
· tJ 
Los Alamos 
NATIONAL LABORATORY 
--- EST. 1941 --

Los Alamos National Laboratory/University of California National Nuclear Security Administration 
Risk Reduction & Environmental Stewardship (RRES) Los Alamos Site Operations, MS A316 
Remediation Services (RS), MS M992 Environmental Restoration Program 
Los Alamos , New Mexico 87545 Los Alamos, New Mexico 87544 
(505) 667-0808/FAX (505) 665-4747 	 (505) 667-7203/FAX (505) 665-4504 

Date: October 19, 2004 
Refer To: ER2004-0598 

Mr. James Bearzi 
NMED-Hazardous Waste Bureau 
2905 Rodeo Park Drive East 
Building 1 
Santa Fe, NM 87505-6303 

SUBJECT: 	 RESPONSE TO THE NOTICE OF DISAPPROVAL FOR THE <Ss ~ 
INVESTIGATION WORK PLAN FOR SOLID WASTE MANAGE 
UNIT 21-018(a)-99, MATERIAL DISPOSAL AREA V, AT TECHNICAL 
AREA 21, LOS ALAMOS NATIONAL LABORATORY, NM8900010515 

Dear Mr. Bearzi: 

Enclosed please find two copies of the response of the Los Alamos National Laboratory 
(LANL) and the Department of Energy (DOE) to the New Mexico Environment 
Department's notice of disapproval of the "Investigation Work Plan for Solid Waste 
Management Unit 21-018(a)-99, Material Disposal Area V, at Technical Area 21," dated 
September 14, 2004, and received by the Risk Reduction and Environmental 
Stewardship-Remediation Services (RRES-RS) project office on September 20, 2004. 
A replacement page for NMED's notice of disapproval, dated September 29,2004, was 
received on October 4, 2004. Also enclosed are two copies of replacement figures for 
the MDA V investigation work plan. 

If you have any questions, please contact Becky Coel-Roback at 505-665-5011 or 

Woody Woodworth at 505-665-5820. 


Sincerely, 

'~:::!,!~-;:aor 
Department of Energy 
Los Alamos Site Operations 

DM/DG/BCRldwt 

10784I'"'" '"11"11"""1111' ""'"' 
An Equal Opportunity Employer I Operated by the University or '-'i:l'"",,,._ ._ 

~ 
~ OCT 20041 

~ NMED Hazardous 
C'(, Waste Bureau ~ 



Mr. James Bearzi 2 October 19, 2004 
E R2004-0598 

Enclosures: 1. LANL's and DOE's responses to NMED's comments for the notice of 
disapproval for MDA V (ER2004-7358) 

2. Replacement figures for the MDA V investigation work plan (ER2004-0278) 

Cy:(w/enc) 
A. Dorries, RRES-ECR, MS M992 
D. Hickmott, EES-6, MS M992 
E. Rainey, RRES-ECR, MS M992 
D. Gregory, LASO, MS A316 
L. Woodworth, LASO, MS A316 
J. Schoeppner, NMED-GWQB 
J. Kieling, NMED-HWB 
S. Yanicak, NMED-OB 
M. Leavitt, NMED-SWQB 
L. King, EPA Region 6 
RRES-RS File, MS M992 
IM-9, MS A150 
RPF MS M707 
S-7, MS F674 

Cy:(w/o enclosure) 
D. Mcinroy, RRES-RS, MS M992 
B. Rich, ADO, MS A104 
C. Voorhees, NMED-OB 

An Equal Opportunity Employer I Operated by the University of California for DOEINNSA 



Response to the Notice of Disapproval for the Investigation Work Plan for Solid Waste 

Management Unit 21-018(a)-99, 


Material Disposal Area V, at Technical Area 21 


INTRODUCTION 


This submittal is the response by Los Alamos National Laboratory (LANL or the Laboratory) to the "Notice 
of Disapproval for the Investigation Work Plan for Solid Waste Management Unit (SWMU) 21-018(a)-99, 
Material Disposal Area V, at Technical Area 21," issued by the New Mexico Environment Department 
(NMED) Hazardous Waste Bureau on September 14, 2004. The Investigation Work Plan for Solid Waste 
Management Unit (SWMU) 21-018(a)-99, Material Disposal Area V, at Technical Area 21 (LA-UR-04-3699) 
(LANL 2004, 87358) was submitted by LANL to NMED in June 2004. 

To facilitate review of these responses, NMED's comments are included verbatim. The comments are 
divided into general and specific categories as presented by NMED. LANL's responses follow each 
NMED comment. 

GENERAL COMMENTS 

NMED Comment 

1 . 	 All figures must include pertinent features and structures, underground utilities, and existing well and 
borehole locations. This must include fence-lines and SWMU and AOC boundaries. For example, 
Figure 1.1-2 (Site map of consolidated SWMU 21-018(a)-99 and adjacent SWMUsIAOCs) does not 
depict the locations of pipes, drainlines, or the sump at SWMU 21-018(b) (Building 21-20). Figures in 
this Work Plan only show previous sample locations. All figures must distinguish between previous 
surface soil sample locations and borehole locations. The Permittees must ensure these changes are 
also reflected in the Investigation Report. 

LANL Response 

1. 	 LANL has added the requested features wherever applicable, and two copies of the replacement 
figures for the MDA V investigation work plan are included with this response. Figures 1.1-2,2.5-1, 
2.6-1 through -3, 4.2-1,4.2-3, and 4.2-4 have been modified to include sumps, drainlines, and 
individual SWMU/area of concern (AOe) boundaries . Existing sample locations are included on all 
these figures, with the exception of Figure 1.1-2, where the purpose of the figure would be obscured 
by the additional information. Furthermore, LANL agrees it is important to distinguish between surface 
soil and borehole locations and has corrected all pertinent figures accordingly. 

NMED Comment 

2. 	 During a site visit on July 7, 2004 NMED observed that the best management practices (BMPs) 
located along the diversion ditch that runs between MDA - V and MDA B are not being properly 
maintained. According to Section 3.1.1 Surface Water, SWMU 21-013(b) and AOC 21-013(g) were 
given erosion scores of 67.0 in 1998, indicating a high potential for erosion. The NMED expects that 
BMPs be properly maintained to prevent stormwater from running onto the SWMU and AOC which 
could result in the migration of contaminants into BV Canyon. 
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LANL Response 

2. 	 LANL has conducted an inspection of the best management practices performed in the area of 
Material Disposal Area (MDA) V and has begun repairs to ensure stormwater does not run onto 
SWMU 21-013(b) or AOC 21-013(g). 

NMED Comment 

3. 	 The proposed sampling plan appears to meet the requirements to determine the lateral and vertical 
extent of contamination only within the defined SWMU 21-018(a) boundary. The Permittees must 
determine the extent of contamination that has migrated beyond the SWMUlAOC boundaries, and if 
necessary, implement corrective action beyond the boundaries (40 CFR 264.101). Based on past and 
proposed sampling, the extent of contamination outside SWMUlAOC boundaries has not been 
defined; therefore, the Permittees must drill additional boreholes in the areas specified by the NMED. 
Three additional boreholes must be drilled within the boundary of MDA V. Additional surface soil 
samples must also be collected down-slope ofSWMU 21-013(b) and AOC 21-013(g) and in the 
bottom of BV canyon. The attached map depicts the required additional sampling locations within 
MDAV. 

LANL Response 

3. 	 LANL proposes drilling a deep (380 ft) vertical borehole near the center of MDA V (see also the 
response to specific comment #2). LANL further proposes that the borehole located at the northwest 
corner of MDA V (formerly the deep-angled borehole) be a shallow (40 ft) vertical borehole. The 
borehole proposed by NMED at the west end of absorption bed 3 also would be a shallow vertical 
borehole. LANL further proposes eliminating the borehole between absorption beds 2 and 3, as 
proposed by NMED, because it is bounded by four existing boreholes (21-02520, 21-02521, 
21-02523, and 21-02580) and by numerous proposed trench sample locations. Figure 1 depicts this 
revised sampling approach, which was discussed with NMED personnel during phone conversations 
conducted on October 8, and October 13, 2004 (K. Chamberlain, NMED-HWB, personal 
communication, October 2004). 

Surface soil sampling, as proposed in the MDA V investigation work plan, includes samples from 
42 locations, 2 depths each, on the slope leading into BV canyon from the southern edge of MDA V. 
These proposed sampling locations are on a 50-ft grid covering the entire slope from the mesa edge 
to the bottom of the drainage in BV Canyon. Per the above-referenced phone conversations with 
NMED personnel, this proposed sampling approach meets the NMED requirement to sample beyond 
the SWMU boundary. (K. Chamberlain, NMED-HWB, personal communication, October 2004) . 

SPECIFIC COMMEN'TS 

NMED Comment 

1 . 	 Section 2.4.1 Potential Contaminant Sources, page 5: 

AOC C-21-015 should be considered as a potential contaminant source for SWMU 21-018(a)-99. In 
Section 2.3 (Relationship to Other SWMUs and AOCs) on page 4, AOC C-21-015 is listed as a 
former waste treatment laboratory (Building 21-45), which transferred waste to and from the DP 
laundry facility via steel piping, eventually discharging to MDA V. The building was removed in 1954. 
The TA-21 Operable Unit RFI Work Plan for Environmental Restoration, Volume 11/ (LANL 1991, 
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07680), lists AOC C-21-015 (Building 21-45) as a safety training building. It also states that the 
building was demolished and underlying soils were removed down to tuff. The VCA Report for C-21
015 states that Building 21-45 was used as both a training facility and a waste treatment laboratory. 
There is conflicting documentation and there is no discussion as to whether the piping associated 
with Building 21-45 was removed. The Permittees must provide additional information regarding AOC 
C-21-015 (Building 21-45), including its use and associated removal activities. 

LANL Response 

1. 	 As described in the Voluntary Corrective Action (VCA) Completion Report for Solid Waste 
Management Unit 21-024(f) and Areas of Concern C-21-015 and 21-030 (LANL 2003,83093), 
Building 21-45 was converted from a safety training facility to a waste treatment laboratory in 1949. 
This information was not available when the Technical Area (TA-) 21 operable unit Resource 
Conservation and Recovery Act (RCRA) facility investigation (RFI) work plan (LANL 1991, 07680) 
was written . Also as described in the VCA completion report, the underground piping associated with 
the former waste treatment laboratory (Building 21-45) was removed during the VCA. The piping that 
led from the AOCs to the laundry building was routed over DP Road with the overhead steam line, 
which no longer exists. No piping or any other infrastructure associated with the waste treatment 
facility remains in place. 

Because of an oversight, the reference to the VCA conducted from 2000 to 2002 at SWMU 21-024(f) 
and AOCs C-21-015 and 21-030 (LANL 2003,83093) was omitted from the bullet describing 
AOC C-21-015 in section 2.3 (Relationship to Other SWMUs and AOCs). AOC C-21-015 was 
recommended for no further action (NFA) in the VCA completion report, which was approved by NMED. 

NMED Comment 

2. 	 Section 4.2.1 Borehole Sampling, page 15: 

Based on "Earth Science Investigations for Environmental Restoration - Los Alamos National 
Laboratory, Technical Area 21 "(June 1995, LA-12934-MS), fractures have already been 
characterized at MDA V in TA-21. The proposed angled borehole may not define the extent of 
contamination if contamination above background values, fallout values, or detection limits is 
detected along the length or is still present at the total depth of the borehole. Angled boreholes may 
be useful in areas where there are several units located close together and access is limited. This is 
not the case at MDA V; therefore, the Permittees must drill a vertical borehole at the location of the 
proposed angled borehole and the additional boreholes discussed in general comment #3. 

LANL Response 

2. 	 LANL will drill a deep (380 ft) vertical borehole instead of a deep angled borehole. However, the 
better location for a deep vertical borehole is more centrally located within MDA V, as shown in 
Figure 1 (BH-1). A shallow (40 ft) vertical borehole will be drilled at the location proposed by NMED 
for the deep vertical borehole (BH-15, Figure 1). See also the response to general comment #3. 
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NMED Comment 

3. Section 4.2.2 Surface and Shallow Subsurface Sampling, page 16: 

If contamination is present at 10 feet below ground surface (bgs) (values above background levels or 
detection limits), samples must be collected at depths greater than 10 feet bgs in order to determine 
extent of contamination. The Permittees must provide the expected depth of the absorption beds. The 
diagrams provided indicate that the beds may be deeper than 10ft bgs. 

LANL Response 

3. Based on available borehole logs, the depth to the base of the absorption beds ranges from 7.5 to 
11 .5 ft, with the average depth being less than 10ft below ground surface (bgs) . The proposed trench 
samples are intended as confirmation samples to be collected after the drain lines within MDA V are 
removed and, therefore, willi be collected from just below the depth of the drainlines (approx1imately 
10ft bgs). Although LANL agrees that contamination from the absorption beds may exceed 10ft bgs, 
collection of samples at depths greater than 10ft bgs is more efficiently and safely conducted using a 
drill rig than a backhoe. The fifteen proposed and eight existing boreholes will be used to better define 
the vertical extent of contamination from MDA V. 

NMED Comment 

4. Section 4.3.1 SWMU 21-018(a), page 17: 

NMED Comment: It is premature to discuss risk assessment in this Work Plan. The Permittees are 
required to determine extent of residual contamination following remediation and to determine the 
potential for migration of contamination. A maximum excavation depth of 12 feet is appropriate for 
calculating risk; however, it may not be appropriate for cleanup should contamination exist below 12 
feet. NMED suggests the Permittees adhere to Chapter VIII (Clean-up and Screening Levels) of the 
proposed Consent Order when proposing clean-up levels. NMED will determine if further action is 
warranted based on the results of the work contemplated in this Work Plan. 

Clarification is needed as to the depth of the absorption beds and where the removal of contaminated 
media will begin. It is not clear whether excavation will terminate at a depth 12 feet below the current 
ground surface or 12 feet below the start of absorption bed materials. The 1M Completion Report for 
the NTISV Hot Demonstration at MDA V (LANL 2003, 80923) reports that several feet of soil and 
gravel were placed over MDA V during and following the test. Additional information is required 
regarding the thickness of fill overlying the original absorption beds. 

The Permittees should note that field-screening data cannot be used for compliance purposes or risk 
assessment. Laboratory analysis must be used for confirmatory samples. 

LANL Response 

4. Although it is premature to discuss risk assessment at this point, LANL is using the 
U. S. Environmental Protection Agency (EPA) risk assessment guidance to provide a maximum 
clean-up depth for planning purposes. LANL also is using the current soil screening levels (SSLs), as 
presented in the proposed Consent Order dated September 2004, and radiological screening action 
levels (SALs) as guidance for the proposed actions. Please note that nowhere does LANL propose 
the remediation activities described in the investigation work plan for MDA V as a final remedy. 
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Based on borehole logs, the maximum depth to the base of the absorption beds is 11 .5 ft below the 
current ground surface, another reason for the proposed maximum excavation depth of 12 ft bgs. The 
clean fill placed in the area of the nontraditional in situ vitrification (NTISV) hot demonstration in 
absorption bed 1 was placed in the subsidence crater resulting from volume reduction during melting . 
Therefore, the surface in this area is even with the surrounding surface. However, instead of 
absorption bed materials from 0 to 10ft bgs, there is clean fill , which will not require removal. From 
approximately 10ft to 20 ft bgs, there is glass. See also the response to specific comment #5. 

Field-screening data are not proposed for any purposes other than for health and safety screening 
and for guiding sampling and remediation activities. Confirmatory samples will be sent to a fixed 
laboratory for analysis. 

NMED Comment 

5. 	 Section 4.3.1 SWMU 21-018(a), page 18: 

NMED Statement: The Permittees must provide additional information regarding the proposed 
removal of the block of glass from Absorption Bed 1. Pertinent information should include whether the 
glass will be removed as one piece or broken into smaller pieces; whether sampling or additional 
remediation will be conducted beneath and adjacent to the glass block following the removal; and 
how it will be characterized and disposed. The Permittees cannot assume that this glass block is low
level waste (llW). 

LANL Response 

5. 	 The glass cannot be removed in one piece and must be broken for removal. The MDA V investigation 
work plan proposes removing the top of the glass block (i.e., from 10ft bgs, where it starts, to 12 ft 
bgs) as a conservative measure. Vitrification is a treatment that locks contamination in a stable glass 
matrix, and the NTISV hot test demonstration was shown to be successful, as described in the Interim 
Measure Completion Report for the NTlSV Hot Demonstration at SWMU 21-018(a)-99 (MDA V) 
(LANL 2003, 80923). Data collected from beneath the glass block show that the target depth of 
contamination was effectively treated, and no further remediation is justified. 

LANL is not assuming that the glass block is low-level waste (LLW). Rather, the determination of the 
regulatory status of wastes that would be generated by removing a portion of the block was made on 
the basis of a thorough characterization of the glass, including a toxicity characteristic leaching 
procedure (TCLP) analysis . Abundant data, as presented in the interim measure (1M) completion 
report (LANL 2003, 80923), show the chemical and mineralogical nature, the predicted disposal 
behavior, and the homogeneity of the glass. 

NMED Comment 

6. 	 Section 4.3.3 SWMU 21-013(b) and AOC 21-013(g), page 18: 

The Permittees must provide an explanation as to how debris will be determined as ·too large' to 
remove, and who will make this determination. If debris is left in place and soil underneath the debris 
can't be sampled, a final site determination cannot be made by NMED. NMED recommends that the 
Permittees consider breaking up the larger pieces to facilitate removal and sampling. 

LA-UR-04-7358 (supplement to LA-UR-04-3699) 5 October 20, 2004 

ER2004-0590 



LANL Response 

6. 	 A determination must be made in the field by a qualified project engineer as to the feasibility of 
removing some of the larger pieces of debris (primarily large blocks of concrete). Breaking up the 
debris will be evaluated as one method of facilitating removal. However, leaving some large pieces of 
debris would not hamper efforts to determine the nature and extent of contamination on the slope. 
Samples may be collected around the edges of the blocks without compromising knowledge of either 
vertical or lateral extent, much as would be done in the case of sampling around a utility, tree, or 
other obstacle. 

NMED Comment 

7. 	 Section B-1.2, page B-4: 

There is previous documentation, A History of Liquid Waste Management at Los Alamos (January 
1996, LA-UR-96-1283), which contradicts the Permittees' claim that ordinary soap was proven to be 
effective in decontaminating radioactive clothing. The document states that, "Laundry soaps, such as 
Ivory Snow, readily available on the market, were used as cleaning agents but were found to have a 
relatively low efficiency in removing isotopes ofplutonium and polonium. Studies were conducted and 
experiments undertaken to discover agents that might be more effective. " Eventually it was 
determined that "the citric and tartaric acid solutions were the most effective decontaminating 
agents. " Based on this information, the Permittees are required to identify and test for compounds 
associated with any synthetic detergents that may have been used. 

LANL Response 

7. 	 The specific text in the cited document refers to the smalll'aundry facility that served the "D Building" 
at TA-01 ; the document does not specify the use of citric and tartaric acid solutions at the DP laundry 
facility at TA-21 . Nonetheless, considering the buffering capability of the tuff underlying MDA V, it is 
unlikely the effects of these compounds (i.e., decreased pH), if used, could still be measured. In 
addition, although citric and tartaric acids are not contaminants, other chemicals that would have 
migrated with citric and tartaric acid will be sampled and analyzed to determine the extent of the 
contamination from MDA V. 

NMED Comment 

8. 	 Table 4.2-3 Analytical Suites for Proposed Samples at SWMU 21-018(a)-99, page 49: 

A minimum of four samples must be selected from each boring for submittal to a laboratory for 
analysis of VOCs, SVOCs, explosive compounds, pH, PCBs, dioxins, furans, nitrates, perchlorate, 
TAL metals, and cyanide. 

LANL Response 

8. 	 In Table 4.2-3 of the MDA V investigation work plan, volatile organic compounds (VOCs) were 
inadvertently left off of the analytical suite for boreholes BH-5 and -6. Vapor samples will be collected 
from all boreholes using SUMMA canisters. These vapor samples will be analyzed for VOCs by EPA 
Method TO-14. 
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Polychlorinated biphenyls (PCBs) could be present at SWMU 21-018(a)-99, specifically at 
SWMU 21-013(b) and AOC 21-013(g), and LANL will add PCBs to the analytical suite for grid 
samples collected from the debris slope. However, there is no technical basis for adding explosives, 
dioxins, and furans to the analytical suite for SWMU 21-018(a)-99. Explosive compounds were never 
used at TA-21. Furthermore, there is no documentation or other evidence of historical fires in or 
around MDA V, and wastewater absorption beds would not be prone to ignition because of their 
generally saturated conditions. 

Tables 1 and 2 of this response to NMED's notice of disapproval provide updated information 
regarding the proposed sampling and analytical suites. These tables update and correct information 
based on LANL's response and the proposed Consent Order, dated September 2004. Additional 
errors, resulting from multiplying the number of sample locations by the number of analytes (rather 
than the number of depths), were discovered in Table 4.2-2 of the MDA V investigation work plan. 
These errors are corrected in the attached Table 1. 

NMED Comment 

9. Appendix C Management of Investigation Derived Waste, page C-1-C-3: 

NMED requires the Permittees to submit a request for approval of an area of contamination (AOC) 
designation. The Permittees have not requested approval for the AOC designation. Delineation of an 
AOC must be reviewed and approved by NMED prior to implementation of this work plan. EPA 
defines an AOC as certain discrete areas of generally dispersed contamination that can be equated 
to Resource Conservation and Recovery Act (RCRA) units or landfills. AOCs may be either 
consolidated or treated in situ within the AOC without triggering RCRA requirements. Neither of these 
actions is proposed at MDA V. NMED therefore believes the Permittees are not applying the AOC 
concept properly to this site. 

The Permittees must provide brief descriptions of the methods and procedures used to characterize 
the waste streams. As stated in section IXA of the September 1, 2004 draft Consent Order, the 
Permittees cannot substitute a reference to their SOPs and website for a description of procedures. 

The Permittees cannot use previous sampling data for the purpose of characterizing newly generated 
waste streams. The Permittees must collect samples of all newly generated waste streams related to 
/OW and submit the samples for laboratory analysis. 

The Permittees did not provide information on how drill cuttings will be handled during and after the 
investigation. The Permittees must describe how this waste stream will be managed and 
characterized, and where it is anticipated to be disposed. 

The Permittees assume that most of the waste streams generated will be disposed of as low level 
waste (LL W) at T A-54 MDA G. Absorption Beds 2 and 3, which the Permittees propose to manage as 
LLW, received the same effluent as Absorption Bed 1. Excavated fill from Absorption Bed 1 is being 
managed as mixed LL W. The Permittees must manage soil from Absorption Beds 2 and 3 in a similar 
manner. Before disposal, the Permittees must characterize the waste. At that point, a determination 
can be made as to where the waste may be disposed. 

It is not clear how the Permittees are going to handle the cast iron pipe and VCP. The text of the 
Work Plan discusses what has been done historically, but does not discuss what the Permittees 
propose to do as part of this work. The Permittees must revise the text to discuss how this waste 
stream will be managed. 
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LANL Response 

9. 	 Per EPA's guidance, the area of contamination (AOC) policy addresses only "management of 
materials which would otherwise be subject to RCRA (Le., hazardous wastes, or media and debris 
contaminated with hazardous waste)" (Shapiro et al. 1996, 82288). EPA's AOC policy is the basis for 
the Permittee's position that returning environmental media, which would not otherwise be subject to 
RCRA, to their point of origin does not constitute placement of solid waste. Appendix C of the MOA V 
investigation work plan states that management of environmental media in this manner is consistent 
with EPA's AOC policy, not that it is subject to the AOC policy. Because the materials referred to in 
Appendix C would not otherwise be subject to RCRA, designation and approval of an AOC by NMEO 
is not required, nor is it applicable. 

As indicated in Appendix C, wastes will be characterized in accordance with standard operating 
procedure (SOP-) 01.10, Waste Characterization, and in accordance with the regulatory requirements 
incorporated by reference in SOP-01.1 O. LANL plans to characterize wastes through a combination of 
laboratory analysis and acceptable knowledge (AK). AK will be established through knowledge of the 
waste materials, the methods of waste generation, and the results of an analysis of the environmental 
media associated with waste streams. For example, spent personal protective equipment and 
disposable sampling supplies that come in contact with contaminated media will be characterized 
according, to the analysis results of the media. Similarly, drill cuttings that must be disposed of as 
waste will be characterized on the basis of analytical results of the core samples from that borehole. If 
decontamination fluids are to be sent off-site for disposal, they will be sampled to demonstrate 
compliance with the waste acceptance criteria of the receiving facility. Otherwise, less than six 
gallons per day of decontamination fluid can be discharged to the ground in accordance with an 
existing Notice of Intent for discharge to groundwater approved by the NMEO Ground Water Quality 
Bureau. Appendix C willi be revised to summarize the technical approach for waste characterization, 
including the use of AK. 

LANL procedures stipulate that previous sampling data may be used for waste characterization 
purposes. As required by SOP-01.1 0, a waste stream characterization strategy must be developed 
and approved by the LANL's Solid Waste Operations Group before any lOW waste stream can be 
generated. The SOP allows wastes to be characterized on the basis of AK from existing 
data/documentation, AK from site characterization, and/or direct sampling and analysis of 
containerized wastes. 'In developing the strategies, LANL will evaluate previous sampling data to 
determine if they constitute AK for the purpose of waste characterization. If this AK is sufficient to 
characterize the waste, no direct waste sampling will be conducted. If not, wastes will be sampled 
and analyzed as necessary to determine the proper waste designation. This approach complies with 
hazardous waste determination requirements contained in 40 CFR 262.11, which allow knowledge of 
the hazardous characteristics of the waste to be used in lieu of waste testing. 

NMEO's comment states that all borehole cuttings must be containerized and characterized and that 
cuttings must not be returned to the point of origin. Appendix C indicates that all cuttings will be 
collected and containerized at the point of generation. Following completion of vapor monitoring from 
all new boreholes, LANL will make a determination, with NMEO's approval, of which boreholes will be 
completed as vapor-monitoring wells. The cuttings from these boreholes will be characterized and 
disposed of, and the cuttings from the other boreholes will be returned to the point of origin in 
accordance with EPA's AOC policy. EPA's AOC guidance indicates that placement of hazardous 
waste from an AOC into a drum followed by replacement in the AOC would not constitute "land 
disposal" for RCRA purposes (Wehling 1991, 87382). The Permittees intend to return nonhazardous 
drill cuttings to the point of origin, which also would not constitute "land disposal" under RCRA. 
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The preliminary determination of waste types presented in Appendix C is based on the evaluation of 
existing data from previous investigations at the absorption beds. The designation of fill material from 
absorption bed 1 as suspect mixed LLW is based on the concentrations of TCLP metals detected in 
samples from this site. The concentrations of TCLP metals detected in samples from absorption beds 
2 and 3 were much lower than those from absorption bed 1 and form the basis for identifying fill from 
these absorption beds as suspect LLW. 

The bulleted list on page C-1 of Appendix C describes the waste streams anticipated as a result of 
the actions proposed in the investigation work plan. Table C-1 on page C-2 describes how each of 
these waste streams are to be handled. As indicated in Table C-1, LANL anticipates the metal debris 
(including absorption bed pipes) and the vitrified clay pipe (VCP) outfall pipe to be disposed of as 
solid LLW at Area G. 
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Table 1 

Summary of Proposed Surface and Shallow Subsurface Samples 


SWMu/ 
AOC Location Purpose 

Planned 
Sample Depths· 

Estimated Number of 
Samples for Fixed 

Laboratory Analysis 
Field Screening 

Intervals 

Characterization Samples 

21-018(b) Slowdown sump and 
drain line; 3 locations 

Determination of nature and extent of 
potential contamination from sump and 
drainline 

One sample at soil/tuff interface 
and another 1.5 to 2.0 ft deeper 

6 Ground surface 

21-023(c) Inlet/outlet line trench Characterization of potential 
unintentional releases from inlet and 
outlet lines 

To be determined based on 
radiation survey and field 
screening 

10 Within excavation 
trench 

21-023(c) Outfall Determination of nature and extent 
sampling downslope from 21-01611 

Soil: 0 to 0.5 ft and 1.5 to 2.0 ft; 
dependent on field screening and 
previous analytical results 

18 Ground surface 

Confirmation Samples 

21-018(a) Absorption bed 1; 
within drainline 
excavation trenches 

Characterization of absorption bed 
materials to determine removal status 

Deepest sample from base of 
absorption bed materials 

2 Within excavation 
trench 

21-018(a) Absorption bed 2; 
within drainline 
excavation trenches 

Characterization of absorption bed 
materials to determine removal status 

Deepest sample from base of 
absorption bed materials 

3 Within excavation 
trench 

21-018(a) Absorption bed 3; 
within drainline 
excavation trenches 

Characterization of absorption bed 
materials to determine removal status 

Deepest sample from base of 
absorption bed materials 

4 Within excavation 
trench 

21-018(a) Overflow pipes between 
absorption beds 

Characterization of potential 
unintentional releases from overflow 
pipes 

Deepest sample from base of 
excavation trench 

4 Within excavation 
trench 

21-023(c) Outfall Confirmation sampling following 
remediation of outfall soils 

Soil : 0 to 0.5 ft and 1.5 to 2.0 ft; 
dependent on field screening and 
previous analytical results 

20 Excavation 
footprint 

21-013 (b) 
21-013(g) 

-

Original surface following 
debris removal. 

-  - -

Confirmation sample locations from 
areas of obvious contamination or on 
500-m2 grid 

- - - -~ 

Soil : 0 to 0.5 ft and 1.5 to 2.0 ft 
deeper 

- - - -  - 

84 

----- 

Ground surface 

• All depths to targets are approximate. The depth to the absorption bed target in borehole number 5 will be determined following the delineation of the absorption bed boundary and 
final location of the borehole. Shallow soil characterization sample depths are from ground surface. Shallow soil confirmation samples are to be collected from remediated surface. 
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0- Analytical Suites for Proposed Samples at SWMU 21-018(a)-99 
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~.e- iii 1/1 . CD Ii: oS IU Ii: E0 ~ a; 1/1 1/1 
1/1 a; C C . t/) :::J ::;~I/I N .2 C 0 0 ID a CD,c 0 

oCt: m :::J a::: :::J :::J 
DI:::J 0 0 · 0 -ot/) == ·c '" 8. E ·u '" E -o l!! 
.S! 8 > ~ I 0.. =1 ..... S 0 -is '" ·a ~~:g 0 

"'0 ~ < o ... E ·a !:!..... 2 c EO CD 0.. IU E 0 ~ u;g< "w o ... " " < ~ ..... . 0 !!l 
-0 -IUa: 

BH-1 Center of MDA V Fill, soil, Qbt 3, X· X - X X X X X X X X X X XSWMU 21-018(a) absorption beds Qbt 2, Qct 

BH-2, -3, and -4 3 locations within the building footprint Fill, soil, Qbt 3 X· X - X X X X - X X X X X XSWMU 21-18(b) DP laundry facility footprint 

BH-5 and-6 2 locations along drainline to Fill, soil, Qbt 3 X· X - X X X X - X X X X X XSWMU 21-018(b) DP laundry drainline absorption beds 

BH-7 through -15 Perimeter of MDA V fence Soil, fill, and X· X - X X X X - X X X X X X
MDA V perimeter Qbt 3 

I MDA V absorption bed 1 distribution line 2 locations between previous Fili/soil/Qbt 3 
X X X X X - X X X X X X- -excavation trench boreholes 

MDA V absorption bed 2 distribution line 3 locations between previous I Fill/soil/Qbt 3 
X X X X X - X X X X X X- -excavation trench boreholes 

MDA V absorption bed 3 distribution line 4 locations between previous Fill/soil/Qbt 3 
X X X X X - X X X X X X- -excavation trench boreholes 

SWMU 21-018(b) DP laundry blowdown sump 3 locations (beneath sump, middle of Fill/soil/Qbt 3 
X X X X X - X X X X X X- -and outlet line outlet line and discharge pOint of line) I 

SWMU 21-013(b) and AOC 21-013(g) debris 42 locations from 500-m2 grid, 2 Fill/soil 
X X X X X X - X X I X X X XI slope depths each (total = 84 samples) -

I
SWMU 21-023(c) septic tank outfall area To be determined based on the Fill/soil 

I - - - X - - - - -- - - - -(Pre-removal screening samples) results of walkover radiation survey 

SWMU 21-023(c) Septic tank outfall area To be determined based on the area Fill/soil 
X X X X X - X X X I X X X- -(Pre-removal screening samples) of soil removal 

~-~ -- - - '

Notes: 1. For all boreholes, continuous core sampling for curation to 40 ft, every 10ft subsequently. 
2. From each boring, a minimum of four samples for fixed lab analysis: one each of the highest field screen detect; maximum depth of a field screen detect; base depth of pits, 

tanks, shafts, pipes, or other structures; and total depth (TD) of borehole. 
3. Tuff sample for permeability tests just above Qbt21Qct contact in borings that pass into the Cerro Toledo interval. 
4. All boreholes will also supply a surface sample if warranted by walkover radiation survey. 
5. Shallow soil sampling will continue to depths greater than 2 ft if indicated by field screening or previous sampling. 

·VOCs for pore gas by method TQ-14. 

00 
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Figure 2.4-1. Conceptual site model for human receptors at SWMU 21-018(a)-99 
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Figure 2.6-1. Organic chemicals detected at SWMU 21-018(a)-99 
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TriIi~ 0.16 , AACOIOI (10-15ft)_Pluloni.um-239 0.41 AABfi,65 (35-40ft) . Plu10l1lUm-239 0.41 ...... AAB6611 (65-IOft) Plulonium-238 0.036 I stomI u~ "'08#Uranlum-235 026 dupl<ale ~~' Plulooium-239 0.014', Tritium' 228 Tritium..... ~ 0. 031 I 21-04510 ""';:','34 m 

AACOIOO (40-45ft) PI~.loolum-238 0.069 " Trifum " 0.026 M021-00-0026(11-12.5ft) AAB6612 (10-15ft) 0121-!lIHl227 (3.!>-4ft) 1JrarIum.235 162 
Tntium 0.094 T~tium \ 0.12 ,;' AAB6666 (40-45ft) dupl<aie Trilium 0.021 Alrericium-241 4.91 lJra'\......238 14'J ' 

Ura~um-235 023 .~, PluiOO'JI1I-239 .. 0.011 Plulol1lum-239 0.65 GrossAipha 452 MD2I-OO-OOO3 (I ft)' 

~ • 21-11160 Tri~Jm, 0029 ·"J~~~1 (zi.i~ft) 21-11112 cont.. GlOSS Bela 421 Alrericium-241 91 
, ,," MD2I-00-0030 (II-12ft) ,/ ..... TnUum ... ....... 20 MD2I-00-0006 (1ft) PIuionIllll-238 _ 1.05 Coban-60 021 

- • ~' Tl11Juml 415 / ~./'/..... , U~um-235 0099 21-11112 conI. Ameridum-241 -' 66 P''''.~239 207 Pluloolum-238 5.5 
21-01980 ~ ....... ' MD2I:00-0031 (285-29~ft) .: /~~~ .( / } ...... M02HIO-OO05 (5ft) CobaIt-60~ 0:,9 TI11JUm . 1.06 PIU1onium-239 1572 
AAB6982 (1Hl.5ft) _r J Tntium ~'I ' ~/ Alrenoum-241 5.6 Plu1orUn-238 0.77 U"""",2".>l I~~ Sl?",WT\-9C<-:-~~'(/ 1.<.1 
AI1lOIid<m-241 0057-~ "" ...(-<--" / ~-'--?'" Europium-152 0.54 PWor~3\' 2171 ~uranhRn-235 ' .49 Tnuum,~ 21.6 
PlumJ!1\-239 ~0:92 ' 21-01977 -.l.;?',.(/ J'j{ Plulonjum-238 0.. 53 / SIronCum-90 2.31 Ural1lum-238 30.5 ~",~34 I~ 
Tritium 0.051 AAOO919 (~5ft) "-J.....?'~.v~ ,<..... --- PlulOlWtr,·2.l!' ';;. ,51 TriUum.116 UrriJ11I-235 7.7 
Uranium-235 0.44 . Alren.dum-241 0018 ..... ,21-11159,;' ..... <Z\y~~'z.;~.?:: /Slrontium-90 f 1.51 Uranium-234 18 urarwum-/ 238 86 

\ PlutoniUm-239A 0 54 f/ MD21-OO-OO28 (II-12ft) ~-C~/~,?... ( Trlium 19.3 Uran'um-235 1.0 
Trilrum I 0031 I Tnlrum /,:.. 0 JO "- .. '''L / ,:,. <' .......... Uranium-234 9.8 Uran\nn-238 7.4 

21-023(c) Ural1lum-235 J038 / M02I-OO-OO29'(28-29ft) --<..;.:;::/ / " ..... Ura,;ul1\-235 0.91 21-02519 
.21-01978 -.: / Tntrumi~ ./ 044-"", 2111114 v,:Z" '- Urarwm-238 4.1 AAB667.3 (0-2.5ft) 

AAOO980 (~5 ft) " ...../ . ,:.'>' -< ./ - " .( , / Alrenaum·241 0.02 
Americ 24i 0061 il :11115~ v >-M02I-OO-OO10 (II-12ft) .:: PIu1ooium-239 0.51 

( .'Un>- . -00-00 2 2ft '/, / ,/ Tritium 0.60 __ 'J / TJifium 018 
~~':un>-239 ~·~I .' ~Jun>-I~ (11.0' 2:) /;..,:',M02I-OO;OOII(2!,-29ft) ~ 21-04505 Uraniul1\-235 04 

21-01979 ,> / .....7- Europium-152 042 -<-/ / Rulhel1lun>-I06/ 34 MDA-V 2104507 0121.96-0220 (1-1.5ft) AAB6677 (l0-12.5ft)
AAOO981 (~5ft) 1 ''/ )','T ' 15 --<__./Tn~um,<: ,/ ,,1.13-'" - .. 8 Ameridun>-241 0.57 
Amefidum-24i , 0041 (/ ·// ./.I"M~~~-OO13(285-295ft) '~rriJm-235?~~0. 10.,.SWMy2,1-018(a) 0~=l-15~)gg ~~;;;;;41,liO Plulonium·238 0.13 

1013~PlulOOlum-239 0.73 .......... / //~"Europium.'52, 0.62 UranOim-238 :,,/ 8./0 " ,/ / 1 Gr Alpha zOO GlOSS Bela 8.91 Plu1Ol1lum-239 29.94' ~ 
Tnbum 0.046 ...... " . --;:" ~ , oss . Tnuum 0.12 
Uranium-235 0.36 21-01906 , 4T,m}(~~;08 _~ ,;' "',-.t/ 1 ~::Ia238~i434 ~~238 100560 , ~:-~ 23\ 09 AAB6618 (125-15ft) 

', AAB90~ I(~.5ft) -- ",,/ ,0. '/ /- o:::---,;'...(j ~~'::::Zl9 32{,' --;-- ~1""u.,..23S 155 ,25 Thonum-221 0.19 ~aum-241 0.48 
f'<.1troJto-239 4611, / ;.: / 21-013(b) . Plulooum-238 0028' 21-01872~'l.:%(Z/)' ,, --------:::...' '" ThoriUI1\-22/ 0.38 ThcIlIm-221 0089 ~~~ Tnhum 0.52 ~~=~~238 ~'~ri

F~. . ' ~~:":,,239 ~:~ AAB8901 (~.5ft) ........ ( / ' • .(',;,;.) .....~ ________ Tritium 0.91 Tn1ium 1.42 6.3 fUlnium-239 25.50 
21-01903 " AAB9012(0.5-lft) PI~lol1lum-239 029 <.:: /" -"{,!/:21-O2580 Uranlum-234 4.54 0.21 Tritium 0.14 
AAB!I05I(O"lft) PluIorUn-238 ' 0031 Tn~um 0.19 ..( /u'" , / AAOO7l.9(5-15ft) Uramum-235 0.20 5.18 Uranium-235 0.42 

.~. . ....... AAB6902(05-lft) y'" .. . Urallium-238 2.5 AAB6679 (I!>-20ft) 


Structure 

Former structure 

~'::;y~ Absorption bed 

I I MOA V boundary 

SWMU 21-018(a)-99 boundary 

SWMU/AOC boundary 

Paved road 

Fence 

Oirtroad 

Waste distribution line 

10-ft contour interval 

2-ft contour interval 

• Sampling location 

.... Borehole 

21-01234 Location 10 

AAA00010r Sample 10 
0121-96-0/23 

Plutonium-239 Radionuclide greater 
than background value 

Pkllonlurn-23 Radionuclide greater 
. ..... Cesium 0.18 Plu_ 239 1.92 PIu" ~ -239 0068 " ' AlrenouI1\-241 0.32 • 21 n2523 .' ' 

Tritium ." "- 0.042 """',. . / Plu\!riJl1l-238 0.032 ." Plulonium·239 0.35 
- ,~ . -. ~~ .......... ~ Plu1OrIul1\-2J9 583 AAB6148 (10-75ft) Tritium 0.37 

21-01904 . . Tril!tll1l 0:099 Plulonium-238 0.07 Uranium-235 0.31 
, . SIronUum-90 2.0 AAB6680 (20-25 ft) 

, ,~=~J~33~)13 .21-01905 .21-01873 Tritium 0.79 Ce~um- l 34 02 
Tritium . " 0'036 AAB9066 (~.5 ft) AAB8906 (0-0.5 ft) AABl043 (1D-15 ft) Plutonium·239 0.19 

AAB9826 0-033 ft ' Plulonium-238 0.026 Americium-241 304 dupl<ale " TJilium 0.38 
PlUloniuJ239 II) \ Plulonium-239 1.53 Plutonium-238 0.19 AAOO691 (0-25 ft) ..... SIron~um-90" 2 0 Uranium-235 0.44 
Tntium \ 060 Tntium 0.19 Flulonium-239 21.1 Alrenaum-241 0014 '- Tnbum 031 AAB6681 (25-JOft)

" ~ TritiUm. 024 Plulonium-239 .0.059 AABI063 (IIO-175ft»..... Plu.IOI1Ium.239 0.061 
~42ft 21-01877 AAB6901 (0.5-1 ft) --- ~ Trilium 0.25 Tnbum 0." ....... TnDum 014 

d'9 ~AAB8926 (O:O5 ~ , Alreriaum-241 0.69 AOC 21-013(9) AAB6692 (2.5-5ft) . _ AABfi,62 (30-35ft). .~AABIOl8 (245-250ft)
0'" Plu100lUm-239 021 ' Cesium-131 0.61 Plulonium-239 0.30'. P1.utooum-239 , 0.032 PiulOOlum·239 0.055 
. TnUum \ 0053 , Plutooul1\-238 0.011 Tntium 0.86 Tn~um 9.13 Tnlrum, 0.20 

AABB928 Hll5ft Plu1OOlum-239 10.7 AAOO695 (l0-12.5ft) AAC0555 (225.2-227.5ft) AAB6683 (35-40ft)
• PkilOO1uJ2390bosz Tritium 018 Alreridum-241.. 0072 Plulooum-238 023 \ " Plu1OOlUm·239 ,003 

AAB6921 (~.5 ft) • • AAB8908 (1-1.5 ft) . Plulonium-238 0015 Plulooum-2394016 "" Tntium 025 
Plulo,;um-239 011 21-01062· , 21-01874 .... Cesium-131 041 Plulonium-239 291 -....... Tntium • 614 UraNum-235 04 

AAB8922 (05-1 ft) ' AAA0233 (~08ft) ,,",, AAB6911 (~5ft) Piuloruum-238 0028 ---AAB6I11 (\-15ft) 21 ~Tri!lum '..... 42.45 Uranium-235 033 ~AAS6684 (40-45ft) 
Pluionium-2J9 0.051 Ameridum-241 0.033 .' ~Alrenaum-241 0.81 Plulon!Um-239 .... 424 Plu1001u11\-239_ 099 -02521 con!. uranium-235. '027 '" • • PlulOOilJm-239 015 

Plulooul1\-239 0.34 . PluIONUm-238 ",, 0.095 Stroolium-90 ___ 0.19........ TnUum 0.20 AAOO120 (40-45ft) AAB66'£ (125-15ft) · • Tnlium ::---.... 027 ' 

\ AAA0234 (~.5ft) '" ,' . PluloNum-239 9.12 --........ TnliJm 0.03.' - AAOO114 (12.5-15 ft) PI.u100um-239 , 0.017 21-02517 21-02517 con~ Alreridum-24 I 051""-, 21-0. 2520 con!. • Ura~un>-235 0.64 


PlulortUl1l-239 0.11 '" '.... .... AAB8912 (O.5-lft) _______ Alreridum.241 .. 0.73 Tn~um- 0.40 AAAI561 (0-25ft) ---- ' Plulonium-238 ' 0.085 . AAB6102 (40-45ft) AABfi,65 (4~ft) '~ AAAI518 (40-45ft)
. . ' Alrencium-241 ' 1.05 PMonium-238 0.066 - AAB6721 (45-5Oft) " . ' . / -- PluloniUl1l-239 16.11 ~ Tribum 13.93 PIUlOOIum-239 0.04 

. 21-0188h . Cesium-137 0.17 Pluloniun>-239 13.41 Piutoolum-239 _ 0.61 PMooum-239 0.18 ~ Piu10l1lum-238 0.016 Tritium ./ ' 54.51 ' ~ AAOO103 (4~ft) '\ Tritium. , 021 
21-01879 ' AAB8946 (~.5ft) PlUlorium-238 0.11 ...... . Trilium _ .10.23 _ Tnuum - 048 0~::",.,;:m ~.~~ J..~;;('(4~ft')·~ Uranium-235 " 0.51 "- .. Plulonium-239 , 0.017 UraniuI1\-235 "-. 0.38 

· , PI[/lol1lum-239 0.38 PIUlonium-2J9 13.7 ........ AAB6115 (l5-20 ft) · AAB6722 (SD-SSft) -- :...- .. AAB6691 (1!>-20ft) . ' ", TriUum 18.065 \ AAB6686 (50-55ft)

=J';f942~41 ~:;I ('0 5-{) Jg)35"""AAB8913 (1-1.33 ft) 21-01883 __........ Plu1ooium-23L 0015 _ ~naum-i~ - ~~2 'fn'Ju;:a (25-5 ftb060 0~:~~m-2J5" ~:~ Alrericium-241C.0.025 - AAB6104 (50-55 ft) " Pluloniun>-239 0.028


uOOIUTritium O.06I~Cesi 3' . 8 Ce~um-131 0.23 _ AAB8956(~.5ft) ",",-- Plu1oniilm-239 226 PI· . m-2 . :"""- Uranium-235 -018 - AAAI580(SD-55ft) ~Cesium-l34 \ 0.17 ' · Pluloruum-239 026 Tnbum. 0.26
um-I I 0, I Plulon.um-238 0.034 Plul0lVlJ1l-239 0.051 Tntium'-_' 0.26_ utoo~m- 39_ 418 '. Plulonium-238 0.007 " StronIium-90 \ 0.33 AAB6687 (5)--60ft) 

Plulonlum-239 0.11 Plulonium-239 3.36 TriUum - 0.056 AAB6716 (2O--25ft) SiIontiLWn-90 0.51 ~1569 (5-1.5ftb031 ST'!r'IMn-~· O.5 PluIon.'um-239 1.06 Tritium , -' 19.21 '" Tritium 0.26 
Silonbum-90 0.39 Tritium _ 0.028 AAB6951 (O.5-lft) - Plutonium·238 0.0003 Tnllum 0.41 _ um . r,um 2.18 Tritium 28.91 AAB6105 (5)--60ft) .' . . Uranium-235 0.4 

21-01868 TnUum 0028 AAB982? (~.5ft)~ Plu_ 239 0.012 PIU. tOOIU11\-239 - 0.14- AAB6723 (5)--60ft) AAA7510 (7.5-IOft) I AAAI581 (5)--60ft) ! AAB6698 (20-25ft) ~PlU1OO.;"m-238 " O .OO68 ..'.. AAB6666 (60-65ft). 
AAA1534 (~25ft) Alrenaul1\-24I 0.78 - Slroni um-90 0.080 Tnilum 0.28 PtUlonlum-239 0.23 ~r;;, ( IO-t25°ft~ 0 J::~5 (55--60ft')·95 Alrenaum-24t 0.008 Plulon:um-239 , O.54 ,· Tnium ' 0.34 

Plulooum-239 " 1.68 SWM U Plulorium-238 0.018 AAB6717 (25-30 ft) TnUum 0.48 Triti'm . 0 13 ""'" du"" I Plulonium-239 0.1 0 Triuum " 9.83 ' , AAOO141 (60-65 n) . 
0035 P1utoniul1\-239 9.98 Plulonium-239_ 0.085 _ AAB6124 (60-65ftl _ u . ~<ae Tri tium 11.31 AAB6106 (60-65 ft) , dtl(Jleale X \ 

AAA1535 (025-{)5ft) --........ 21-018(a)-99 21-01069 Tntium - 0.50 PlUlOOlum-239 0.19 ~~~2 (125-150~4 ~~lOOlum-238 ~ .~5 AAOO699 (2!>-30ft) Plulooum-238 0.21 . Ce~Um-l ~~,:-", 0.24 

Pluloolum-238 Ogg • AAA0236 (~.08ft) AAOO118 (J{)..35 ft) TnVilm 0.34 AAAI513 (15-17 5ft) tJ1.n~2(60-65ft) · Alre ridum-24 I 0.008 PI'Jtooum-239 0.41 PIu1onium·239 0.13 , 

PlUlOOIul1\-239 2046 • 21-01896 • Americium-241 0.021 PI~.lonium·239 0.31 AAB6149 (60-65ft) I" ..: _ ". Plulooru!1\-239 ·, 0.19 Slrontium-90 0.41 TrilJum \, 0.31 


AAA1536 (O!>-Ift) ~21 01063 AAB9021 (~.5ft) Plulonlum-239 ,,0.27 TnUum 1.025 TPI~.lolllUm-239 0.34 ~ri~i':UfT'~39 ~~3 ~r~63 (65-IOft')·77f\ Tritium 11.78 " Tntium \ 2.068\ uranlun>-235 ' 0 .45 ~ 

03AlrellClum-24 I 018 - Plulonlum-238 O.OSS AANJ231 (~.5n) AAB6119 (3!>-40ft) nt_m . 0 '.. AAOO700 (J{)..35ft) --- AAB6707 (65-IOft) AAB6689 (65-IOft) . 

PluI00IUm·238 0013 AANJ235 (~oa ft) Plulonium·239 4.73 Plulonlum-239 '- 0.12 ~PIU.loo"m.239 0.25 AAOO725 (55-lOft) ~~4 (20-25 ft6 88 ~r~84 (10-15 ft') ·;9 Tritium 16.93 Plulonium-238 0.012 CesI."'!'.I34 0.19 ' 
Plu100Ium-239 2804 Americium-241 _ 005 Tnuum 0.15 / Tnm 0.85 PluIOOIum-239 0.21 __ AAAI515 (2!>-30ft)' TT 136 AAB6101 (35-40ft) PIU.Ior!iUn>-239 0.41 , PluI00Ium·239 , 0.009 
StrOOlun-90 ,052 P1ulolllum-239 094 ____ AAB9022 (05-1 ft) Slroolium-90 -- 0.93 n 33 nlum . Ce~um-l34 0.23 SIronIillm-90 2.82 " Tri~u", '- 0.45 

0031 -....: CeslUm·131 0.38 21-02573 -------.J.:~6 ( 10-15ft~.31 tJ1.r;;6 (30-35ft]' ~7~;?i.,OO°fti8 Tri tium 15.18 TiUium 1.44 AAB6690 (70-75ft) , 
'- Pluloolum-238 0.011 AABI291 (025-{).5 ftl Plulonium-239 0.14 Tritium 1.52 Tntium / 1.75 I~ AAB6708 (10-15 ft) PIuIonium·239 0.01 

PlutOOlum·239 0.68 ~Pluloo1Jm-239 0.093 8 1 T ti 024 AAA1577 (35-40ft) AAA1594 (120-125ff) PlU.. lum-238 0.041 Trlibn' 0.33 ,Ion. 

Strontium-90 024 ......... AABI292 (O.5-lft) ;! n um . Tritium 1.95 Tnlium 2.04 §
0 

P1ulooum-239 _ 020 Ura""",235 . 0.44 ' 
TnUum ""-- 0.033 ___ Plukn'Jm·239 0.41. § / 13 TnUu!TI 1.23 

Figure 2_6-2_ Radionuclides detected greater than background at SWMU 21-018(a)-99 
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-''--- AAB6658 (75--10 ft) AAB6667 (45-60 ft) 

"01972 Calcium 2490 0 Chromium 97 
 ~. ~ Structure 


~-:._ _ __ Lead 1785 -........ Lead 332 '-... Lead -- 24 0 
1 


': : '~~""AAB6659(10-125ft) AAB6668 (50-55ft) Dp/:'l ~ercury 062'--------~- 21·04509 


21 • ~ Copper .60.......... Copper 2660 \ MD21-00-0001 (3 ft) 


1-----1 
~;J//~Chromlum 73 Copper'2670 'TOo>O' Zllver ........... J6 ------., 0121-96-0224 (:>--35It) 1 ____ - Former structure 


I ', '!J ',Copper I 251 0 Lead 32 1 inC "nllman s.l 0 
~ '~_ I ... - l ead "'" 429 AAB6669 (55--60~ MD21-00-0002 (5 ft) Banum Y 551 0ft ,- j1774800 
 - i ~ ~ _ AAB6660 (125--15 ft) Copper 880 Acnnmony 6 8 Bel)1llum 29 
 Absorption bed
1__ ._,-_ 

--~ 
--------....... ,_ ~ ~ _ Lead -151 ~ Lead 141 admlum 9.5 C . 


_ ' , I -~~~~_ AAB6661 (15--20ft)~AAB6746 (55--60ft) ghromlum ~O C~~~~un;" 1\~6 

'21-018(b) - ~ Copper 916 ... duplicate .... Lopper .0 ( Cobalt 16'1 
 MDA V boundary 

I , Lead, 129 Copper ~1050 ead 82.0 Co r 388:0 
C~----	 ry 8 1 


___________ ----.t 	 " • ",_ AAB6662 (20-25ft, Lead - '1 4.7 MNerekul 18'0 loW '52.0 SWMU 21-018(a)-99 boundary 


________ . \. " -"7..5.: "- . ~......... ,; /) , 21·01973, ~AAB6665 (35--40ft) - _ Silver r-------. ~:J'Y ~ ~
,, _ '--. ____ _~ ___ ~ , -Copper 102 AAB6670 160-65 ft _ IC e . 
Copper' 1080 ) 21.0~ '\.. ,_ '-.... V '-' , ___ r I AAB6975 (0-0.5ft) Copper :"'138.0 Lead 15:9 - -_ ~ ZinC 210.0 '-------J S:lver' SWMU/AOC boundary

;>7 ~';> ';>7 ~ .'---.., ,;' ' ... ~ead ,23.8 Lead 19.1 :-... AAB6671 (65--70 ft) I \.----- MD21-00-0003 (7 ft) Zinc 8~~

'> <0 .... 7';>0 ""0 ____ \ " AACB6666 (40-45 ft) ~ Copper 15.1 ~~~o~y ___ 6J/ 0121·96-0225 (~5 ft) 


110 "--~ \ ,: opper 138.0 AAB6672 (70-75ft) 1m. Anllmony ell 
 Paved road 

_;> ---.. 21.01337 ,;' Lead 252 Copper ~ 15.2 ~::~ 1~~ Banum 511.0 


0 ~ "-........ AAA0624 (O-O~ " SWMU 21-018(a) 21·11113 ," ZinC 950 Cadmium 12.1 
 Fence70 ___ ' ~ CadmIum 099 '\.. 21.01977' //./ -" MD21-00-0007 (II-125ft) Chromium 1510 

, " Chromlum-502 • ," 21·11158 _ ..... Selenlum ..... 0 45 Cobalt 117
~ ~ ' ,,- Lead 519 \ " MD21-00-0025 (11-125ft) ,,(,'/,,_MD21-00-000B(II-125ft) 21111-2 Copper 6420 
 Dirt road 

? ~ "- litIlIum 5 2 ' Antimony < 0 76 ~ /- ';.-< duplicate " 	 • 1 ~ Lead 389 0 

0.90 ~~s~onuum 169 p 21.01665 MD21-00-0027 (28-29ft) -_ /Chromlum 140 	 MD21'()o-OOO4(3ft)~ """'U'l' 1390 


"" -............. _ _ ~ ~ ~ ~ ~" AAA4093 (0-5 It) Antimony 059 _ - ~ ;;~< Nickel r-' '84 Antimony 092 Nickel 935 
 Waste distribution line 
_______ ~ ~ ~ ~ _ 	 LliI1lum f/J 36 --.(,' -.5" j / - ~'L . /' Copper 370 Silver 400

S~onnunl 1f 144 r..... 21.11160 ,;' .... ~ - ~~ / fit--- -~ ~<..... -... Mercury 024 Zinc 699 0
~, 	 ~ -/'-/~~1O-ii-.~ (6~7ft)/ 21.01339. 	 \ 21-023(c) AAA4094 (5--9ft) // /'-MD21-00-0030(11-12ft) -... 21·02519 !Sllver 71) 01 21-96-0226 10-ft contour interval 

AAA0628 (0-025 ft) \ • Chromium 13 3 / ,../ Nickel 120 ' ...(~1.1 .." ~P AAB6673 (0-2 5 ft) Zinc 85 0 I) Anlilnol\~ u.e 

Cadmium, 13 • Selenium 041 1/..;:.::: ,,~~-~<)..... UranIum 40 MD21'()o-OOO5(5ft) A,..me 109 

Chromium 1580 " 21.01340 \ 21.01978 11 21.04505 AAB6677 (10-125() Cadmium 094] Cadmium 501
S~onnum £:: /21·02522," /"2~- ~/'V~//--~/_.....,..... 2-ft contour interval170 1
CoPpe~185 	 -<,AACOO89 (~25ft) }:~101l~21.11114-( /;~;: /,AAA0629 (0-05ft) • • AAA4095 (to-15ft) - 0121-96-0220 (7-75ft) CalCium 27500 Copper Chromium 1280
?O'o~ Lead 974 >Cadmium 12 \ 2141979 Chromium 112 Uranium ,. ;197/?-)- 21.11115 .....,;,:. . /"\ /:1 (Lead 476 ............... copper 314 Lead I 290 Cobalt 131 


Sampling location
S~nuum 256 Lead '-363 AAB6S81 (O-O .5 ft) ( S~nnum 049 Cadmium ..... ,15 /~ ~../ ) ..... 21.04 ~" ..... 21·04506 Inc 58 Uranium 56 ~ Zinc ..---690 Laad 1090.0 

........ LliI1lum 75 Chromium 481 Selenium 053 AACOO90 (25--5 ft) /~../ / '> " -... --.( ~ Z 9 Lead 783 Mercury 075 Cappo< 1311000 
 • 

~ 	 Lithium ' 85 \~ad 231~AAA4096 (15--20ft), Uranium 259~ // //~~~/ 0121-~2~8~ ...../0121-96-0221 (7-75ft) ZinC 643 MD21-00-0006(7 ft) Mercury 132
S~ontlum 249 "'- LithIum 15, ')--. AACOO91 (5--75ft) .... ~ ./-/~ Mercury ?i.-085 Mercu" f 035 \ AA86678 (12,,5--15ft) MerCUj-075 NicI<el 2400 
 .& Borehole 

1774600 '\, I Selenium 049 / ,Uranium 302 -... -./J /0121 96-022 M.n~ 57 Siwer 139 0
S~o"Uum 064 / /AACOO95 (15--20ft) ..... / Mer~n.i'-'-; ~115~ ..... 21.04507 Lead 

--../ 
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748-.......,....,. Zinc 49700
/,/ Uranium -., 27 ..... 'Z :,;' / /. 012196-0W (7 75ft) Uranium 46 
 Location 10 

..... ( AACOO97 (25--30 ft) _ InC~~ ~2 2 ~ /. Mer~ 014 21·02523 AAB6679 (15--20 ft) 
 21-01234 


, ..... -(.Alumlnum 80600/'~-::x:--21.02521 " --/ ,/// 1 ry AAB7063 (170-175ft) Copper 12500 

Banum 1090;" ~./-..._ AAB6709 (0-25 ft) "-./y/ ,,\) Chromium 23 I Lead 2070 
 AAA00010r Sample 10 
~ 0121-96-0123Calcium/.....42900 -7 , 203 _ ..... I ,\" AAC0555 (2252-2275ft) / Nickel 90
/--~/ Uranium 

• 72 Chromium -'123 /- -AAB6711 (5--75 ft) /' Iron 4530 0 -- Uranium 38
21 018 
 Inorganic chemical greaterAAB8902 (05--1 ft) Copper __, 9 5 '" Uranium h 221 21·02580 " / Mercury 0 24 ZinC 1470 
 Arsenic 
"-Uranium 1 96 Iron 189000 -::--....- -<_ AAB6714 (125--15 ft) _ AAB6729 (5--75 ft) - Uranium 6.2 ~AA86660 (20-25 ff) 
 than background value 

'--- MagneSium 37000 '-............' _Lead ,/ 11 5 ____ / Uranium 22 Zinc 44.4 Coppe' 211211.0 

"-- '---, Nickel 13 3 ~ Uranium / 295 ?, J /' '1 AAB7078 (245--250 ft) Lead 3210 
~ "" AAB6715 (15--20 It) / /' / /1 21.02517 Calcium 9360.0 Nidlel 35.6 
 Inorganic chemical greaterAr5€mc'--- "-- ~ Chromium, 20 9 / / /1 AAA7567 (0-25 ft) Chromium 159 Uranium 3.9 


'- '--- '----. Uranlum -.....:: 2 86 -<...( / 1 Iron 4830 0 Zinc "-. 181.0 
 than SSL 


21.01904 ~'~ '\.. \ AAB67 16 (20-25ft) .... - ~ b~~,u i~~ ' Uranum 114 AAB6661 (25--30ft)
Chromium 230 m Copper" 2380.0 ' 

~ ~21'01905~ 21·01873 -- AAB67 17 (25--30ft) AAA7568 (25--5ft) Lead 2990 '\ Results are in mg/kg 
- , AAB9066 (0-05 ft) AAB8906 (O-{) 5 ft) /........ Uranium 269 A!Hnlc l2 1 Nickel 17:6' • '\. 


"-..., Lead, \ 365 Uranium '- 228 AAB67 18 (30-35 It) lead 97 4 Uranium 19
-..........t Uranium 507" AAB8907 (05--1 ft) Uranium 249 U"nl"111 I ll-D Zinc 144.0 
~ '~ Zinc ~ Uranium 186 ........ AAB67 19 (35--40ft) AAA7569 , (5-75ft) 21.02520 AAB6682 (30-35ft)
55
~ ~ AAB8906 (1 0-15ft) Uranium 107 A",!n lo l la Copper 1990

'- Uranium 246 AAB6720 (40-45 ft) -7 Cal CIum 37700 AAB6691 (0-25 ft) Lead 79'6 


21. 1875 ~ ' 21.01877 \ 	 U 326 150 Lead I / 391 Copper - 483 Uranium 40
O\ AAB8916 (0-0.42ft) "--..... AAB8926 (O-O~ft) \~~ AAB~;~~m(45--50ft) - , AAA7570 (75--10ft) Mercury 03 AAB6683 (35--40ft)
Uranium 261 " ' CaIC1um 2350 0 Silver 128 C --- 

~ • ,- ' Uranium 194 " Lead 124 --- Lead' 375 /"""' Uranium 45 OPP::'-- 305.0 

, _ . .~'21'01881. 21.01874 AAB6722 (SO-55ft) Uranium-384~ Zinc 823 Lead 76.9 
~ ..... 21.01876 AAB8946 (0-05ft) AAB8911 (0-05 ft l '--~~~~~~ (~) AAA7571 (to-125ft) AAB6692 (2 5--5ft) ----~:;: (4J~ft) ----~ 


AAB8921 (0-{).5 ft) Uranium , 35 '- Lead 259 • Lead 28 1 -------- Uranium ~ 4 
1 


Uranium 1.98 AAB8947 (05--0 83ft) AAB9825 (0--0 5 It) """"""" ~~~~~~ (sJ5~ AAA7572 (125--15ft) AAB6695 (10-125ft) /' f~:"r 

AAB8922 (0.5--1ft) Uranium 36 duplicate ~ ) Lead ______ 28 4 Uranium 45 ----- 

. Uranium 1.94 \ '--- Uranium 21 Uranlum ----.:..64 .......... Uranium 321 ...--- AAB6696 (125--15ft) ~~~~ (45--~\)

1774,,00 ~ 	 21.01866~ \ ~'AAB8912 (05--1 ft) AOe 21 013() AAA7573 (15--175ft) Uranium 58 /' Copper 4740 


AAA7528 (0-025 ft) "-... 21 01867 Uranium 23 , : 9 Lead --- 211 AAB6697 (1';;:-20 ft) Lead 806 ----' 

Mercury 0,3 .' .... Uranium 6 37 ____ Uranium 42 Uranium 4 0 


AAA7529 (0.25--0.5 ft) ........ 21 01878 21 0 "-- ............... AAA7574 (20-25 ft) AAB6698 (20-25 ft) -----------AAB6666 (50-55 ft) 

Mercury 0.18 • • • • 1879, ~ • Lead ___ 194 Uranlum-39 


AAA7530 (0.5--1 ft) " AAB8932 (0-0,33ft) AAB8936 (0-0.42ft) SWMU~21-018(a)-99 .t1B~~!8~-{)5ft) Uranium 631 ..--------AAB6699(25--30ft)............... f~:"~2~~~~' 

Mercury 0,35 ' \ Uranium, 3.36 Uranium 5.95"", .. Uranium - 2 0 AAA7575 (~5--30 ft) Uranium - 3 8 Uranium 41 

AAA7548 (0.25--0.5 ft) . '" 21 025 Lead - 18.4 ~ AAB6700 (30-35 ft) ../ AAB6667 (55--60 ft) 

Mercury 0.24 , • 72 Urornlum 6(j 1 ~ Chromium - 7 8 --- C 


AAB7287 (0-025 It) , AAA7576 (30-35 ft) _____ Uranium 37 L:l'';/ ~~~ ~ 

Lead -.225 ~ Lead 144 _____ AAB6701(35--40ft) Uranium 39 


"\ \ 
o ~ 100 


Mercury 0.16 AAA7577 (35--40ft) Uranium 40 AAB6688 (60-65ft) 

Uranium 2.23 Lead 182 AAB6702(40-45ft) 
 I ) ) ) ) I I )) I 


-.\ 21.01868 , . Zinc 54.6 	 AAA7578 (40-45ft) Uranium 38 V f~:"r 2~3~ 
 FEET ~ '-	 AAB6703(4S-50ft)AAA7534 (0-0.25ft) ~ AAB7288(025--0.5ft~ 21.01896 	 Lead -- 116 __ Uranium /39 1. 
' '\, % Mercu 012 t- ....... Lead 24.2 I ~ AAA7579 (45-60 ft) Uranium 2.95 AAB 


AAA7sl1 (0 2S-:O 5 ft) 0 ', Mercury 0.16 • "ljB9021 (0-0.5 ft) Lead 12.2 AAB6704 (SO-55 ft) dUPIi~~ ' (60-6.5 ft) 
 Coordinates are NMSP NAD 83 

CalC1um 6270.0 <:i>..... ~ Uranium 3.63 AA~~~~ '(0 ~1~1) AAA7~.1 (55--60 ft) Uranium 2.46 Copper 2470 

Mereu 016 -" ZinC 53.? . . Chromium 8.4 AAB8705 (55--60 ft) - ...-- ~ AAA7531 (05--1 ft) ~o.., AAB7289 (0.5--1.0ft) . Uranium 2.03 ___________ 	 AAB6745 (55--60ft) Uranium 119 ~~~689 (6~io\)
Mercury 0.14 Lead :-:-......22.6 duplicate AAB6706 (6O--<i5 ft) Copper 510 \ 

Uranium 1 93 Mercury 0.43 Zinc 71.0 /"" Uranium 2.56 L ad / 425 \ \ " 

. 	 Silver 14.4 _, ,,_ AAA7582 (60-65 ft) ------ AAB6707 (65--70 ft) U~nium' 4'2 \ .\ \ 
Uranium 5.72 '--., _____________ Lead - 12 1 Uranium 494' ..'- /" 8 __ , 	 0 AAA7589 (95--1'00ft) AAB6708(70-75ft) ~B669,o (7~i53ft) '\. ---\ 


" If ~I , __ ~I Chromium 19.5 Uranium 119 . L:f" 33'5 8 1 " Source: GISLab maps 200477.1019102 and 201120. 4120104 

, 21.02573 ~ AAA7594 (120-125ft) / Uranium 40 ~ .-> Rev. by A. Kron 5/4/04


• ~ CalCium 3220.0 	 / ~1 °Cb Rev. lor F2.6-3. MDA V IWP, 062904. cf 

Figure 2.6-3. Inorganic chemicals detected greater than background at SWMU 21-018(a)-99 
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Generalized stratigraphy under SWMU 21-018(a)-99 
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o Bandelier Tuff 

o Puye Formation 

_ Cerros del Rio Basalts 

Iv \' '.J Santa Fe Group 

D Tschicoma Formation 

Source: LANL 1998, 59599; 
F3.2-2, MDA V IWP, 060204 . plm 

Figure 3.2-2. Schematic of the hydrogeologic conceptual model for the Pajarito Plateau 
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Figure 3.2-3. Locations of wells relative to SWMU 21-018(a)-99 

October 2004 36 ER2004·0278 



---

MDA V Investigation Work Plan 

21·11018 21·11025 . / 
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Figure 4.2-1. Proposed and previous sample locations at SWMUs 21-018(a) and 21-018(b) 
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MDA V Investigation Work Plan 
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Figure 4.2-2. SWMU 21-018(a)-99 perched groundwater flow chart 

October 2004 38 ER2004-0278 



MDA V Investigation Work Plan 

MOAB 

/ 

I 
I 

I 
II . 

'
I 

... ~ , 

c::::::J 	 MDA V boundary 

SWMU 21-018(a}-99 boundary 

SWMU/AOC boundary 

f2'?7J.J Absorption bed 

[~~~~J Former structure 

• 	 Waste distribution line 

• 	 Proposed sample location 

• 	 Previous sample location 

Unpaved road 

Fence 

SWMU 21-018(a)-gg 10-ft contour interval 

~ 2-ft contour interval 

~~-------'---.-----r------.--' 
o 	 25 
t I I I 	 I I I I I I 

FEET 

Coordinates are NMSP NAD 83 

Source, A. Kron (G1Slab mapLRev. for F4 2-2. MDA V IWP, 062804 , d 

Figure 4.2-3. Proposed and previous outfall sample locations at SWMU 21-023(c) 
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Figure 4.2-4. 	 Proposed and previous slope sample locations at SWMU 21-013(b) and 
AOe 21-013(g) 
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200 ft 

Port 3 
75ft 

::. : 

Filter material 

Formation 

Port 9 ::e : 
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Drawing is not to scale. 
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F5.4 ·1 , MDA V IWP, 060204, ptm 

Figure 5.4-1. General diagram for construction of a vapor monitoring borehole 
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