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1.0 INTRODUCTION 

Material Disposal Area P Closure Plan 
Revision 0, February 1995 

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 provides 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 B 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.MOP 1-2 
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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 wast~ 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 0( 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 1,700 ft 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 contammated 

areas in OU 1 082_ The Laboratory has not set the date for beginmng 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 MDA-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 MDA-P waste pile. 

The MDA-P boundary to the south of the MDA-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 remaimng 

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 .ne Phase 3 sampling results have been reviewed. NMED must approve this 

amendment and these sampling plans before they are implemented. 
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To achieve closure. the entire waste pile. including hazardous and nonhazardous waste and sotl. 

will be removeo. 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 
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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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Table 3·3 (continued) 
Material Disposal Area P Sampling Results, April 1994 <1 I 

SEDIMENT(mg/kg) · 

SAL UTL Sample Location 
soli soli 

S-1 S·2 S-3 S-4 S-5 S-6 (mg/kg) 

400 n/a I····••·· . <.? !· .............................. ·······.· ..... 
n/a 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 7900 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 I·•·•·· 
n/a 51.1 5.8 6.3 2..6 4.1 8.1 2.7 

1'1 34.2 5.5 12 4.7 5.2 7.6 4.3 

3000 15.7 11 20 11 3.9 16 1 1 

n/a 35600 8200 10000 6900 8800 10000 7000 

24 0.1 i<••··:·<>• >.· .... r .. ·. 0.14 0.22 V>·•···· 
•••••• 

·, ... .·:· 

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 2.5 li >'··· < I• / > < · ... : .. .·.··· ...•.. · .. / ···< .... 

400 1.7 0.6 3 < ..... .:·e?·'> <··· 0.8 

6.4 0.9 I 0.3 
······ :{ 

1•· ....•... .......... I < 
560 66 13 21 11 9.5 15 8.5 

24000 101 25 46 27 29 77 39 

n/a n/a 0.6 1.2 .. ·.· .... · : 0.6 0.66 3 

n/a n/a > : ..•• . · / . •:: .. .... ........ ·<··. : ......... :,:: I•··. ::::: , . 

40 n/a I'• : .. ::•: .... ..... : 1.8 ... ···.············: . I ... / •···•···•·: .... · 
n/a n/a > I•· :• <<· ·•:• ··· ......... ...... 

.... ·.··· 
·•· :::•: 

I· 
:::::.• ··: ... 

n/a n/a ........ ............... P·•· .•...• :::: ........ ····· u }>: .. ....•. ................ y i >• ....... :: 

(1! Comp•led from raw. unvalidated data, data has not been validated 
(2) SAL for Cr·lll IS 80.000 mg/kg and for Cr.VIIIIS 400 mg/kg 

Shaaed cell Indicates constituent below level of detection 

n/a = not available 
(31 Unpubusnea data from FIMAD 

S95021c.MDP 

Levels above SAL 1n bolcii­

Levela aboVe UTl in - ltalice 
NS • No Sampling 

3-7 

: 

·•· 



Material Disposal Area P Closure Plan 
Revision 0, February 1995 

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. 

S95021c.MDP 3-9 



3.2.2 General S-Site Information 

Material Disposal Area P Closure Plan 
Revision 0, February 1995 

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 an 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-itTM, 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 FOOS) 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 shielatng. 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)(bJ 0030 

Explosive Residues(b) 0003. K044 

Explosrve Waste(bJ (exhibits the 0003. K044 
charactenstic of reactrvity) -

Metals (TCLPl: 

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 Constituentsla)(c) Not Applicable 

Solvent Constituents(d) F001, F002, F003, F005 

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 product 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 inaeno[1 ,2,3-cd]pyrene). 

(d) - Solvent constituents include the following: Met-1-it'IN, 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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