must be transported as an explosive to 
any LANL or off-site location as specified in Section 8.2. If the quantitative 
analysis determines that the total explosive content is < 5% and the spot test 
indicates negative after all HE constituents (except TATB) have been 
extracted and quantified, the sample can be shipped to a LANL or off-site 
location as a non-explosive. 

For sampling operations that will involve removing or accessing soil at depths greater than 6 inches, 
an excavation permit from Group HS-3 will be required. The excavation permit can be obtained 
directly from Group HS-3 upon Group ESA-WMA approval of the sampling plan. 

8.0 TRANSPORT AND SHIPMENT OF HE SAMPLES 

Soil and water samples that contain a cumulative explosive content of greater than 5% or samples 
that contain T ATB shall be treated as explosives when shipping off site for further analysis. Soil 
and water samples that contain a cumulative explosive content of 5% or less, and which do not 
contain T ATB, can be treated as a non-explosives when shipping to a LANL or off-site location. 
LANL Administrative Requirement (AR) 6-6, "Explosives", specifically details the requirements 
that shall be followed for shipment of explosives both within the LANL and outside of LANL. HE 
samples (>5% or those which contain TATB) that are shipped to a location outside of LANL can 
only be shipped to a Group ESA-WMA approved location. Group ESA-WMA technical personnel 
will ensure that the off-site laboratory will store, handle, and analyze the HE samples in accordance 
with the DOE EV -6194 Explosive Safety Manual requirements for laboratory operations. A 
maximum of 500 grams of explosive (cumulative total within soil samples) can be shipped and/or 
stored at the off-site laboratory at a single time. Sampling personnel will be required to keep ESA
WMA informed of the total quantity of explosives (as determined by quantitative analysis) that will 
be located at the outside laboratory an any one time. ESA-WMA will request that the outside 
laboratory have documented disposal methods for HE extracted from the samples for analysis. 

Samples that contain 5% or less, and which do not contain T ATB, can be shipped to off-site 
locations as a non-hazardous commercial shipment. A copy of the paperwork for shipment of all 
samples (both HE and non-HE contaminated) to an off-site organization for analysis must be sent to 
the CST -9 Sample Control Center. 

8.1 TRANSPORT OF EXPLOSIVES SAMPLES TO GROUP DX-16: The 
transport ofHE contaminated and potentially HE contaminated samples to Group DX-16 at 
T A-9-21 or T A-16-460 shall be done in strict accordance with AR 6-6, "Explosives", and 
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ESA-WMA (WX-3) SOP 13.1.0, "General Explosives Transportation Procedures". AR 6-6 
specifies the general guidelines that are to be followed and WX-3 SOP 13.1.0 defines the 
specific personnel, vehicles and procedures that will be used in the transport of HE and 
potentially HE contaminated samples to TA-9-21 or TA-16-460. Sampling personnel are 
not qualified to transport HE contaminated and potentially HE contaminated samples from 
the sampling location to T A-9 or TA-21. Because the cost of transporting samples will fall 
on the organization taking the samples, it is requested that all of the samples from a specific 
HE exclusion area be transported to Group DX-16 at one time, and upon completion of 
sampling at the location. 

If the mobile field laboratory is used for quantitative analysis, the field laboratory must be 
located at the HE sampling site. HE samples (>5% or which contain TATB) cannot be 
transported by the mobile field laboratory when leaving the site. 

8.2 SHIPMENT OF EXPLOSIVES SAMPLES TO AN OFF-SITE LOCATION: 
The transport of HE contaminated samples (>5% or which contain TATB) to an off-site 
Laboratory or location must be done in strict accordance with LANL Hazardous Materials 
Transportation Manual and LANL AR 6-6. All explosives shipments to locations outside of 
LANL shall be arrange by Group MAT-14 as specified in AR 6-6. Sampling personnel are 
strictly prohibited from transporting or authorizing shipment of HE contaminated samples to 
a destination or location outside of the Laboratory. The cost of shipping the samples to the 
outside location will be paid for by the organization requesting the analysis. 
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:r<..oc~cs 

LAB JOB: OTHER: 

C::ACH PE?SCN rOL.: .. ~W THOSE WX-03 SOPS AND SUPPLEMENTAL REQC'IREMENTS ::r;..: 
RE:....ATE :o H::::s /HER ACTIVIT:ES ON THE .JOB: 

A. ADMI~HSTRATI":E & SUPERVISORY LIST - REQGIREMENTS LISTED BELDW ARE C: 
SPEC:.;L INTEREST YO THOSE WHO AAKE ARRANGEMENTS PRECEDING F:EL:J 
ACTr::TIES. WX-03 SOP REFERENCES 

SCHEDULING OF ACTIVITIES 
DEVIATIONS FROM SOPS AND SRS 
-:'E:1PC?ARY INCREASED PERSONNEL LIMITS 
SAFETY WORK PERMITS 
AATERIALS - H.E. COMPATABILI'I'IES 
VEHIC~LAR EQUIPMENT CONDITION 
WORK ZONES NEAR BLOWOUT WALLS 
DISPOSAL - SCRAP, WASTE, SURPLUS 
PROTECTIVE APPAREL 
EYE PROTECTIVE DEVICES 
FIELD OFFICES 

24 OTHER SOP 

III. B 
IV.A.1 

IV.B.1 
IV.C.l 
IV.D.2 
IV.G.2 
IV.H.l 

IV . .J 

l. 8. 0 
l. 5. 0 

l . 0 . 9 . :I . Ai F 
l. 9. 0 

3. FIELD ACTIVITIES LIST-REQUIREMENTS LISTED BELOW ARE EQUALL! 
IMPORTANT TO ALL PERSONS ENGAGED IN FIELD ACTIVITIES. 

POSTED PERSONNEL LIMITS 
NOTIFICATIONS TO BUILDING SUPERVISOR 
SMOKING 
FOOD/BEVERAGES IN EXPLOSIVES AREA 
SOLVENT USE 
VEHICGLAR TRAFFIC 
TEMPORARY HAZARDS AREAS 
LIMITED EGRESS.CONFIRMED SPACES 
ELECTRICAL CIRCUIT EXPOSURE 
EQC'I?MENT/MATERIAL REMOVAL, H.E. AREA 
WORK ON/WITH CONTAMINATED ARTICLES 
CONFINING ABRASIVES PARTICLES 
IN-PROCESS H.E. REMOVAL 
WORK ZONE BOUNDARY LIMITS 
UNOBSTRUCTED TRAFFIC ROUTES 
WORK ZONE CLEANING 
WORK ZONE CERTIFICATIONS 
CERTIFYING AGENT SUPERVISION / 

C. SUPPLEMENTAL SAFETY REQUIREMENTS: /YES 

SGBMIT':'ED BY 
SUBMITTED DATE 
APPROVED BY 
APPROVED DATE 

MCCORMICK 
12/06/94 
STRETZ 
12/06/94 

fb-2 

NO 

IV.A.2 
IV.A.2 
IV. A. 3 l. 6. 0 

IV.B.J 
IV.C.2 
IV.D.1 

IV.E.J 

IV.G.1 
IV.G.4 
IV.I.1 
IV.I.J.A 
IV.I.J.B 
IV.I.4 
IV.I.S.A 
IV.I.S.B 

l. 0. 9. •/I 

5. 10. 0 

l.l.o.r::.3.: 
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;..PPI..:ED SL'PPLEXE~~TAL SAFETY REQUIREMENTS 

3~"--K, NO REQUIREMENTS WERE APPLIED) 
(PRESS RETL'RN TO CONTINUE) 

-::..cc.;r::~,r :: TRA::.Ert FOR FIELD OFFICE WILL BE ON THE NORTH EAST SICE c: 
BC~"'I~iG ?AD 16-387. THE EXISTING TRANSPORTAINER WILL BE RELOCATED TC 
THE CR:~:~iAL :.cCXl"ION AFTER JOB COMPLETION. 

2. THE FIELiJ OFFICE ;.iiLL BE THE PURPOSE OF TAKING BREAKS, LUNCH AND WATErt 
DRINKING. ALL FOOD AND DRINKS MUST BE CONSUMED IN THE OFFICE TRAILErt 
AND NOT :~1 ANY OTHER LOCATION OUTSIDE. 

3. THE FIELD OFFICE MAY BE USED AS A SMOKE BREAK AREA IN ONE SECTION. A 
LIGHTER SYSTEM FOR THE SMOKE AREA WILL BE FURNISHED. MATCHES ARE NOT 
ALLOWED IN THE EXCLUSION AREA. 

4. FIELD OFFICE WILL BE SL'PPLIED WITH CUSTODIAL SERVICE OR THE FIELD 
OFFICE EMPLOYEES WILL BE REQUIRED TO MAINTAIN CLEANLINESS OF THE AREA. 

5. THE L'SE CF ~DIOS OR CELLULAR TELEPHONE WILL BE CLEARED THROUGH THE 
SAFETY OFFICE FOR ESA-WMA AND OPERATION RULES ISSUED WILL BE FOLLOWED. 

6. SAFETY WORK PERMITS AND OTHER PERMITS DEEMED NECESSARY WILL BE ISSUED 
BY ESA-w~ SAFETY OFFICE AND THE OTHER LANL SAFETY GROUPS. 

7. PRIVATE ~"'D COMPANY VEHICLES WILL NOT BE ALLOWED TO ENTER THE HIGH 
EXPLOSIVE AREA (H.E.) WITHOUT APPROVAL BY ESA-WMA SAFETY OFFICE OR 
ESA-w~ GROUP OFFICE. A DESIGNATED AREA FOR PARKING OF THESE VEHICLES 
WILL BE ESTABLISHED BY ESA-WMA SAFETY OFFICE. 

8. ANY NECESSARY CHANGES TO THIS SAFETY REGULATION WILL BE DISCUSSED AND 
ADDED AS REQUIRED. 

9. THE SOP's, SAFETY REGULATIONS AND PERMITS MUST BE POSTED IN THE FIELD 
OFFICE TRAILER. 

10. BUILDING 340, SOUTHEAST END, WILL BE USED FOR A SECOND FIELD OFFICE 
AREA AND TEMPORARY STORAGE FOR MISC. MATERIALS REMOVED FROM BURNING 
GROUND. 

f~-3 
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SAFE:::-·1 EEG'CLATIONS 

RESPONSIBILI7IES 

A. OPERAI:NG GRO'CPS: DEVELOPME~1T OF SOP'S FOR THEIR AREAS. 

B. WX-12 

l. I~r SCHEDULING CO~TTRACTOR ACTIVITIES, ASSURE THAT SAFETY 
REQUIREMENTS ARE FULLY DETERMINE THROUGH: 

A. EXISTING SOP'S 

B. DEVELOPMENT OF SR'S 

2. ADVANCES APPROVAL OF SCHEDULES FOR ROUTINE INSPECTIONS, AND 
MAINTENANCE, SERVICES. 

3. RESOLUTION OF CONFLICTS BETWEEN CONTRACTOR ACTIVITIES AND S-SITE 
OPERATIONS. 

4. IF ~1ECESSARY, EFFICIENT REMOVAL OF EXPLOSIVES. 

C. SUPERVISORY ORGANIZATION OF CONTRACTOR PERSONNEL: TELL THEIR 
PERSONNEL ABOUT SAFETY REQUIREMENTS: SEE THAT THE PERTINENT 
PROVISIONS OF SOP'S AND SR'S ARE FOLLOWED. 



:f.::<-·JJ .3:? ::..?.o.:·:.c.: .~m J) ~'£BE C'J~BeiE:J 
:H:S ,KEQCE3:' FJR TEXPORAR'i PERSONNEL LIMITS. 

... ,.,...... ... ··---..... 1 _____ :_..._. 

Cl. A r:·:E- ?ART .3 ?EEJ LET':'ER MA'l BE CSED 8'£ THE REQCESTER. ::r s:-:c .. .-:..: 
BE ADDRESSED :J THE WX-03 GROCP LEADER AND MARKED FQR THE ?ROPER 
DISTRIECTION, AS FOLLOWS: 

2. A??ROPRIA:E SECTICN LEADER(S) 

J. APPROPRIATE BUILDING SGPERVISOR(S) 

4. ~X-OJ DEPUTY GROGP LEADER 

E. ALL CCPIES ARE TO BE SUBMITTED BY THE REQUESTER. APPROVAL WILL BE 
GRANTED, WITH ANY CONDITIONS OF APPROVAL, ON THE SPEED LETTER. THE 
COPIES ~ILL BE DISTRIBUTED BY THE REQUESTER. 

~&-8 
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.30? ::. . .: . J; .3A?~T.'l WORK ?ER."'!ITS 

SAFETY WORK PERMITS 

SCOPE 

T.HIS SOP GOVERNS THE ISSUANCE OF SAFETY WORK PERMITS FOR THE TP~SPORT 
AND USE OF MATCHES, LIGHTERS, SPARK- OR FLAME-PRODUCING DEVICES, ELECTRIC 
TOOLS NOT APPROVED FOR OPERATION IN HAZARDOUS LOCATIONS, OR DEVICES wnCSE 
SURFACE TEMPERATU~ WILL EXCEED 228 DEGREES F (109 DEGREES C) WITHIN 
S-SITE. 

:.oCATION 

A~~ AREAS AT S-SITE. SEE WX-03 SOP 1.0.0 II 

III. DEFINITIONS 

A. MAINTENANCE ZONE 

A MAINTENANCE ZONE IS ANY LOCATION WITHIN THE EXPLOSIVES AREA WHERE 
~WRMAL MAINTENANCE ACTIVITIES ARE TO BE CONDUCTED. 

B. CONSTRUCTION ZONE 

A CONSTRUCTION ZONE IS ANY LOCATION WITHIN THE ~XPLOSIVES AREA IN 
WHICH MAJOR CONSTRUCTION OR EXTENSIVE MAINTENANCE WORK IS TO BE DONE, 
AND IN WHICH AN OPERATING GROUP WILL NOT BE OPERATING. THIS AREA 
WILL BE THOROUGHLY CLEANED, INSPECTED, AND CERTIFIED BEFORE BEING 
TURNED OVER TO THE CONTRACTOR FOR SUCH WORK. 

C. MAINTENANCE TRUCK 

A MAINTENANCE TRUCK IS A VEHICLE THAT HAS WELDING AND BURNING 
EQUIPMENT PE~~ENTLY MOUNTED UPON IT, OR NORMALLY CARRIES ITEMS 
CONTROLLED BY THIS SOP. SUCH TRUCKS ARE OFTEN USED ONLY AS A MEANS 
OF TRANSPORTATION TO AND FROM A JOB SITE. 

D. HEAT SOURCES 

HEAT SOURCES ARE THOSE ITEMS THAT ARE CONTROLLED BY THIS SOP AND ARE 
USUALLY MATCHES, LIGHTERS, SPARK- OR FLAME-PRODUCING DEVICES, 
ELECTRIC TOOLS NOT APPROVED FOR OPERATION IN HAZARDOUS LOCATIONS, OR 
DEVICES WHOSE SURFACE TEMPERATURE WILL EXCEED 228 DEGREES F (109 
DEGREES C). 

E. SAFETY WORK PERMIT (FORM WX-3-760) 

A SAFETY WORK PERMIT IS A PROPERLY SIGNED DOCUMENT THAT GIVES 
PERMISSION, WITHIN STATED TIME LIMITS FOR A SPECIFIC JOB AND 
LOCATION, TO TRANSPORT AND USE HEAT SOURCES WITHIN THE CONTROLLED 
AREAS LISTED BELOW. 



THE CSE ~F HEA: SCCRCES WITHIN AN AREA THAT IS EQCIPPED WI:H s~o~~ 
CE:.::::~RS "'I:.:. ?.EQCIRE A SAFETY WORK PER."1IT. 

A SAFE:''! WORK ?ER."1IT WILL BE REQUIRED FOR THE TRANSPORT AND CSE OF 
HEAT SOURCES WITHIN THE EXPLOSIVES AREA. 

'· TYPES OF SAFETY WORK PERMITS 

A. DAILY 

A DAILY WORK PERMIT WILL BE ISSUED FOR MAINTENANCE AND CONSTRUC':'ION 
ACTIVITIES ON A DAY-TO-DAY BASIS. THIS PERMIT WILL BE GOOD FOR ONLY 
ONE DAY. 

B. EXTENDED TIME 

AN EXTENDED TIME PERMIT MAY BY ISSUED FOR A CONSTRUCTION ZONE. 7HE 
PERMIT WILL CAREFULLY DESIGNATE THE CONSTRUCTION ZONE AND WILL 
SPECIFY A FIXED TIME LIMIT. 

C. ANNUAL 

ANNUAL PERMITS MAY BE ISSUED BY THE WX-12 PLANT AND EQUIPMENT 
SERVICES SECTION FOR MAINTENANCE TRUCKS WITHIN THE EXPLOSIVES ~~A. 
THE ANNUAL PERMIT WILL AUTHORIZED THE USE OF THE TRUCK WITHIN THE 
EXPLOSIVES AREA ONLY AS A MEANS OF TRANSPORTATION. THE USE OF THE 
HEAT SOURCE EQUIPMENT CONTAINED THEREON WILL REQUIRE AN ADDITIONAL 
SAFETY WORK PERMIT OR A SPECIAL WORK PERMIT (HSE FORM 8-4A) . AN 
ANNUAL PERMIT MAY ALSO BE ISSUED FOR ZONES WITHIN THE EXPLOSIVES 
AREA THAT ARE NOT USED FOR EXPLOSIVES OPERATIONS AND ARE NOT 
CONTAMINATED WITH EXPLOSIVES, WHEN HEAT SOURCES ARE REQUIRED FOR 
ROUTINE OPERATIONS CONDUCTED IN THESE ZONES. 

li. APPROVALS 

A. ORIGI~ATOR 

ONE OF THE PERSONS LISTED IN APPENDIX A MUST ISSUE AND SIGN EACH 
SAFETY WORK PERMIT. HE MUST HAVE AN INTIMATE KNOWLEDGE OF THE WORK 
TO BE PERFORMED, AND BEFORE HE SIGNS THE PERMIT HE MUST DO THE 
FOLLOWING THINGS: 

1. DETERMINE WHETHER THE USE OF A HEAT SOURCE IS NECESSARY TO 
ACCOMPL:SH THE WORK PROPOSED. 

2. ASSURE HIMSELF THAT THE USE OF THE EQUIPMENT WILL NOT CREATE A 
HAZARD. 

3. ASSURE HIMSELF THAT THE CRAFTSMAN IS AWARE OF THE SAFETY PROBLE~S 
INVOLVED IN USING A HEAT SOURCE IN THE PROPOSED ZONE. 

4. DESIGNATE WHAT HEAT SOURCES ARE ALLOWED UNDER THIS PERMIT AND THE 
"'ORK ZONE IN WHICH IT MAY BE USED. 

f'Q-10 
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?JL:..OWING EXA.'1PLES ARE T"i?ICAL: 

M.. ORIG:~1ATOR ONLY - ANNl:AL PERMITS, AND PEPJ1ITS FOR ROAD rn:cP.~, 
~~:::~y DISTRIBUTION SYSTEMS, OR OTHER WORK AWAY FROM 
BUILJI!IGS. 

3. JRI:;:~;;;:oR AJIO CERTIF'li~G AGENT - PER."'l:ITS FOR CONSTR'C'CTIO~I 
ZJNES. 

C. ORIG!~;"ATOR AND LEAD OPERATOR - PERMITS FOR ~.AINTENANCE ZONES. 

D. ORIGINATOR, CERTIFYING AGENT, AND LEAD OPERATOR - PER.~ITS ?CR 
MAINTENANCE WORK IN OPERATING SECTIONS OF BUILDINGS AND TEST 
AREAS. 

B. AUTHORIZED CERTIFYING AGENT 

THE AUTHORIZED CERTIFYING AGENT WILL SIGN PERMITS WHEN REQUESTED BY 
THE ORIGINATOR. HIS SIGNATURE WILL CONFIRM THAT HE HAS CERTIFIED THE 
WORK ZONE FREE OF DANGEROUS AMOUNTS OF H.E. AND THAT IT IS SAFE TO 
USE STATED HEAT SOURCES IN THE AREA SPECIFIED. THE NAMES OF THE 
AUTHORIZED CERTIFYING AGENTS ARE LISTED IN APPENDIX A. 

C. LEAD OPERATOR 

THE BUILDING LEAD OPERATOR WILL SIGN ALL PERMITS FOR WORK TO BE DONE 
WITHIN HIS BUILDING OR IN THE IMMEDIATE VICINITY OF THE BUILDING. 
HIS SIGNATURE WILL CONFIRM THAT HE IS AWARE THAT THE WORK IS TO BE 
DONE AND THAT THE USE OF THE HEAT SOURCE WILL NOT ENDANGER PERSONNEL 
OR PROCESSING OPERATIONS. 

'!II. ADMINISTRATION PROCEDURE 

A. FORMS 

EACH ORIGINATOR WILL HAVE A BOOK OF FORMS WHICH ARE ONE-TIME 
CARBON SNAP-OUT-TYPE, IN TRIPLICATE, NUMBERED, IN BOUND BOOKS 
WITH WRAP-AROUND COVERS. THE DISTRIBUTION OF THE PERMIT WILL BE 
AS FOLLOWS: 

l. ORIGINAL COPY TO THE CRAFTSMAN WITH VERBAL INSTRUCTIONS FOR 
OBTAINING THE ADDITIONAL SIGNATURES INDICATED ON THE SAFETY 
WORK PERMITS. 

2. REMAINING COPIES TO KEPT BY THE ORIGINITOR. 

B. EXPIRED PERMITS 

UPON COMPLETION OF THE WORK, OR EXPIRATION OF THE PERMIT, THE 
PERMIT WILL BE RETURNED TO THE WX-DIVISION SERVICE AND ACCESS 
CONTROL OFFICE, BUILDING TA-16-202. 

APPENDIX A 

A. THE PERSONS LISTED BELOW ARE AUTHORIZED TO ISSUE AND SIGN SAFETY 
WORK PERMITS FOR USE IN TECHNICAL AREAS 11, 16, 28, AND 37. 

T. E. C~_lf~R 



3 . -:; . ~1 C C'J R...'1 I -: K 
D. J. SHARPLESS 
F. J. TAP:E 

3. THE PERSONS I..:STED BELOW ARE AUTHORIZED CERTIFYING AGENTS. 

H . r KEL:.ER ....... 
B. G. MCC8RMICK 
D. .,. SHARPLESS .... . 
J. MARTINEZ 
F. J. TAP IE 

THE TECHNICAL SUPERVISOR, OR ACTING TECHNICAL SUPERVISOR, FOR EACH 
OF THE BUILDINGS LISTED BELOW MAY ACT AS THE AUTHORIZED CERTIFYI~IG 

AGENT IN THE SPECIFIC BUILDING FOR WHICH THEY ARE RESPONSIBLE. 

BUILDING TA-16-370 
BUILDING TA-16-304 
BUILDING TA-16-306 
BUILDING TA-16-450 

C. THOSE PERSONS LISTED IN ITEM A, ABOVE, WHO ISSUE A SPECIFIC SAFETY 
WORK PERMIT MUST NOT BE THE CERTIFYING AGENT FOR THE PERMIT AND MUST 
NOT SIGN THE ?ER...~IT AS THE AUTHORIZED CERTIFYING AGENT. 

F ~-12 



SAFETY REGt:LATIONS 

-:;op :: ~. ::.r. B. :. ; ~.ATER!ALS - H. E. COMPATABILIT::::ES 

REQUIREMENTS 

3. COMPATIBLE ~TERIALS AND CHEMICALS - ANY QUESTIONS ABOUT THE 
FOLLOWING SHOt:LD BE HANDLED THROUGH THE AUTHORIZED CERTIFT;:NG 
AGENT. 

1. MATERIALS OR CHEMICALS NOT ALREADY APPROVED AS COMPATIBLE 
WITH EXPLOSIVES WILL REQUIRE APPROVAL BY M-1 PRIOR TO THEIR 
'CSE. 

t= ~-13 



SAFETY REGCLATIONS 

;op 2 ~.:_.;.C.:.; ·:EHIC..:LAR. EQUIPMENT CONDITION 

VEHICLES 

·:EH~C: .. ES mJST BE IN GOOD CPERATING CONDITION. 

~ l\-14 



SAFE'YY REGC'LATIQNS 

SOP 2 ~. :·,;.::::. 2; "r'i'ORK ZONES NEAR BLCWOC'T WALLS 
~ORK :ONES ON ROOFS 

SPEC:AL AREAS 

-, ... ._--- . -

2. ~'BEN CONTRACTOR WORK ZONES OR ACCESS WAYS THERETO MUST BE ESTABLISHED IN AREAS ON THE ROOFS OR BLCWOUT-WALL SIDES OF BCILDINGS OR I~ AREAS AWAY FROM ESTABLISHED ROADWAYS, PERMISSION AND ADVANCE PREPARATION FOR THE ACTIVITY WILL BE ARRANGED THROUGH WX-12 'S PLANT AND EQUIPMENT SERVICES SEC'YICI. 

f ~-15 
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SAFE-:'.l REGuLATIONS 

~ISPOSA~ - SCRAP, WASTE, SGRPLCS 

JISPOSITION OF EQCIPMENT AND MATERIALS 

2. C2NTRAC':'OR PERSONNEL WILL DISPOSE OF DEBRIS, SCRAP 
~TERIALS, WASTE SOLVENTS AND LUBRICANTS, OIL- OR 
SOLVENT-CONTAMINATED TISSUES AND CLOTHS, AND USED 
OUTLINED IN CHAPTER 12 OF THE S-SITE SOP MANUAL. SOP 
12.3.6 DESCRIBES THE PROCEDURE FOR DUMPING UNCONTAMINATED, 
CNBURNABLE MATERIAL IN THE S-SITE BURNING GROUND DUMP. 

THE WORK ZONE SUPERVISOR OR AN AUTHORIZED CERTIFYING AGENT 
CAN OFFER ADVICE ABOUT THE PACKAGING OF SCRAP AND CAN 
ASSIST IN OBTAINING PROPER CONTAINERS. 

f~-16 
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SAFET'l REGt:'I..AT:::CNS 

?ERSONAL PROTECTIVE EQUIPMENT 

.SAFE~'{ FCCrr'lEAR - APPROVED SAFETY SHOES OR SHOE COVERS ;.;r:..:.. BE WORN I~ EXPLOSIVES AREAS WHERE THERE IS A POSSIBILITY ~HAT EXPLOSIVES MAY BE TRANSPORTED ON FOOTWEAR AND/OR WHERE EXPLOSIVES CCULD BE INITIATED BY IMPROPERLY CONSTRUCTED FOOTWEAR EXISTS. SAFETY SHOES OR SHOE COVERS CANNOT BE WORN HOME. 

CNLESS CERTIFIED CLEAN OF EXPLOSIVES, APPROVED FOOTWEAR ~ST BE WORN IN: 

EXPLCsr:ES OPERATING ZONES--ROOMS, BAYS, CORRIDORS, AND PASSAGEWAYS WHERE EXPLOSIVES ARE PROCESSED, HANDLED, STORED, OR TESTED 
THE s-sr~E BURNING GROUND 
THE K-SITE TEST AREA EAST OF TA-11-2 AND TA-11-3 OTHER ZONES SPECIFICALLY DESIGNATED IN S-SITE SOP'S OR SR'S. 

~~-17 



SAFETY REGGLATIONS 

.3C? :. :; . ~.:;::: . . -:...1 F; ?ROTECTI?E APPAREL 

PERSONAL SAFEGUARDS 

'~E:~IERAL r<.ULES FCR PROTECTIVE APPAREL 

A. LABORATORY-SUPPLIED APPAREL :s ISSUED AS REQUIRED TO PERSONS wnO 
WORK I~ THE EXPLOSIVES AREA TO PREVENT THE EXPLOSIVES CONTAMI~ATIG~I 

OF THEIR PERSONAL APPAREL AND TO AVOID THE TRANSFER OF H.E. FROM THE 
WORK AREAS TO THE HOME. ISSUED APPAREL MUST BE LEFT AT S-SITE OR 
ABLE SITE AT THE END OF THE WORKDAY. 

3. THE TYPES OF APPAREL ISSUED TO AN EMPLOYEE WILL DEPEND ON HIS JOB 
ASSIGNMENT AND THE AMOUNT OF EXPOSURE TO HAZARDOUS MATERIALS AND 
OPERATIONS. THE ITEMS OF APPAREL THAT WILL BE ISSUED TO fu~ 

EMPLOYEE WILL BE DETERMINED JOINTLY BY THE GROUP WX-03 SERVICES 
SECTION AND THE GROUP BY WHICH HE IS EMPLOYED. THE SERVICES SECTION 
WILL PROVIDE THE GROUPS INVOLVED WITH A LIST OF THE ITEMS AVAILABLE 
FOR ISSUE. 

C. SAFETY SHOES WITH TOE PROTECTION AND NONMETAL FASTENERS MUST BE 
WORN BY ALL LABORATORY PERSONNEL REGULARLY ASSIGNED TO THE EXPLO
SI7ES AREA. IN ALL AREAS WHERE H.E. MAY BE PRESENT ON WALKING 
SURFACES, SHOES WITH EXPOSED METAL ON SOLES OR HEELS ARE PROHIBITED 
UNLESS THEY ARE PROPERLY COVERED. 

D. EYE PROTECTION IS REQUIRED IN MANY OF THE S-SITE OPERATING BUILD
INGS r.ND AREAS. THESE LOCATIONS ARE CALLED OUT IN WX-03 SOP l.9.0. 

E. ALL EMPLOYEES WHO MIGHT REASONALBY BE EXPECTED TO GO INTO THE 
EXPLOSIVES AREA IN PERFORMANCE OF THEIR DUTIES ARE ISSUED SAFETY 
SHOES AND SAFETY GLASSES. 

F. ALL PERSONS WHO ENTER AN OPERATING BUILDING OR ARE MUST WEAR THE 
REQUIRED PROTECTIVE APPAREL FOR THE LOCATION (FOOTWEAR AND EYE 
PROTECTION) . THEY MUST ALSO WEAR WHATEVER ADDITIONAL PROTECTIVE 
APPAREL MAY BE REQUIRED BY THE HAZARDS THAT THEY WILL BE EXPOSED 
TO wniLE THEY ARE AT THE LOCATION. 

r-~-1s 
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SAFET"l REG'l:LATIONS 

SOP 1.3.0; EYE ~ROTEC7I7E DEVICES 

EYE PROTECTION REG~LATIONS 

[. SCOPE 

....... 

THESE REGULATIONS DELINEATE THE EYE PROTECTION REQUIREMENTS FOR 
S-SITE AT LOS ALAMOS, AND ABLE SITE, AREA 27, NTS. IT IS RECOGNIZED 
THAT OPERATIONS INVOLVE A WIDE RANGE OF EYE HAZARDS, AND IT WOULD BE 
DIFFICULT AND PROBABLY IMPRACTICAL TO CATEGORIZE THE TYPE OF EYE 
PROTECTION FOR EACH PROTECTION EQUIPMENT BE WORN IN AREAS IN w~ICH 
EYE HAZARDS ARE KNOw~ TO EXIST. SPECIFIC OPERATIONS THAT REQUIRE 
ADDITIONAL PROTECTION WIL~ BE SO SPECIFIED IN THE APPROPRIATE SOP. 

LOCATION 

EYE PROTECTION IS REQUIRED IN THE FOLLOWING AREAS: 

S-SITE 

BUILDING 

TA-11-24 
TA-11-30 
TA-16-193 
TA-16-202 
TA-16-207 
:'A-2.6-208 
TA-16-222 
TA-16-260 

TA-16-265 
TA-16-267 
TA-16-300 
TA-16-301 
TA-16-302 
TA-16-303 
TA-16-304 
TA-16-305 
TA-16-306 
TA-16-307 
TA-16-340 
TA-16-360 
TA-16-370 
TA-16-380 
TA-16-386 
TA-16-387 
TA-16-388 
TA-16-390 
TA-16-392 

ALL 
ALL 
ROOM 113 

AREA 

ROOMS 101, 113, 114, AND 114C 
CAGE ON FIRST FLOOR 
.l\LL 
ROOMS 104 AND 106 
BAYS 3 THROGGH 25, ROOM 103 (CRIB-15) -
WHENEVER AN AUTOCOLLIMATOR IS BEING USED 
IN A BAY, EYE PROTECTION IS NOT REQUIRED, 
PROVIDED THAT NO OTHER OPERATIONS ARE BEING 
PERFORMED IN THE BAY. 
ALL 
ALL 
ROOMS 101, 102, AND 103 
ROOM 102 
ROOM 101, 102, AND 103 
ROOM 102 
ROOMS 101, 102, AND 103 
ROOM 102 
ROOMS 102 AND 103 
ROOMS 101 AND 102, CORRIDOR 1 
ROOMS 102 THROUGH 111, 114, 115, AND 116 
UNCRATING AREA 
ROOMS 101, 102, 103, 201, 301, AND 302 
ROOMS 101 THROUGH 104 
ALL 
ALL 
ALL 
~-iASHDOWN BAY 

ALL ~-l9 



A. 

B. 

c. 

D. 

E. 

TA-2.6-3:19 
:A-:..6-c.+JJ 
TA-16-401 
TA-lS-c+02 
TA-:..6-~06 

:.;-::...:;-c;JQ 
TA-::..6-<-tSO 
:A-.:..S-460 

TA-2.6-462 
TA-16-477 
TA-16-478 

EYE PROTECTION EQuiPMENT 

ALL 
ALL 
ALL 
ALL 
ALL 
ROOMS 9 AND ::..J 
ROOMS 1 THROuGH 6 
QPERAT:~IG AREAS 
ROOMS 101, 102, ~OS THROUGH 1::..0, ::..::..2 THRQCG~ 

115 AND BASEMENT ROOMS 2 AND 3 
ALL 
OPERATING BAY 
OPERATING BAY 

HARDENED GLASS SAFETY GLASSES, PLANO OR PRESCRIPTION 

P~DENED GLASS GOGGLES 

?LAST::: :1m10GOGG:..ZS 

PLASTIC FACE SHIELDS 

OTHER EYE PROTECTION EQUIPMENT SPECIFIED IN WX-03 SOPS APPLICABLE 
TO A PARTICULAR OPERATION. 

GENERAL RULES 

A. ALL PERSONNEL WHOSE DUTIES TAKE THEM INTO OPERATIONAL AREAS AT 
S-SITE &~D ABLE SITE WILL BE ISSUED SAFETY GLASSES. 

B. ALL PERSONNEL ENTERING DESIGNATED EYE HAZARD AREAS MUST WEAR THE 
APPROPRIATE EYE PROTECTION FOR THAT AREA, EXCEPT AS PERMITTED IN 
ITEM C.l, BELOW. BROKEN, LOST, OR MISPLACED GLASSES WILL NOT 
EXCUSE ANYONE FROM THAT REQUIREMENT. A SUPPLY OF MONOGOGGLES AND 
PLANO GLASSES IS AVAILABLE IN BUILDING TA-16-209 FOR TEMPORARY 
USE IN SUCH CASES. MANY OF THE MAJOR OPERATING BUILDINGS ALSO 
HAVE SMALL SUPPLIES OF MONOGOGGLES AND PLANO GLASSES. 

C. TOURS AND VISITORS 

l. THE REQUIREMENT FOR WEARING EYE PROTECTION MAY BE WAIVED BY 
:'HE WX-03 GROUP LEADER FOR PERSONS WHO ARE INCLUDED IN A 
GUIDED TOUR OF S-SITE OR ABLE SITE FACILITIES, OR WHO ARE 
GUIDED VISITORS TO THESE FACILITIES, AND THE GUIDES. THE 
WAIVER MAY APPLY TO A ZONE, A BUILDING, OR TO ALL BUILDINGS 
TO BE VISITED. 

2. VISITORS OTHER THAN THOSE DESCRIBED IN ITEM C.l, ABOVE, MUST 
WEAR THE APPROPRIATE EYE PROTECTION IN THE DESIGNATED EYE 
HAZARD AREAS. IT IS THE RESPONSIBLITIY OF THE PERSON BEING 
VISITED TO MAKE SURE THAT THE VISITOR IS PROVIDED WITH THE 
NECESSARY EYE PROTECTION EQUIPMENT. 
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SAFET'l REG'C"LATIONS 
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?::::E:.J OFfiCES 

FIELJ OFFICES 

I~I ADDITION TO APPLICABLE GENERAL REQUIREMENTS OF THIS SOP, 
FIELD OFFICES (INCLUDING INTEGRAL OR SEPARATE TOILET FACILITIES 
AND MATERIALS AND EQUIPMENT STORAGE YAROS) WILL BE LOCATED, 
USED, AND REMOVED AS FOLLOWS: 

1. SITING 

A. FIELD OFFICES WILL BE SEPARATED FROM EXPLOSIVeS 
STORAGE OR PROCESSING FACILITIES BY A MINIML~ OF 
INTRA:.I~IE DISTANCE (BARRICADED OR C'NBARRICADED, AS 
APPLICABLE) FOR CLASS 1.1 EXPLOSIVES ITEMS (TABLE 17-5 
OF THE ORDNANCE SAFETY MANUEL, AMOR 385-100). 

B. FIELD OFFICES MAY BE LOCATED IN A K-SITE HAZARD AREA 
OR AT THE BURNING GROUND. HOWEVER, WHEN REQUIRED BY 
THE ZONE SUPERVISOR, THEY WILL BE ABANDONED DURING 
CERTAIN OPERATIONS INVOLVING EXPLOSIVES. IN SUCH 
INSTANCES, THE REQUIREMENT DESCRIBED IN J.l.A NEED 
NOT APPLY. 

C. ESTABLISHMENT OF FILED OFFICES OPPOSITE THE 
BLOWOUT- WALL SIDES OF BUILDINGS WILL BE AVOIDED. 
EXCEPTIONS: 

1) WHEN EXPLOSIVES OPERATIONS SCHEDULES HAVE BEEN 
ADJUSTED SO THAT THE PRESENCE OF PERSONNEL IN THE 
FIELD OFFICE WILL NOT COINCIDE WITH THE PRESENCE 
OF EXPLOSIVES IN THE BUILDING. 

2) WHEN THE FIELD OFFICE WILL BE SEPARATED FROM THE 
BUILDING BY A MINIMUM OF INHABITED-BUILDING 
DISTANCE (BARRICADED OR UNBARRICADED, AS 
APPLICABLE) FOR CLASS 1.1 EXPLOSIVES ITEMS (TABLE 
17-5 OF THE ORDINANCE SAFETY MANUAL, AMOR 385-100). 

D. FIELD OFFICES WILL BE LOCATED OR THE SITE PREPARED SO 
THAT A FIRE IN THE FILED OFFICE WILL NOT READILY MOVED 
TO AREAS OR FACILITIES NEARBY. 

E. FIELD OFFICES WILL BE LOCATED TO MINIMIZE TRAFFIC 
CONGESTION ON NEARBY ROADWAYS. 

2. ADDITIONAL SAFETY REQUIREMENTS 

A. 

B. 

ELECTRIC CIGARETTE LIGHTERS AND ADEQUATE ASHTRAYS WILL 
BE PROVIDED. 

COMBUSTIBLE MATERIALS~!r BE MAINTAINED AT MINIMUM 



,;.???.S?E=:AT::: :"IPES AND ~1'C1EERS OF FIHE EXTI~;Gt:ISrE?.S 

'r'ii:..: 3E I~iSTAL:..ED IN AND ~IEAR FIELD OFFICES. 

J. ~EAT=:NG EQUI?MENT WI:..L 3E ELECTRIC HEATERS THAT ARE I~l 
:;coD CC:NDI:'IC:N AND SAFEL'l CONNECTED. 

:'E~PORAR'l O?ERHEAD ELEC'I'RIC POWER CONDUCTORS OR CAB:..ES 
SER~/I~IG A FIELD OFFICE ZONE WILL BE INSGLATED, EXCEPT 
~!WUNDED CONDGCTORS, ';.lHICH MAY BE UNINSULATED. THEY 
WI:..L 3E INSTA:..:..ED TO P~VE THE FO:..LOWING c:..EARANCES: 

OVER ESTABLISHED ROADWAYS :..IKELY TO BE 
CSED DURING THE EXISTENCE OF THE INSTALLATION 

OVER ROOFS OF STRUCTURES THAT MAY BY READILY 
WALKED ON 

OVER WALKWAYS OR ANY POINT ON THE GROUND 
:..IKELY TO BE USED BY PEDESTRIANS 

3. REMOVAL 

A. FIELD OFFICES WILL BE REMOVED PROMPTLY AFTER 
ACTIVITIES REQUIREING THEIR USE ARE COMPLETED. 

18 FT. 

8 FT. 

10 FT. 

B. ABANDONED FIELD OFFICE ZONES WILL BE CLEANED OF DEBRIS 
AND SURPLUS MATERIALS AND WILL BE RESTORED TO THEIR 
PREVIOUS CONDITION OR A CONDITION APPROVED BY THE 
WX-12 PLANT AND EQUIPMENT SERVICES SECTION. 

F~-22 



SA?ET"L 2-EG'CL..AT:CNS 

SOP 24.:?.A.2: POSTE8 PERSONNEL LIMI~S & NOTIFICATIONS TO BUILDING 
Sl:PEP?:!:SOR 

PEQCIREMENTS 

_;.. GENERAL 

2. POSTED PERSONNEL LIMITS WILL BE OBSERVED. ON ENTERING AND 
LEAVING THE POSTED ZONE DURING OPERATING HOURS, CONTRACTOR 
PERSONNEL WILL NOTIFY THE SUPERVISOR RESPONSIBLE FOR 
ENFORCEMENT OF PERSONNEL LIMITS. 

F~-23 



SAFE'I''l REGC'LAT:ONS 

SO? 2~.=·l.A.2; ?OSTED PERSONNEL LIMITS & NOTIFICATIONS TO BuiLDING 
Sl:?ER~!ISOR 

REQt:IREMENTS 

A. GE~iERAL 

2. POSTED PERSONNEL LIMITS WILL BE OBSERVED. ON ENTERING AND 
LEAVING THE POSTED ZONE DURING OPERATING HOURS, CONTRACTOR 
PERSONNEL WILL NOTIFY THE SUPERVISOR RESPONSIBLE FOR 
ENFORCEMENT OF PERSONNEL LIMITS. 

f~-24 
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SAFET'! REG\.:LATIONS 

SOP 2~.:~.A.J: SMOKING 

' l"\ • 

REQU::REMENTS 

GE~IERAL 

J. SMOKING REGULATIONS WILL BE OBSERVED. ANY PERSON MAY BE SUBJECTED TO AN UNANNOUNCED CHECK FOR PROHIBITIED ITEMS: MATCHES, LIGHTERS, AND OTHER FLAME-PRODUCING MATERIALS. 
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SAFE:'! REGC:...AT~ONS 

SOP :.6.0; S~CK~~G 

SMOKING REGCLATIONS 

SCOPE 

:HIS SOP GOVERNS SMOKING WITHIN THE CONFINES OF THE ARE DESIGNATED 
AS S-SITE ANDNTS AREA 27. 

:I. LOCATION 

A. ALL S-SITE AREAS, SEE SOP 1.0.0.II. 

a. AREA 27, ABLE SITE, NTS (SEE TABLE II) 

III. DEFINIT~ONS 

A. FIELD OFFICES 

-' ..... -
~.-......::.. --

A FIELD OFFICE IS A BUILDING OR SHELTER THAT IS SET UP TEMPORARIL'l 
FOR SOME JOBS BY THE PAN-AM COMPANY OR OTHER CONTRACTORS TO HOUSE 
THE FIELD HEADQUARTERS FOR A MODIFICATION OR MAINTENANCE JOB. :HE 
FIELD OFFICE WILL BE LOCATED AT LEAST INTRALINE DISTANCE FROM 
EXPLOSIVES OPERATIONS AND STORAGE. 

B. CONSTRUCTION AREA 

A CONSTRUCTION ARE IS ANY PART OF THE EXPLOSIVES AREA IN WHICH 
MAJOR CONSTRUCTION WORK IS TO BE DONE, AND IN WHICH NO OPERATIONS 
ARE BEING CONDUCTED. EXTENSIVE REPAIRS OR MODIFICATIONS TO A 
BUILDING WILL NOT NORMALLY BE CONSIDERED MAJOR CONSTRUCTION. 

IV. SMOKING 

A. ADMI!HSTRATrlE AREA 

SMOKING IS GENERALLY ALLOWED IN THE ADMINISTRATIVE AREA; HOWEVER, 
SMOKING IS PROHIBITED IN THE FOLLOWING AREAS: 

1. BUILDING TA-16-200, ROOMS 112, 212, AND 312 - VAULTS 
ROOM B-12 - DATA PROCESSING MACHINES 
ROOM 308A - NC DRAFTING MACHINE 

2. BUILDING TA-16-206, PAINT STORAGE BUILDING 

3. BUILDING TA-16-208, SOLVENT STORAGE BUILDING 

4. ANY S-SITE ZONE THAT IS POSTED "NO SMOKING" 

a. EXPLOSIVES AREA 

SMOKING IS NOT PERMITTED INSIDE OR OUTSIDE BUILDINGS IN THE 
EXPLOSIVES AREA, OR :N VEHIC~~-~?VELING IN THESE AREAS, EXCEPT 



A.. LCCATICNS IN :HE EXPLOSr/ES AREA WHERE SMOKI~1G IS PERMITTED !.R;;

E:·~C::?PED WIT:-I ::~1STAL:..ED L:GHTE?.S. 

3. THE POSSESSION OF MATCHES, LI~HTERS, AND OTHER FLAME-PRODCCI~1G 
~TE:UALS I~ T:!E EXPLOSI7ES AREA IS PROHIBITED, EXCEPT AS ALLOWED 
3Y A SAFETY WORK PERMIT OR SPECIFICALL'l PROVIDED FOR IN OTHER 
SOPS. I:'EMS THAT ARE BEI~G TRANSPORTED BY A PERSON I~ THE 
EXPLOSI7ES AREA ARE CONSIDERED TO BE IN HIS POSSESSION. 

C. fu~Y PERSON IN THE EXPLOSI"!ES AREA MAY BE SUBJECTED TO CNANNOCNCED 
CHECKS FOR THESE PROHIBITED ITEMS. 

D. ANY PERSON WHO DISCOVERS, AFTER ENTERING THE EXPLOSIVES AREA, THAT 
HE HAS INADVERTENTLY CARRIED FLAME-PRODUCING MATERIALS INTO THE 
AREA, SHALL IMMEDIATELY LEAVE THE AREA AND DISPOSE OF THESE 
MATERIALS BEFORE RE-ENTERING. 

r-~-21 
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SAFETY REGC'LATIGNS 

f"QOD/ BE.!ERAGES "l:N EXPLOS I?ES AREA 

CC~SL~PT:JN OF f"QODS AND BEVERAGES IN THE EXPLOSIVES AREA 

,:;. . BECAUSE OF THE EXPLOSr:ES HEALTH HAZARDS MENTIONED IN WX-03 

__ , __ ·
- .. _.- -

SCP l.l. 0. II. B AND THE CHEMICAL HEALTH HAZARDS MENTIONED IN WX-·JJ 
SOP 1.2.0, THE CONSu~PTION OF FOODS AND BEVERAGES IN THE EXPLO
SIVES AREA IS PROHIBITED, EXCEPT AS ALLOWED BY VI.B AND C, BELOW. 

8. MEALS MAY NOT BE CONSL~ED IN THE EXPLOSIVES AREA EXCEPT BY 
PROTECTIVE FORCE PERSONNEL IN STATIONS 561 AND 565 AND BY 
CONSTRUCTION PERSONNEL IN FIELD OFFICES. 

C. LABORATORY-SUPPLIED BEVERAGES ARE PROVIDED FOR THE COFFEE BREAK 
AT MOST OF THE LOCATIONS MENTIONED IN ITEM VI.A, ABOVE. PERSON
ALLY PROVIDED BEVERAGES (NONALCOHOLIC) AND SNACKS MAY ALSO BE 
CONSL~ED IN THESE LOCATIONS. PERSONAL DISHES OR UTENSILS ARE NOT 
TO BE TAKEN INTO THE EXPLOSLVES AREA. EXCEPTIONS ARE THE PER
SONAL BEVERAGE CONTAINERS THAT MUST BE USED IN THE LOCATIONS 
MENTIONED ABOVE. 

D. ELECTRICAL HEATING DEVICES FOR LIQUIDS ARE PERMISSIBLE IN THE 
COFFEE ROOMS. 



.SAFE!'! REGl:I..A'I:;::8NS 

.SCP 2~.:~.3.2; .SCL~ENT CSE 

REQGIREMENTS 

J. ONL'l M-0 1 APPROVED SOL./ENTS MAY BE CSED. 

r:~-29 



SAFE!'L REGGLATI~NS 

..... " -·· ,...... - . 
~ .,. • J.,. ~ • >._. • "- I ·:EHIC:::..AR TRAFFIC 

'!EHICLES 

2. ~IOTICE, CAUTION, A.."lD DANGER SIGNS WILL BE NEEDED. '!EHICLES 
~ORMALLY WILL BE CONFINED TO PAVED OR UNPAVED ROADWAYS. 

f~-30 
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SAFETY REG~LATIONS 

'30? 2~.-:.::.J.:..; ;."EMPORAR'i HAZARD AREAS 

SPECIAL AREAS 

l. SIGNS, GATES, AND BARRIERS DESIGNATING AREAS THAT ARE 
HAZARDO~S D~RING TESTS AND CERTAIN PROCESSING AND DISPOSED 
OPERATIONS MUST BE OBEYED. 

Fl!\-31 
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SAFET'l ?.EGt:U..TIONS 

SO~ S.lJ.G; ::~:~ED EGRESS/CONFINED SPACES 

,..T 
.1.~. 

SCOPE 

::us SOP DEFINES IHOSE LOCATIONS IN THE PRESSING OPERATIONS AT BUILD
I~rG TA-16-4 J 0 THAT ARE IDENTIFIED AS ClASS A LIMITED EGRESS/CONFINED 
SPACE (LE/CS) AREAS. IT ALSO DETAILS THE PROCEDURES THAT MUST BE 
FOLLOWED WHEN WORKING IN THESE LE/CS AREAS. 

LOCATION 

BGILDING TA-16-430 

A. NO. J-H PRESS PIT, BAY 101 
B. 500-TON EL~ES PRESS PIT, BAY 102 
C. 500-TON EL~ES PRESS PIT, BAY 104 
D. 1000-TON EL~ES PRESS PIT, BAY 105 

A SIGN THAT IDENTIFIES EACH OF THESE PITS AS LE/CS AREAS IN 
PROMINENTLY DISPLAYED ABOVE THE ENTRANCE TO THE PITS. 

LIMITS 

A. PERSONNEL 

SEE GROUP WX-03 5.2.0 

a. EXPLCSI7ES 

NO EXPLOSIVES ARE ALLOWED IN THE PITS. 

I7. PROTECT:~!E APPAREL 

SEE WX-03 SOP 5.1.0 

"l. EQUIPMENT 

A. HAND :OOLS AS REQUIRED. 

B. POWER TOOLS AS REQUIRED, SUBJECT TO THE REQUIREMENTS OF GROUP 
WX-03 SOP 5.1.1. 

·;I. CLEANLINESS OF WORK AREAS 

FLUID LEAKS IN THE HYDRAULIC SYSTEMS LOCATED IN THE PITS ARE NOT 
U~SUAL. WITH THE EXCEPTION OF THE 1000-TON ELMES PRESS LOCATED IN 
BAY 105 AND THE 20-TON PELLET PRESS LOCATED IN BAY 101, THE HYDRAULIC 
fLGID USED IN ALL THE PRESSES IS A WATER-BASED LIQUID THAT IS NON
fLAMMABLE. ~HE HYDRAULIC FLUID USED IN THE 1000-TON ELMES PRESS AND 
THE 20-TON PELLET PRESS IS A PETROLEUM OIL. BOTH FLUIDS CAN MAKE THE 
FLOORS DANGEROUSLY SLIPPERY. SLIPPERY FLOORS CONSTITUTE THE MOST 
LIKELY PHYSICAL HAZARD TO BE ENCOUNTERED IN THE PIT. 

R-32 



~~.::,. __ ·~ .... ·:..;::~~~5 ·:F ::c::J Ot~ THE :I .. ::JC?, ~~_ .. s: 3£ ::...:::r.~;EJ ~~·p :~I;. .. ?.£~~-·=.._;?_ 

BAS IS. ~G?:?:~;G ·_·:; THE FL:JID WI::-1 ?.AG.S :.s :HE REC':MMENDEJ :1E:':-iCCS :: 
CLEA..'-1I~1G; HOI<i'E·:E?,, :;:~lERT ABSORPT:SN AGENTS, Sl:CH AS ZORB-ALL, ~.A'i SE 
CSED. THESE HA"/E :'HE ADVANTAGE OF PROVI:JING SG"RER FOOTING ~11EN S:?REAL: 
ON THE FLOOR. ZORB-ALL MUST NOT BE ALLOWED TO ACCL'MULATE IN LA'.lERS C~I 

THE PI:' FLOORS, SCT MUST BE CLEA..'-1ED CP AT THE EARLIEST CONVENIENT T:~E 
AF:'ER CSE. 

?!'TS SHAL:.. ~IOT BE CSED AS STORAGE AREAS. RAGS, SOLVENTS, TOOS, ETC. 
::.:SED IN THE ?ERFOR.~CE OF MAINTENANCE OR OPERATION ADJt:STMENTS, SHAL.:.. 
BE REMOVED ON COMPLETION OF EACH ~OB. 

:~1 THE INSTANCE OF THE BAY 101 PIT, SPECIAL TOOLING AND MATERIALS 
INTENDED FOR USE IN THE OPERATIONS OF THE NO. 3-H PRESS ARE AN EXCEP
TION TO THE ABOVE RULE. WHEN NOT IN USE, THIS TOOLING SHALL BE HUNG 
ON WALL BRACKETS PROVIDED FOR THAT PURPOSE. 

VII. PROCEDURES 

A. IRRESPECTIVE OF ORGANIZATIONAL AFFILIATION PERSONNEL WHO ENTER 
LE/CS AREAS TO PERFORM EQUIPMENT CHECKS, ADJUSTMENTS, OR MAINTE
NANCE ~ST BE COMPLETELY FAMILIAR WITH THIS SOP AND OTHER WX-03 
SOPS CALLED OUT HEREIN. 

B. ACCESS TO THE LE/CS AREAS IS- BY A TRAP DOOR IN THE FLOOR BEHIND 
THE PRESSES OR, IN THE CASE OF BAY 101, A FLIGHT OF STEPS. 
LIGHTS AND THE FRESH-AIR BLOWER LOCATED IN THE PIT MUST BE TL~ED 
ON BEFORE PROCEEDING WITH ANY JOB. IF THE LIGHTS AND BLOWER 
CANNOT BE TURNED ON, REPORT THE MALFUNCTION TO THE TEC SUPERVISOR 
IMMEDIATELY. 

C. NOT MORE THAN ONE PINT OF ANY SOLVENT (OTHER THAN WATER) MAY BE 
TAKEN INTO AN LE/CS AREA. VERBAL PERMISSION FROM THE TECH SG"PER
•;ISOR MUST BE OBTAINED BEFORE ANY SOLVENT CAN BE USED IN ANY 
LE/CS AREA. 

D. PERSONNEL WANTING TO ENTER ANY LE/CS AREA MUST NOTIFY THE TECH 
SUPERVISOR AND OBTAIN HIS CONCURRENCE BEFORE PROCEEDING. 

E. MAJOR, MAINTENANCE OPERATIONS INVOLVING DISASSEMBLY OF HYDRAULIC 
SYSTE~S TO THE POINT THAT CLEANING OPERATIONS WILL REQUIRE THE 
USE OF LARGE AMOUNT SO SOLVENTS SHALL BE DONE UNDER SPECIAL WORK 
PERMITS IN ACCORDANCE WITH LANL ADMINISTRATIVE REQUIREMENT 6.1. 



SAFETY REGCLATIONS 
.... 4 -·· -=- ..., • 
"' ""' • -. ~ • ...... • -J , ~LECTRICAL CIRCUIT EXPOSCRE 

SPECIAL EQUIPMENT PRECAUTIONS 

3. ~~~ERGI- O:::::l ELECTRICAL CIRC':.:'ITS WILL NOT BE EXPOSE;) IN THE PRESENCZ OF SIGNIFICANT &~OUNTS OF EXPLOSIVES. 
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SAFETY REGL:LAT~ONS 

SOP 24. :·/.G.:..; CCNTA..'1I~1ATED EQL:IPMENT TRANSFER 
'fi'ORK ON/WITH CONTAMINATED ARTICLES 

::)ISPOSIT:!:ON OF. EQC'IPMENT AND MATERIALS 

l. EQC'IPMENT KNOWN OR SL:SPECTED TO BE CONTAMINATED WITH 
EXPLOSIVES WILL NOT BE TRANSFERRED, STORED, REMOVED FROM 
THE EXPLOSIVES AREA, OR PREPARED FOR MAINTENANCE EXCEPT IN 
ACCORDANCE WITH REQUIREMENTS OF CHAPTER 27 OF THE S-SITE 
SOP MANUAL. IN INSTANCES OF DOUBT ABOUT CONTAMINATION, AN 
AUTHORIZED CERTIFYING AGENT MUST BE CONTACTED. HIS 
DECISIONS AND ADVICE WILL BE FOLLOWED. 

F~-3s 
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SAFETY REGZ.:LATIJNS 

.:30? :..:...J.:::.3.2; EQCI?MENT/MATERIAL REMOVAL, EXPLOSIVES AREA 

B. ADMI~ESTRATr·;E AREA 

2. ALL EQUIPMENT AND NONEXPLOSrJE MATERIALS REMOVED FROM THE 
:SXPLOSIVES AREA AND BROUGHT INTO THE ADMINISTRATIVE AREA, OR 
~AKEN OFF-SITE THROUGH THE GATES AT SECURITY STATIONS 560 OR 
BUILDING TA-16-220, MUST BE CERTIFIED CLEAN OF EXPLOSIVES BY 
AN S-SITE CERTIFYING AGENT; EXCEPTIONS ARE NOTED IN ITEM B.l. 
EXPLOSIVES TRANSPORTATION VEHICLES MUST BE CERTIFIED 
CLEAN BEFORE THEY ARE SENT OFF-SITE FOR MAINTENANCE OR 
REPAIRS OR ARE RELEASED TO ANOTHER ORGANIZATION; HOWEVER, 
ROUTINE SERVICING MAY BE PERFORMED AT THE BUILDING TA-16-195 
GARAGE WITHOUT THIS CERTIFICATION. 
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SAFETY REGt:I..AT:ONS 

CCNTA. .. H~IATED EQL'I?MENT TRANSFER 
WORK ON/WITH CONTAMINATED ARTICLES 

J:S?OSIT!ON OF EQUIPMENT AND MATERIALS 

1. EQUIPMENT KNOWN OR SUSPECTED TO BE CONTAMINATED WITH 
EXPLOSIVES WILL NOT BE TRANSFERRED, STORED, REMOVED FROM 
THE EXPLOSIVES AREA, OR PREPARED FOR MAINTENANCE EXCEPT IN 
ACCORDANCE WITH REQUIREMENTS OF CHAPTER 27 OF THE S-SITE 
SOP MANUAL. IN INSTANCES OF DOUBT ABOUT CONTAMINATION, A.~ 

AUTHORIZED CERTIFYING AGENT MUST BE CONTACTED. HIS 
DECISIONS AND ADVICE WILL BE FOLLOWED. 

-' --
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SAFE~Y 2EG~~T:ONS 

..... 4 ..,.. • ., - •• CONFI~H~G ABRAS r!ES PARTJ:CLES .... -t ...... i • -...; • ..,. ' 

. 
'1: • 

J:SPOSITION OF EQUIPMENT AND MATERIALS 

EFFEC7I~E WAYS FOR CONFINING 
THOSE FROM CONCRETE SHIPPING, 
ACCIDENTAL GLASS BREAKAGE, TO 
AND EMPLOYED. 

ABRASIVE PARTICLES, SUCH AS 
GRINDING, OR FILING, AND 
WORK ZONES MUST BE DEVISED 

pa-3s 
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SAFETY REGGLATIONS 

SOP 2~.:~.:.:: :~-PROCESS H.E. REMOVAL 

PREPARATION OF WORK ZONES 

CONTRACTOR WORK ZONES AND THE ACCESS WAYS THERETO IN BUI:..DINGS 
AND OGTDOOR AREAS WHERE EXPLOSIVES ARE PROCESSED, HANDLED, 
STORED, TESTED, OR DESTROYED, AND IN OUTDOOR AREAS WHERE 
EXPLOSIVES-BEARING EFFLUENT WATER IS OR HAS BEEN PRESENT ARE TO 
BE PREPARED AS FOLLOWS: 

~,-- --=-.-.. ..J:._ ~ 

.. -..... ~ -

1. OPERATING PERSONNEL WILL REMOVE IN-PROCESS OR STORED 
EXPLOSIVES FROM WORK ZONES EXCEPT FOR ACTIVITIES THAT DO 
NOT REQUIRE THEIR REMOVAL. THIS WILL PREVENT THE 
INITIATION OF SUCH EXPLOSIVES THROUGH CONTRACTOR ACTIVITIES. 

f&_-39 



SAFETY REGCLATIONS 

.30P 2 ~. r·:.:. J. A; WORK ZONE BOUNDARY LIMITS 

DETERMI~IATION OF CONTRACTOR WORK ZONES 

A. A WORK ZONE COMPRISES ALL OF A BAY, ROOM, BUILDING 
CORRIDOR, PASSAGEWAY, OR A DEFINED OUTDOOR AREA. WHEN 
THIS IS NOT PRACTICAL OR REQUIRED FOR EXPLOSIVES 
SAFETY AND/OR CONDUCTING CONTRACTOR ACTIVITIES, A 
DIFFERENT DEFINITION CAN BE ESTABLISHED BY AN 
AUTHORIZED CERTIFYING AGENT. 

~-40 

~"' --- - ' :: ~'""":.. ...: .:. .._ : 



SAFE~Y REGULATIONS 

SOP 24.I~:.I.J.B; CNOBSTRCCTED TRAFFIC ROUTES 

DETERMINATION OF CONTRACTOR WORK ZONES 

B. WORK ZCNES WILL BE ESTABLISHED AND ACTIVITIES 
CONDUCTED SO THAT EMERGENCY EXITS, ACCESS WAYS TO 
EMERGENCY EXITS, AND ROUTES OF NORMAL OPERATIONAL 
TRAFFIC REMAIN OPEN. 

r=~-41 
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SAFETY REGULATIONS 

.30? 2 4. :·1.:. 4; WORK ZONE CLEANING 

PREPARATION OF WORK ZONES 

4. CLEANING OR DECONTAMINATION - CLEANING OR DECONTAMINATION 
WILL BE PERFORMED BY TRAINED OPERATING PERSONNEL. 

~~-42 
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SAFETY REGULATIONS 

SOP 24.IV.I.5.A; WORK ZONE CERTIFICATIONS 

PREPARATION OF WORK ZONES 

5. CERTIFICATIONS - INSP£CTIONS TO CERTIFY WORK ZONES WILL BE 
PROVIDED BY AUTHORIZED CERTIFYING AGENTS. THIS WILL ASSURE 
THAT HAZARDOUS QUANTITIES OF CONTAMINATING EXPLOSIVES ARE 
NOT PRESENT. 

A. DETAILS OF THE PLANNED ACTIVITY MUST BE GIVEN IN 
ADVANCE OF THE AUTHORIZED CERTIFYING AGENT. HE WILL 
INSPECT THE WORK ZONE (STRUCTURES, EQUIPMEN~, AND/OR 
TERRAIN AS NECESSARY) . IF PROPERLY CLEAN FOR THE 
PARTICULAR ACTIVITY, HE WILL CERTIFY THE ZONE CLEAN. 

fn.-43 
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SAFETY REGULATIONS 

SJP 2~.IV.:.5.8; CERTIFYING AGENT SUPERVISION 

PREPERATION OF WORK ZONES 

B. THE AUTHORIZED CERTIFYING AGENT MAY OBSERVE OR DIRECT 
PHASES OF AN ACTIVITY IN ORDER TO DETECT HIDDEN 
CONTAMINATING EXPLOSIVES. IF SIGNIFICANT ACCUMULATIONS 
ARE FOUND, HE WILL SUSPEND THE ACTIVITY UNTIL FURTHER 
CLEANING AND RECERTIFICATION ARE DONE. 

y~-44 
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APPENDIX J 

Material Disposal Area P Closure Plan 
Revision 0, February 1995 

SITE GEOLOGY AND HYDROLOGY OF TECHNICAL AREA 16, AREA P 
(EXTRACTED FROM BROWN ET AL., 1987) 
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:echnical Ar~a :6 Area ?. 

!red Brc~n 

(extracted from Brown et al., l98i) 

~e regional geology of Los Alamos has been previously 
reported in detail (i.e., Smi~~ and Bailey, 1966; Pur~ymun, 
1974; Gardner and Goff, 1986). :n su~ary, ~os Alamos 
National Laboratory is located on the easter~ flank of the 
Jemez Mountains, an area dominated by volcanic deposi~s 
associa~ed with the fo~ation and collapse of the Valle and 
Toledo Calderas. Eruptive activity cul~inated wi~~ t~e 
deposition of a larqe vol~e (about 400 km3) of Qua~ernary 
Bandelier :u!!, a rhyolitic tuff ranging in thickness from 
JO to 1000 ft. The Bandelier Tu!! is cc~posed of a series of 
ashfall and ashflow tuffs (igni~rites) unccnfo~ably 
resting on ~~ino Mesa Basalt and Puye Conglomerate of the 
Santa Fe Group. Depth to the main aquifer in the vicinity of 
Area P is about 1230 ft (PUrtymun, 1984). See Figure 01. 

Oeposits of Bandelier Tuff form broad plateaus that encircle 
the Jemez Mountains and dip gently away from the Valle 
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Caldera. =~e plateau en t~e eas~er~ side c~ t~e Je~ez 
Mountains, ~~e Pajari~o Plateau, consis~s of a series o~ 
east to so~~~eas~ ~=en~in; ~esas separa~ed by deeply incised 
canyons. The Bandelier Tu~~ itsel~ consis~s of upper 
(Tshirege) and lower (Otowi) members, each containing a 
prominent ashfall bed at the base. Generally, the upper 
(Tshirege) member is the more densely welded of the two, and welding tends to increase with proximity ~o caldera sources 
(Bailey et al. 1969; Gardner et al., 1986). 

The Bandelier Tuf! dips 2 to 5 degrees towards the east. 
Four fault zones have been recognized in the Pajarito 
Plateau: the Pajarit=, Water Canyon, Guaje Mt., and Rendija 
Canyon Fault Zones (Dransfield and Gardner, 1985). The Water 
Canyon Fault Zone, which extends through TA-16, trends 
roughly north to northeast, with about JO to 100 ft of down-
to-the-east displacement. Approximately 10 to 15 ft of 
displacement can be seen in the subsurface adjacent to Area
P, with litt!e-or-no surface expression apparent. 

II. GEOLOGY OF AREA P 

Area P lies near the eastern margin of the Jemez Mountains, 
in the saddle of a short east-west trending mesa. The Water 
Canyon Fault Zone cuts through the t~f! approximately 500 ft 
to the east. To the no~~ the canon de Valle has cut through 
the fault scarp, draining an area on the west of the Sierra 
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" 
de los Valles flanks. =o ~~e sou~h ~s a s~all unnamed ca~yc~ 

· · · • · t• d · ... ~ , "" 1 out<&a 1 , --. e 
contal.nl.ng ~n .. er:a .ent l.sc .. arge ... :-:m ..... ca_ ........ s. • .• 
~ain technical centers of ~A-16 a:-e located west of Area ? 
(See Fiqure 02). 

The mesa is capped by approximately aoo ft of Bandelier Tuff 
(Pu~ymun, 1968). Five distinc~ units, composed of groups of 
ashflows, have been recognized in the =snirege Member of the 
Bandelier Tuff {Griggs, 1964; Smith and Bailey, 1966), of 
which two units were encountered during drilling operations 
at Area P (Brown, 1987). In addition, scattered outcrops of 
El Cajete Pumice occur in ~~e area. 

In order to establish the s~surface geology of Area P a 
series· of 17 boreholes (numbered P-O through P-16) was 
drilled in the summer of 1987. Drilling was done with a 
CME-55 rotary drilling rig and four-inch conventional auger. 
Continuous auger cuttings were retrieved for moisture 
analysis, and one set of continuous core was recovered using 
six-inch hollow stem auger and split spoon core barrels. 

Borehole loqging of lithology was done on the basis of four 
characteristics: (l) color (Goddard et al., 1984), (2) 
degree of welding, (3) shape and abundance of pumice 
lapilli, and (4) distribution of li~~ic fragments. Four 
distinct types of welding were recognized during drilling 
operations: 
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l. Non-welded: ~i;h porosi~y, low cohesion of glassy 
fra~en~s and c~~ly ~ex~wre. :n core sa~ples t~is can be 
recognized by disag;=eqa~ion and li~~le or no !latteni~g of 
pumice lapilli. 

2. Moderately welded: less porosity, ~oderate cohesion, 
brittle texture and slight defor:ation of glassy !=a~ents. 
In core samples this text~re c~les easily in the hand and 
contains some noticeably flattened pumice lapilli. 

3. Welded: low porosity, good cohesion, brittle texture 
and noticeable defor:ation of glassy fraqments. This texture 
normally requires a hammer to break, and the majority of 
pumice fraqments are noticeably flattened. 

4. Densely welded: texture noticeably impedes or h: :s 
drilling; little or no penetration: poor core recovery. 

Two major lithologic units have been recognized at Area P 
(person. comm., w. Purtymun, l9S7). Unit 3, the uppermost· 
unit encountered during drilling operations, consists of 
four individual ashflows that appear to have cooled as a 
single unit. These ashflows are herein designated as 
Subunits Ja, 3b, Jc and Jd (bottom to top). Unit 3 rests 
conformably above Unit 2, the lowermost unit encountered. In 
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essentially horizontal and o~ ~ni~o~ t~i=kr.ess. 

Sub~ni~ Ja consists of a welded dark yellowish brown 
tu~!, with rare pu:ice :apilli (slightly ~lattened), and 
abundant pebble sized red porphyritic latite and grey 
rhyolite li~~ic fraqments. The contact between s~~nit Ja and ~nit 2 tends to be densely welded. East o~ the Water Canyon Fault ~~is unit appears to be non-welded. 

Subunit Jb consists of a welded pale yellowis~ brown tuf!, wi~~ common 9rey and red pumice lapilli, (noticeably flattened), and rare pebble sized rhyolite li~~ic ~raqments. This unit weathers to a dark brown, and contains abundant clayey pumice lapilli to the north-west. 

Subunit 3c consists of a moderately welded brownish 
qrey to yellowish brown tuft, with common grey pumice 
lapilli (noticeably flattened) , and rare pebble sized 
rhyolite li~~ic fraq:ents. Clay filled vertical fractures 
are common throughout this subunit. The contact between Jc 
and 3d tends to be densely welded. 

Subunit 3d outcrops along the higher rim of ~~e saddle, and consists of a moderately welded yellowish brown tuft, 
with rare pebble sized rhyolite lithic fragments and common 
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grey p~ice lapilli. s~u~i~ :d is over:ai~ by scat~ered 
deposi~s of !1 Cajete Pumice. 

~ocally, Uni~ 2 consists of a welded to densely welded tuff, 
lig~~ grey ~o pinkish grey in color, ~i~~ common pumice lapilli and pebble sized rhyoli~e fragments. Due to dense welding the drill bit was only able to penetrate the upper 5 ~o :o f~ of Cni~ 2. See Fiqure 03. 

III. !N•SITO MOIS~~ CONTENT 

Hydrologic charac~eristics of tuff depend primarily on the degree of welding, with porosity and hydraulic conductivity decreasing as the degree of welding increases. At Los 
Alamos, saturated hydraulic conductivity for a moderately welded tuff ranges from 0.1 to 1.7 ft/day, and for a welded tuff ranges from 0.009 to 0.26 ftjday (Abeele et al., 1981). Samples of tuff recovered durinq drillinq operations at Area P were not saturated. 

Gravimetric moisture detercinations were conducted to obtain a direct measurement of in-situ water content of the tuff. Samples were taken from drill cuttings every 5 or 10 and moisture determinations were made by weiqhing samples 
immediately after collection and after oven-drying 24 hrs at lOS deqrees c. 

6 



' 

easy ~o per!:r:, care must be take~ to :nsure t~at tbe heat 
produced by dr:l:inq does not bias t~e samples collec~ed. :n 
the few cases ~here drill cuttings were not:ceably wa~ to 
the touch, or water vapor was noticed c:~i~; !rom the 
borehole, sa~ples were not collected for analysis. care was 
also taken to maintain the drying oven at 105 degrees C to 
ensure ~~at no struc~ural water was dr:ven off. 

Table 01 provides a summary of gravi~etric data collected 
for Unit J, and indicates a low overall moisture content for 
Area P. Al~~ough a range of 1.9 to 24.7~ is considered low, 
this value slightly exceeds the gravimetric moisture content 
dete~ined for technical areas fu~~er to the east (5-ll% 
for TA-JJ, Abrahams 1963: 2-20% for TA-54; Kearl et al., 
1986) • This increase may be due to increased rainfall at TA-
16 caused by orographic effects adjacent to the Jemez 
Mountains. 

------------------------------------------------------------Unit Mean 

3d 5.2 

3c 6.1 

3b 5.7 

Ja 3.8 

Total Unit 5.8 

(%) ST~ 

3.6 

3.5 

2.1 

1.4 

3.0 

Range (~) 

2.2-17.7 

1.9-24.7 

2.3-11.4 

2.3-5.8 

1.9-24.7 
Table Ol: Average Gravimetric Moisture Content. STO • Standard Deviation. 
------------------------------------------------------------
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:shirege Me~er of t~e Bandelier Tuff was worked ou~ for 
volumetric =ois~ure con~ent by Abrahams (1963). Volumetric 
values can be converted to gravimetric values by using the 
average bulk density of the tuff. Repeated neutron and gamma 
probe cali=ration runs have established an average bulk 
density for t~e Tshireqe Member of 1.4 gjc:3 . !n addition, 
~~e density of ten random samples was obtained after dryinq 
by weighing c=ushed tuff of a known volume. Average density 
for the ten samples was 1.47 q;~3 , with a standard 
deviation of 0.12. 

TA-16 Area ? lies in ~~e vadose zone of the Bandelier Tuff, 
a zone defined by Everett et al. (1984) as existinq beneath 
the topsoil and above ~~e water table, in which moisture in 
pore spaces coexists with air or in which geological 
materials are unsaturated. Based on the results of Abrahams 
(l96J), saturation of ~~e Tshireqe Member of the Bandelier 
Tuff, and thus groundwater, occurs when gravimetric moisture 
content is about 29t. When moisture content is below 7t 
there is no movement of water; between 7 to 21\ moisture is 
redistributed by diffusion; between 21 to 29t moisture 
distribution is by gravity and capillarity, and above 29t 
movement is by gravity drainage (Figure 04). From Table 01 
it can be seen that the primary mechanism for moisture 

8 



' 
d~s~=i:u~ion a~ Area ? is di!!usion. :~ere is no evidence 
for tbe exis~ence of qroundwa~er a~ ~rea ?. 

9 
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TABU: D-2 
DATA FROM DRIU.:NG CORES RECOVERED AT WELL P-l6A 

RESULTS OF HEAVY METALS ANALYSES: 

Z?A EXTRAC~ CCNC~~~IONS (in milligrams/liter) 
--~---------------------------------------------------------CORE DEPTHS (in fee~) UNCERTANITY 

------------------------------------------------PARAMETER 10 so 55 60 81 (mgjl) 
------------------------------------------------------------Arsenic <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Bariwn <0.05 0.07 0.09 0.09 <0.05 <0.05 
Cadmiwn <0.01 <0.01 <O.Ol <0.01 <0.01 <0.01 
Chromiwn <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Lead <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Mercury <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Seleniwn <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Silver <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
------------------------------------------------------------
VOLt."METRIC MOISTURE CONTENT OF CORE LOGS RECOVERED FROM WELL 

P-l6A 

Depth ' Moisture 
--------------------------0.5 ft 5.6 ' 5.5 ft 16.0 % 

10.5 ft 10.1 % 
15.5 ft 13.8 % 
20.5 ft 13.1 % 

AVERAGE GRAVIMETR:C MOISTURE CONTENT (%) FROM FIFTEEN 
DIFFERENT CORE LOGS AT TA-16 AREA P LANDFILL 

GEOLOGIC UNIT MEAN MOISTURE (%) STD RANGE (%) 
----------------------------------------------------------3 d 5.2 3.6 2.2 - 17.7 

3 c 6.1 3.5 1.9 - 24.7 
3 b 5.7 2.1 2.3 - 11.4 
3 a 3.8 1.4 2.3 - 5.8 

Total for Unit 5.8 3.0 1.9 - 24.7 
----------------------------------------------------------Notes: (l) see Fiqure D-3 for Geologic Unit Cross Section 

(2) STD • standard deviation. 
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:'ABU: D-3 :'ARGZ:' VOLA:'!:Z AND SZM!-VOLAT!~Z ORGAN!C :NOEN:':~:CAT:~N L:ST FOR WZL~ ?-16 CORE 
:OMPOt~O 

SAMPLES 
Conq:ou!"ld Name 

CAS Numbe:-------------------------------------------------------------Ace'tone . ..••....•••.• 
Benzene . ...••.•...... 
Bromodichlorome~hane. 

... 
Bromo to~ •••••.•.•••.••• 

. . . . . 
Bromome~ane (methyl bromide) 
2-Bu~anone (met~yl ethyl k~~one) carbon Oisul!ide ....•• 
Carbon ~etrachloride .. 
Chlorobenzene •• 
Chloroethane .•• 
Chloroform •••• 

. . . 
. . . . 

. . . . . 

. . . . . . 

... 

67641 
71432 
75274 
75252 
74839 
78933 
75150 
56235 

Chloromethane (methyl chloride) 1,2-Dichlorobenzene •• 
... . . . . . . 

108907 
75003 
67663 
74873 
95501 . . . . 1,3-0ichlorobenzene .••••.•••••• 1,4-0ichlorobenzene ....••..••.••••••••.• 1,1-0i~~loroethane (ethylidene dichloride) 1,2-0ichloroe~hane •... . . . . . . . . . 1,2-0ic~loroethene ........................ . 1, l-Oichloroethylene .•...•.•••••..•••••••• 1,2-0ichloropropane (propylene dichloride) . . . . . . . . . 

.. 

. . . . 
cis-1,3-0ichloropropene •••••. trans-1,3-0ichloropropene .• . . . . . . . . . Ethyl Benzene •••.•••.•.••••••• 
Napht.~alene. . • . . . . • • • . . .... 
Met.~ylene Chloride .•. 
4-Methyl-2-Pentanone. 

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

541731 
106467 

75343 
107062 
540590 

75354 
78875 

.10061015 

Styrene . ............. . . . . . 

..10061026 
100414 

91023 
75092 

108101 
100425 

79345 

. . . . . . . . . . . . . . . 1,1,2,2-Tet~achloroethane. . . . . . . . . . . Tet~achloroethene ..... . . . . . . . Toluene ..••••••••••••••. . . . . . 1,1,2-T~ichloroethane •. 
l,l,l-T~ichloroethane (methyl chloroform) 

. . . . . . . . . . . 
Trichloroethane ••••••••••••••• Trichloro!louromethane .••••••• Vinyl Acetate •••••••...••..•. 

. . . . 
Vinyl Chloride {chloroethene) •.••••••. Xy l enea • •.•••••••••.•••••••.. . . . 

. . . . . 
. . . . 

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

127184 
108883 

79005 
71556 
79016 
75694 

108054 
75014 

133027 ----------~-------------------------------------------------NOT!:: All of the above compounds 
detection limits. below GC/MS 
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TABLE D·4. RECONNAISSANC~ WATER QUALI~Y ~~D SE~I~NT SAMPLING LOS ALAMOS NATIONAL LABORATORY • TA-l6 AREA ? LANDFILL ·· SEE ATTACia:O MAP FOR SA."!PU: LOCATIONS PG. l OF 2 --=••••--=•--•----=sa-=c=c•=•==•====================================== STATION ID : TA·l6 AREA ? • CANON DE VALLE SAMPLE TYPE: SURFACE WATER SAMPLES - CANON OE VALLE SAMPLE DATE: DECEMBER 7, l987 
LABORATORY : LANL HSE-9 LABORATORY (ANALYSES ON 12·15·87) 

PARAMETER CONCENTRATION --=> (all units in mq/1) 
--~----~-----------------------------------------------SAMPLE NO. As Ba Cd cr Pb Hq Se Aq -----------==--=---=-- aa•w••••~=~•=-==--=•=======-====--=•=c=•== 57 < o.os 3.50 < 0.01 < o.os < 0.05 < 0.001 < 0.01 < o.os 59 < o.os 3.50 < 0.01 < o.os < o.os < 0.001 < 0.01 < o.os 63 < 0.0.5 3 • .50 < 0.01 < o.os < o.os < 0.001 < 0.01 < o.os 64 < o.os 3.30 < 0.01 < 0.05 < o.os < 0.001 < 0.01 < o.os 70 < o.os .so < 0.01 < o.os < o.os < 0.001 < 0.01 < o.os ----------------------------------------------------------------------UNCERTAINITY 0.0.5 o.os 0.01 o.os o.os 0.001 0.01 o.os ----------~-~--~--~q-~------qa·~----~·~-------~-··-~------------~-~-------------------SAMPLE NO. SAMPLE DES~PTION ••> --•••••--------:•aq•aa .... ~aa--~·a.--~n•~•a------~~----•••••••••--••--••--••••••• 57 

.59 
63 
64 
70 

DOWNSTREAM SURFACE WATER SAMPLE SURFACE WATER NORTH OF LANDFILL SURFACE WATER NORTH OF LANDFILL UPSTREAM SURFACE WATER SAMPLE SNOWMELT IN INFLOW DRAINAGE CHANNEL 
---------------------~--~----------~------------------------

24 
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~ABLE D-4. RECONNAISSANCE WATER QUALI~Y AND SED:MENT SAMPL:NG 
LOS ALAMOS NATIONAL ~ORATORY - TA-16 AREA P LANDFILL 
SEE ATTACHED MAP FOR SAMPLE LOCATIONS PG. 2 OF 2 
=•~-~--------·rr•=-=•--===-~=~•==••===--===--=------www-.---.w==•===== 
S!AT:CN ID : TA-16 AREA P - CANON DE VA!7~ 
SAMPLE TYPE: STREAM SEDIMENTS & SOIL SAMPLES - EPA WATER EXTRACT 
SAMPLE DA~E: DECEMBER 7, 1987 
LABORATORY : ~L HSE-9 LABORATORY (ANALYSES ON 12-15-87) 
--••••-------------=---------•••--=--~--------~~••-a•=a•~•~•r.==-==eaw•--~~-====== 

PARAMETER CONCENTRATION ~-> (all units in mqjl) 
-~-----------------------------------------------------SAMPU NO. As Ba Cd cr Pb Hq Se Ag 

••-=•==----=•~-=----~---~,__ ....... a.,_,_wwr•·~--•w,_.a .. an&IICI&__, ____ ___,w-=~= 

55 
56 
58 
60 
61 
62 
65 
66 
67 
68 
69 

< o.os 
< o.os 
< o.os 
< o.os 
< o.os 
< o.os 
< o.os 
< o.os 
< 0.05 
< o.os 
< 0.05 

.60 < 0.01 < o.os < 0.05 < 0.001 < 0.01 < o.os 

.so < 0.01 < o.os < o.os < 0.001 < 0.01 < 0.05 

.so < 0.01 < o.os < o.os < 0.001 < 0.01 < 0.05 
2.70 < 0.01 < o.os < 0.05 < 0.001 < 0.01 < 0.05 

.so < 0.01 < o.os < 0.05 < 0.001 < 0.01 < 0.05 
2.10 < 0.01 < o.os < 0.05 < 0.001 < 0.01 < 0.05 
2.70 < 0.01 < o.os < o.os < 0.001 < 0.01 < 0.05 

.50 < 0.01 < 0.05 < 0.05 < 0.001 < 0.01 < 0.05 

.90 < 0.01 < o.os < 0.05 < 0.001 < 0.01 < 0.05 
2.70 < 0.01 < 0.05 .13 < 0.001 < 0.01 < 0.05 
1.30 < 0.01 < o.os < o.os < 0.001 < 0.01 < 0.05 

----------------------------------------------------------------------UNCERTAINITY o.os o.os 0.01 o.os o.os 0.001 0.01 0.05 

SAMPLE NO. SAMPU DESCRIPTION ••> 
======•c==-•~•~=•====---~•••=••---~------------------------•==== 

55 LANDFILL EROSION SOIL SEDIMENTS 
56 BACKGROUND EROSION SOIL SEDIMENTS 
58 DOWNS'I'REAM SUlU'ACE CHANNEL SEDIMENTS 
6 0 SURFACE CHANNEL SEDIMENTS NORTH OF LANDFILL 
61 SURFACE CHANNEL SEDr.MENTS NORTH OF LANDFILL 
6 2 SURFACE CHANNEL SEDIMENTS NORTH OF LANDFILL 
65 UPSTREAM SURFACE CHANNEL SEDIMENTS (NORTHWEST) 
66 DRAINAGE CHANNEL SEDIMENTS WEST OF LANDFILL 
67 DRAINAGE CHANNEL SEDIMENTS AT CANON DE VALLE 
6 8 DRAINAGE CHANNEL SEDr.MENTS SOUTH OF LANDFILL 
6 9 INFLOW DRAINAGE CHANNEL SEDr.MENTS 

25 



1:20 

f.T"!!" .... n..:._... 

?-87-00 
(ALt"M:!rt:!) 

'!'I 1<---------'!'I I '!'0? so::. 
Tl 1<---------Tl l 
Tl I ~·-- ( Jc) . . .... 
Tl I 
Tl 1<---------Tl I 
Tl I 
Tl l TUFF (J:b) 
Tl I 
Tl I 
Tl I 
Tl 1<------------------>TJ I 

!XI Tt:F::' ( Ja) 
lXI - <---------

---------------------SCREEN -CAVED-IN X 
BACKFILLED ':'UFF "" ... 
CEMENT c 
BENTONITE B 
SILICA SAND s 
---------------------

(NOT TO SCAU) 

26 

0 

3 

40 

llO 

135 



BOREHOLE: ?-97-00 
GEOLOG:ST: Fred Brown 
DATE ORI~D: 21 JULY 1987 
ELEVATION: i~ : ft 
LOCATION: 47€. ~5, 17635~3 
TOTAL DEPTH: :35 ft 
DIS?OSI~:ON: Aluminum Casing 

OE:P'!'H 

0-3 

3-40 

40 

40-110 

110 

110-135 

135 

DESCRIPTION 

Fill/Top Soil (sandy loam) 

Unit Jc. Light brownish grey tuff 
Moderately welded 
Rare rhyolite lithic fragments 
Common qrey pumice lapilli 

Contact is strongly welded 

Unit Jb. Pale yellowish brown tuff 
Moderately welded 
Rare rhyolite fraqments 
Abundant grey pumice lapilli 
Fracture noted at 45 ft 

Contact is strongly welded 

Unit Ja. oark yellowish brown tuff 
Welded 
Abundant rhyolite/latite lithic fraqments Rare pumice lapilli 

Unit 2. Densely welded tuff halts drilling 
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?-87-Cl 
(PVC) 

c I l <--------- o 
C I I TO? so::::. 
c I I<--------- 4 
Cl I 

lJ --------->C I I 
Bl I 

15 --------->B I I 
Sl•l 
Sl•l 
S !•I TUFF (Jb) 
Sl=l 
S!•l 
Si=l 
Si•l 
Sl•l 
S!•l 
Sl=l 

- <--------- JS 

SCREEN • 
CAVED-IN X 
BACKFILLED TUFF T 
CEMENT C 
BENTONITE B 
SILICA SAND S 

(NOT TO SCALE) 
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BOREHOLE: ?-87-0l 
GEOLOGIST: Fred !rown 
DATE DRILLED: ~9 ~LY 1987 
EL-~ATION: 7344 !~ 
LOCATION: 475756,1764645 
TOTAL DEPTH: 35 ft 
DIS?OSIT:ON: PVC Casing 

DEPTH 

0-4 

s-10 

10-35 

DESCRI?TION 

Top Soil (sandy loam) 

Unit Jb. Dark yellowish brown t~ff Welded 
Rare rhyolite lithic fragments Rare pumice lapilli 

Unit Jb. Pale yellowish brown t~f! Moderately welded 
Rare rhyolite lithic fragments Rare pumice lapilli 
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BOREHOLE: ?-97-02 
GEOLOGIST: Fred Brown 
DATE DRI~:ZD: 23 ~~LY :987 ELZVATION: 7341 ft 
LOCATION: 475708, 1764617 TOTAL DEPTH: 10 ft 
DIS?OS!7ION: Filled :~ 

DESCRIPTION 

0-3 Top Soil (sandy loam) 
3-10 Unit Jb. Dark yellowish brown tuff Moderately welded 

Rare rhyolite lithic fragments Rare pumice lapilli 
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?-87-0:3 
(!EF!.ON) 

c I I<--------- o 
l --------->C I I 

B I I TOP so::. 
2 --------->BI I 

Sl=l 
Sl•l 
Sl•!<--------- 3 
Sl•i 
Sl•l 
Sl•l 
Sl•l 
Sl•l '!'UFF (J!:l) 
Sl•l 
Sl•l 

7 --------->51=1 
lXI 
lXI 
- <--------- 9 

SCREEN 
CAVED-IN 
BACKFII.LED Tt:FF 
C'EMENT 
BENTONITE 
SILICA SAND 

(NOT TO SCALE) 
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BORESOLE: P-97-03 
GEOLOGIS~: Fred Br~wn OAT! ORI~TcO: 23 ~~LY :987 ELEVATION: 7342 !~ 
LOCATION: 475676, !764596 TOTAL DEPTH: 9 ft 
OIS?OS!T!ON: Teflon Casing 
O!?TH OESCRIPT!ON 

0-3 Top Soil, boulders and cobbles 
Unit 3b. Dark yellowish brown tuff Moderately welded 
Rare rhyolite lithic fraqments Rare pumice lapilli 
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?-87-04 
('!'!FLON) 

c: 1<--------- c l --------->C I I 
Bl I TOP so:L 

3 --------->B I I 
Sl•l 
Sl•l 
51•1<--------- 4 
Sl•l 
Sl•l 
Sl•l 
Sl•l 
S 1•1 TUFF (3 b) 
Sl•l 
Sl•l 8 --------->SI•t 

lXI 
lXI 
- <--------- 10 

---------------------SCREEN • 
CAVED-IN X 
BACKFI~.I'I:'D TUFF T 
CEMENT C 
BENTONITE B 
SILICA SAND S 

(NOT TO SCALE) 
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BOREHOLE: P-87-04 
GEOLOGIST: Fred Brown 
DATE ORI~O: 28 ~:~y 1987 
E~lAT!ON: 7348 !~ 
LOCATION: 475588, 1764562 
TOTAL DEPTH: lO !~ 
O!S?OS!T!ON: Teflon Casing 

DESCRIPTION 

0-4 Top Soil (sandy loam) 

4-lO Unit ~b. Dark yellowish brown ~~f! Welded 
Rare rhyolite lithic fragments Rare pumice lapilli 

34 



' 

?-87-05 
(?VC) 

c I 1 <--------- a c 1 : :oP so:: c I I<--------- :J 
Cl :3 --------->CI 
Bl l5 --------->BI 
Sl•i 
Sl•l 
Sl•! TUFF (:3:C) 
Sl•l 
Sl•l 
Sl•! 
Sl=l 
Sl•l 
Sl=l 
Sl•l 

- <--------- 35 

SCREEN 
CAVED-IN 
BACKFI!.:..ED 'l"t::'F 
CEMENT 
BENTONI:'E 
SILICA SAND 

(NOT TO SCALE) 
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BOR!HOL!: P-97-05 
GEOLCG!ST: Fred Brown 
OAT~ ~RI~TFO: 29 ~LY :997 ELEVATION: 7353 ~~ 
LOCATION: 475520, 1764532 TOTAL DEPTH: 35 ~~ 
O!S?OS!=:oN: PVC Casing 

OEP!H 

0-3 

3-15 

lS-35 

DESCRIPTION 

Top Soil (sandy loar.) 

~nit Jb. Dark yellowish brown ~u~! Welded 
Rare rhyolite lit~ic ~raqments Rare pumice lapil:i 

Onit Jb. oranqe pink tut! Moderately welded 
Rare rhyolite li~~ic traqments Rare grey pumice lapilli 
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w~~ COMPL!T:CN D:AGRAM 

P-87-06 
(TEFLON) 

c I I<--------- o l --------->C I I 
Bl I 2 --------->Bl I TOP SOIL 
Sl•l 
Sl•l 
Sl•t<--------- 4 
Sl•l 
Sl•l 
Sl•l 
Sl•l 
Sl•! TUFF (3b) 
Sl•l 
Sl•! 7 .................... >SI•t 

lXI 
lXI 
- <--------- lO 

SCREEN • CAVED-IN X BACKFI:.U:D Tt:FF T 
CEMENT C BENTONITE B SILICA SAND S ---------------------

(NOT TO S C.AU:) 
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BOR-~OLE: P-87-06 
GEOLOGrST: F~ed Brown 
DATE DR!L~D: 28 ~~y :987 
ELEVATION: 7352 f~ 
LOCAT:ON: 475467, :764514 
TOTAL DEPTH: 10 f~ 
DIS?OSZT!ON: Teflon Casing 

DEPTH DESCRIPTION 

0-4 Top Soil (sandy loam) 

4-10 Oni~ Jb. P~!e yellowish brown tuff Welded 
Rare rhyolite lithic fraqmen~s Rare pumice lapilli 
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?-97-07 
(FVC) 

c I I<--------- o c I I ':'0? so::. 
c I I<--------- 2 
Cl I lJ --------->CI I 
Bl I 15 --------->BI I 
Sl•l 
Sl•l 
S I • I TUFF {3 b ) 
S!•l 
Sl=l 
Sl•l 
Sl•l 
Sl•l 
Sl•l 
Sl•l 

.. <--------- JS 

~-~~-----------------SCREEN • 
CAVED-IN X 
BACKFILUD TUFF T 
CEMENT C 
BENTONITE B 
SILICA SAND S 
---------------------

(NOT TO SCAU:) 
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BOREHOLE: P-87-07 
GEOLOG!S~: Fred Brown 
DATE DR!~D: 29 :CLY :987 ELEVATION: 7356 
LOCAT:ON: 475381, 1764491 
TOTAL DE~: JS ft 
DIS?OS!T:ON: PVC Casinq 

DEPTH 

0-2 

2-5 

5-6 

6-35 

DESCRIPTION 

Top Soil (sandy loam) 

Unit Jb. Pale yellowisr. =~own tuff Welded 
Rare rhyolite lithic fra~ents Rare pumice lapilli 

Weathered dark reddish brown clay 
Unit Jb. Pale yellowish brown tuff Moderately welded 
Common rhyolite li~~ic fragments Rare pumice lapilli 
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P-97-08 
(TEFLON) 

c I I<--------- o 
l --------->C I I 

Bl I TOP SOIL 
2 --------->B I I 

Sl•l 
Sl•l 
Sl•!<--------- :3 
Sl•l 
Sl•l 
Sf•! 
Sl•l 
S 1•1 TUFF (:3c) 
Sl•l 
Sl•! 

7 ----.. ---->51•1 
lXI 
lXI 
- <--------- 10 

---------------------SCREEN • 
CAVED-IN X 
BACKFILU:D TUFF T 
Ci:MENT C 
BENTONITE B 
SILICA SAND S 

(NOT TO SCALE) 

41 



BOREHOLE: P-87-08 
GEOLOGIST: F=ed Bro~~ 
DATE DRILLED: 28 ~LY !987 
ELEVATION: 7370 f~ 
LOCATION: 475257, 1764405 
TOTAL DEPTH: lO !~ 
DIS?OSIT!ON: Tef!on Casing 

DEPTH DESCRI?!!:N 

0-3 Top Soil (sandy loam) 
3-lO Onit Jc. Oark yellowish brown tu!! Welded 

Rare rhyolite lithic fragments Rare pumice lapilli 
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15 

?-87-09 
(PVC) 

Cl {<---------Cl I '!'0? SO!~ 
Cl 1<---------Cl I --------->CI I ~FF ( :3 c) 
Bl I --------->BI 1<---------Sl•! 
Sl•l 
Sl•l 
Sl•l 
Sl•l '!'UFF (:lb) 
Sl•l 
Sl•l 
Sl•l 
Sl•l 
Sl•l 

0 

:3 

, -... :;, 

- <--------- JS 

---------------------SCREEN 
CAVED-IN 
BAC:KFILU:D TUFF 
CEMENT 
BENTONITE 
SILICA SAND 

-X ... ... 
c 
B 
s 

---------------------
{NOT TO S CAU::) 
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BORESOLE: P-87-09 
GEOLOGIST: Fred Brown DATE ORIT.T!D: 29 ~LY !987 ELEVATION: 7376 ft 
LOCATION: 475163, 1i643Sl TOTAL OEP7H: 35 ft 
OISPOS:T:ON: PVC Casi~g 

DEPTH 

O-J 

J-15 

15-33 

33-35 

DESCRIPTION 

Top Soil (sandy loam} 

Unit Jc. Moderate brown tuff Moderately welded 
Rare rhyolite l~~~ic !raqments common grey pumice lapilli 
Unit Jb. Greyish brown tu!! Welded 
Abundant rhyolite;latite lithic fraqments common red-brown pumice lapilli 
Unit Jb. Pale brown t~ff and clay Moderately welded 
Rare rhyolite li~~ic !raqments Abundant clayey pumice lapilli 
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·-·. n.:.~ COMP!.Z:': :N !:l!~G?-AM 

?-37-:0 
(t~C~S~::J) 

~ <--------- 0 
I '!OP SOIL 
!<--------- 3 
I 
l 
I TUFF ( :3 c) 
I 

(<---------- 50 
I 
I '!"UFF ( 3b) 
I 
I 
1<--------- :20 
I 
I ~.JFF (Ja) 
I - <--------- ~50 

SCREEN • CAVED-IN X BACKFILLED TCFF T 
CEMENT C 
BENTONITE B 
s:L!CA SAND S 

(NOT ':'0 SCALE) 
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BOREHOLE: ?-87-ll 
GEOLOG!S~: F~ed Brovn 
DAT! DR!~~O: 27 ACG~ST :9oi ELEVA'!!ON: 7409 f": 
LOCAT!ON: 475991, :76358~ 
TOTAL DEPT~: 70 f": 
DIS?OS:~:ON: C~=ased 

0-2 

2-35 

35-45 

45-50 

50-iO 

DESCR!?'!'::::m. 

Top Soil (sandy :oa~) 

Unit Jc. Dark yello~ish b~o~n t~ff 
Mode~ately ~elded 
Rare ~~yolite lit~i= f=a~ents Common red pumice lap~lli 

Unit Jc. Pale yel!o~ish b~own tuff Slightly ~elded 
Rare ~hyolite lit~ic f=a~en":s Rare pumice lapilli 

Cnit Jc. Dark yel!o~ish bro·~ t~ff Modera~ely welded 
Rare ~hyolite lithic f=aqments Rare pumice lapilli 

Unit Jb. Pale yello~ish brown t~ff Densely ~elded 
Rare ~hyolite lithic f=a~ents Rare pumice lapilli 
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?-87-l~A 
( AL:..1i!!rl.'11) 

~I I<--------- : 
:I l ':':? so:: 
:'I I<--------- ::: 
'!'I I Tt:FF (:3d) 
'!' I I 
T I I<--------- 30 
Tl I 
T I I ~.:FF (3C) 
Tl I 
Tl 1<--------- :02 Tl I 

:71 --------->TI I ~;r: (::lb) 
lXI 
IXJ<-~------- l73 
lXI TUFF (Ja) 
lXI<--------- 195 
!XI :-t:FF (2) 
- <--------- 200 

SCREEN 
CA'VED-!N 
BACKTI,. !.":'0 'I"'..:'FF 
CEMENT 
BENTON IT! 
SIL=CA SAND 

(NOT TO S~U:) 
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=oR!HOLE: P-37-l~A GtOLOGrST: Fred Er=·~ DATE ~R!L:ZD: 26 Au;~s~ :;s7 !LL-vA~!ON: 7448 ~~ LOCAT!ON: 476664, :764036 TOTAL DEPTH: 200 !~ 
OIS?OSI~!ON: Alu=~~~~ Cas:~; 

DEPTH 

0-1 

l-3 

J-5 

s-so 

50 

50-102 

102 

102-173 

17:3 

173-195 

195-200 

!l Caj e~e P...lmice 

Pu:ice;Top Soil (sandy loam) 
c.:.ay 

Unit Jd. Greyish pink t~!! Slightly welded 
Ra=e rhyolite lit~ic !raq=en~s Rare pum~ce lapilli 
Contact :oderately welded Abundant brown pumice lap:lli 
Unit Jc. Light brown Moderately welded Rare rhyolite lithic Rare pumice lapilli 

t ..... ...... 
!ra~ents 

Contact moderately welded Abundant rhyolite/latite lithic !ra~ents Co~on qrey pumice lapilli 
Unit Jb. Pale yellowish brown t~!! Slightly \Welded 
Rare rhyolite lithic !rag=-en~s Co:=on reddish p~ice lap~l:i 
Contact slightly welded 
Ab~~dant rhyolite lithic !=a~ents Rare pumice lapilli 

Unit Ja. Pale yellowish brown tu!! Non-welded 
Abundant rhyolite/latite lithic !ra~ents Rare pumice lapilli 

Unit 2. Oark yellowish brown tu!! Densely welded 
Abundant rhyolite lithic !raqments Rare pumice lapilli 
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?-87-l.J 
( AL':.."'M! ~~..:-!) 

'!'I i <--------- o 
Tl 
':' I i 
T I I TTJFF (3d) 
Tl I 
Tl I 
Tl 1<--------- 38 
Tl I 
Tl I 
Tl I T'JFF {Je) 
Tl I 
Tl I 
Tl 1<--------- 84 92 --------->T I I 

lXI ':"'JFF (:3b) 
lXI 
lXI 
- <--------- 103 

---------------------SCR!!N • 
CAVED-IN X 
BAClcriLLED TUFF T 
CEM:E:N'I' C 
BENTONITE B 
SILICA SAND S 
-~-------------------

(NOT TO S CAU:) 
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BOREHOLE: P-86-13 
GEOLOGrST: William ~~~:~un 
DATE DRILLED: 3 OCTOBER :986 
!LEVATrON: 7445 ft 
LOCATION: 475720, 1764264 
TOTAL DEPTH: 103 ft 
D!SPOSrTION: Aluminum Casing 

DEPTH 

0-JB 

JB 

94-lOJ 

DESCRIPTION 

Unit Jd. Light brown t~!! 
Moderately velded 
Rare rhyolite;latite lithic !raqments Rare pumice lapilli 

Contact strongly welded 
Common rhyolite;latite lithic !raqments 
Unit 3c. Grey t~t! 
Moderately welded 
Rare rhyolite lithic t=aqQents Rare pumice lapilli 

Unit Jb. Light grey tu!! 
Moderately welded 
Rare rhyolite lithic traqments 
Rare pumice lapilli 
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P-97-14 
( ALt.'"M!NUM) 

T! 1<---------
':I I TOP SO!:. 
'!I 1<---------':'! I 
Tl I Tt:FF ( Jd) 
T! I 
Tl 1<---------Tl 
'!I 
Tl 
Tl TUFF ( :3 c) 
Tf 
Tf 
Tl 

---------->TI 1<---------lXI TUFF (Jb) 
lXI - <---------

SCREEN 
CAVED-IN 
BACKFILLED TUFF 
CEMENT 
BENTONITE 
SILICA SAND 

-X 
T 
c 
B 
s 

---------------------
(NOT TO SCALE) 

51 

0 

4 

:30 

75 

as 



EOR!EOLE: P-87-14 
GEOLOGIST: Fred Sro·~ 
DATE DR!L:L~: 28 AU~~ST 1987 
E~A!ION: 7437 !~ 
LOCA!!ON: 475365, 1764251 
TOTAL DEPTH: 85 ft 
DISPOSI:ION: Al~ir.~ Casing 

DEP!E 

0-4 

4-30 

JO 

30-35 

35-75 

75-85 

D!SCR:?!ION 

Fill/~op Soil (sandy loa~) 

Unit ~d. Pale yellowish brown 
Modera~ely welded 
Rare r~yolite li~~io fra~en~s Common qrey pumice lapilli 

···~· ~~--

contac~ is strongly welded 
~undan~ rhyolite lithic fraqmen~s Common grey pumice lapilli 

Unit Jc. Pale yellowish brown tuff 
Modera~ely welded 
Rare r~yolite lithic fraqmen~s Rare p~ice lapilli 

Unit Jc. Dark yellowish brown tuff and clay Welded 
Rare rhyolite lithic !raqments 
Abundar.~ clayey pumice lapilli 

Unit J~. Pale yellowish brown pumice Densely weldea 
Rare rhyolite lithic !raqments 
Common qrey pumice lapilli 
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BOREHOLE: P-87-15 
GEOLOGIST: Fred Brown 
DATE DRILLED: 27 AUG~ST 1987 
ELEVAT:ON: 7413 f~ 
LOCATION: 475803, 1763520 
TOTAL DEPTH: 70 ft 
D!S?os:T!ON: Uncased 

DEPTH DESCRIPTION 

0-l El Cajete Pumice 

l-3 Pumice/Top Soil {s~ndy loam) 
3-4 Dark yellowish ~rown clay 
4-40 Unit Jc. Dark yellowish ~rown tuff Moderately welded 

40-50 

50-55 

55-70 

Rare rhyolite lithic !raqments 
common red-qrey pumice lapilli 

Unit Jc. Pale yellowish brown tuff Sliqhtly welded 
Rare rhyolite lithic fraqments 
Rare pumice lapilli 

Unit Jc. Dark yellowish brown tuff Moderately welded 
Rare rhyolite lithic fraqments 
Common red-qrey pumice lapilli 

Unit Jb. Dark yellowish ~rown tuff Densely welded 
Rare rhyolite lithic fraqments 
Rare pumice lapilli 
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WELL COMPU:TION DIAG?.A..J.! 

P-87-l6A 
( ALt"MINt'"M) 

Tl 1<---------Tl I TOP so:!. 
Tl 1<---------Tl I 
Tl I TUFF (3d) 
Tl I 
TJ I 

0 

7 

Tl t<--------- 42 Tl I 
Tl I 
Tl I 'I'UTF (Jc) 
Tl I 
Tl I 
Tl t<---------8 --------->T I I 

I X I TUFF ( 3 b) 
lXI 

87 

- <--~------ lOS 

SCREEN • CAVED-IN X BACKFILUD TUFF T 
CEMENT C 
BENTONITE B 
SILICA SAND S 
--~------------------

(NOT TO SCALE) 
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BOREHOLE: P-87-l6A 
GEOLOGrST: F~ed Bro~ 
~ATE DRILLED: 4 SEPT~BER 1987 
ELEVATION: 7452 !t 
:OCATION: 475550, 1764200 
TOTAL DEPTH: lOS ft 
~ISPOSITION: Alumin~ Casing 

DEPTH 

o-5 

5-7 

7-15 

15-26 

26-31 

31-42 

42-46 

46-50 

S0-60 

60-68 

DESCRIPTION 

Fill/Dark Brown Clay 

Top Soil (sandy loam) 

Unit 3d. Pale yellowish brown tuff 
Slightly welded 
Rare r~yolite lithic fraqments 
Rare pumice lapilli 
Ve~ical fracture at 9-12 ft 

Unit 3d. Greyish orange pink tuff 
Moderately welded 
Rare rhyolite li~~ic !raqments 
Oxidation halo surrounds rhyolite 
lithic fraqments 

Rare brown pumice lapilli 
Vertical frac~ure 19-22 ft 

Extensive clay-filled vertical fractures 

Unit Jd. Greyish orange pink tuff 
Moderately welded 
Common oxidized rhyolite lithic fraqments 
Common qrey pumice lapilli 

Unit 3c. Pale red tuff 
Welded 
Common oxidized rhyolite lithic fragments 
Common grey pumice lapilli 
Clay-filled vertical fracture (width to .5 in) 

Unit 3c. Pale yellowish brown tuff 
Welded 
Common oxidized rhyolite lithic fraqments 
Common qrey pumice lapilli 

Oensly welded, no core recovered 

Unit 3c. Greyish red tuff 
Welded 
Rare rhyolite lithic fraqments 
Common large (to 2 in) pumice lapilli 

55 



74-Sl 

8l-S7 

87-lOS 

Unit 3c. ?ale brown ~u!! Moderately welded 
Rare rhyolite li~hic !=agmen~s Rare clayey pumice lapilli 
Uni~ Jc. ?ale yellowish brown t~ff Moderately welded 
Rare rhyolite lithic fragments Rare pumice lapilli 
Clay-filled vertical fracture (width to .75 in) 
Unit Jc. Pale yellowish brown t~ff Welded 
Rare rhyolite lithic fraqm£~~= Rare pumice lapilli 

Unit 3b. Oensly welded, no core recovered 
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