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EXECUTIVE SUMMARY 

This Phase III investigation report presents the initial results from the 2009 to 2010 environmental 
investigation of Consolidated Unit 21-016(a)-99, also known as Material Disposal Area (MDA) T, within 
Technical Area 21 at Los Alamos National Laboratory. This investigation is being conducted to further 
evaluate potential subsurface vapor contamination beneath MDA T in accordance with the specific 
requirements outlined in the Phase III investigation work plan and associated New Mexico Environment 
Department approval correspondence. Estimated completion of all Phase III investigation activities is 
December 2010. 

Specific objectives of the 2009–2010 investigation are to (1) establish the nature and extent of volatile 
organic compound (VOC) and tritium vapors beneath MDA T; (2) ascertain the source(s) for vapor-phase 
contamination; (3) project vapor-phase behavior beneath MDA T over time; and (4) confirm the nature 
and extent of specific inorganic, organic, and radioactive chemicals of potential concern (COPCs) in the 
MDA T subsurface identified by previous investigations. 

The following 2009 investigation activities have been completed to date: 

 drilling and sampling solid media in borehole (BH) 21-25262 to a total depth of ~695 ft below 
ground surface (bgs); 

 installing a 9-port permanent vapor-monitoring system in BH 21-25262; 

 monthly sampling of MDA T vapor-monitoring well 21-25262 for two rounds, June and July 2009; 
and 

 sampling of MDA T vapor-monitoring wells 21-603058, 21-603059, and 21-25264 for an 
additional four rounds (February 2009, April 2009, June 2009, and July 2009). 

The 2009 solid media analytical results confirm that nature and extent are defined for fluoride, sulfate, 
nitrate, perchlorate, acetone, and tritium, as determined by previous investigations. 

The 2009 pore-gas analytical results also confirm the results of previous investigations: overall, MDA T 
subsurface vapor contains low concentrations of VOCs and low activities of tritium. Carbon tetrachloride, 
chloroform, methylene chloride, perchloroetylene, and trichloroethene are the only VOCs consistently 
observed at concentrations above their detection limits throughout the sampling period. Concentrations of 
these five COPCs clearly decrease with depth in vapor-monitoring well 21-25262, indicating the vertical 
extent of VOCs is defined for that well. Tritium data from vapor-monitoring well 21-25262 indicate the nature 
and extent of tritium are also defined for that well. 

The maximum extent of vertical and lateral pore-gas contamination at MDA T, as well as precise 
contamination source(s), is not conclusively identified from the 2009 results. However, observed 
similarities between MDA T vapor-monitoring wells 21-25262 and 21-603059 suggest that vapor-
monitoring well 21-25262 may prove to be a good indicator of VOC trends for vapor-monitoring well 
21-603059 at depth.  

The future addition of vapor-monitoring well 21-607955 along the North Perimeter Road, as well as 
continued monitoring of all current MDA T vapor-monitoring wells, will provide additional lateral extent 
information and will corroborate vertical extent and current hypotheses regarding potential contamination 
sources and time-dependent trends.  
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1.0 INTRODUCTION 

This Phase III investigation report presents the initial results from the 2009 to 2010 environmental 
investigation of Consolidated Unit 21-016(a)-99, also known as Material Disposal Area (MDA) T, within 
Technical Area 21 (TA-21) at Los Alamos National Laboratory (LANL or the Laboratory). This 
investigation is being conducted in accordance with the specific requirements defined in the Phase III 
investigation work plan and the associated New Mexico Environment Department (NMED) approval 
correspondence (LANL 2009, 105645; NMED 2009, 105691; NMED 2009, 106455), per 
recommendations of both the Laboratory and NMED to further evaluate potential subsurface vapor 
contamination beneath MDA T. 

As a result of its operational history, MDA T contains both radioactive and hazardous components. The 
site includes 4 absorption beds that received treated radioactive liquid waste, 64 buried shafts used for 
the disposal of cement-treated radioactive mixtures, and the Retrievable Waste Storage Area (RWSA) 
used for the storage of cement-treated radioactive mixtures. The site also included two former industrial 
wastewater treatment plants (buildings 21-035 and 21-257) and associated subsurface piping and 
structures. Building 21-035 was demolished in 1967; building 21-257 remains on-site and still contains 
radioactive and hazardous constituents. Information on radioactive materials and radionuclides, including 
the results of sampling and analysis of radioactive constituents, is voluntarily provided to NMED in 
accordance with U.S. Department of Energy (DOE) policy. 

Specific objectives of the Phase III investigation are to (1) establish the nature and extent of volatile 
organic compound (VOC) and tritium vapors beneath MDA T; (2) ascertain the source(s) for vapor-phase 
contamination; (3) project vapor-phase behavior beneath MDA T over time; and (4) confirm the nature 
and extent of specific inorganic, organic, and radioactive chemicals of potential concern (COPCs) in the 
MDA T subsurface identified by previous investigations. To fulfill these objectives, the Laboratory 
recommended the installation of three additional deeper pore-gas monitoring wells at MDA T (two at 
~690 ft below ground surface [bgs] and one at ~950 ft bgs). Solid media samples collected from these 
wells as well as pore-gas samples will augment data collected from MDA T permanent vapor-monitoring 
wells 21-603058, 21-603059, and 21-25264 installed at depths of up to 380 ft bgs (LANL 2009, 105645).  

Per agreement with NMED, this report does not contain results for all activities yet to be completed under 
the Phase III investigation objectives (LANL 2009, 106762; NMED 2009, 106833). To date, only one of 
the three new vapor-monitoring wells has been completed and sampled: borehole (BH) 21-25262, 
originally drilled as an exploratory characterization boring in 2005, was deepened to ~695 ft bgs in 
April 2009. Additional core samples were collected and a permanent vapor-monitoring well was installed. 
Since installation, two rounds of subsurface vapor samples (June and July 2009) have been collected and 
submitted for VOC and tritium analyses. All 2009 data (solid media and vapor samples) obtained from 
vapor-monitoring well 21-25262 are presented and evaluated in this report. In addition, pore-gas data 
collected since October 2007 from MDA T vapor-monitoring wells 21-603058, 21-603059, and 21-25264 
are also presented and evaluated in this report. An additional report documenting results obtained from 
the additional two vapor-monitoring wells will be provided to NMED upon completion of all 2009–2010 
activities. 

This report is presented in nine sections with six supporting appendixes. Section 1 is the introduction. 
Section 2 summarizes MDA T operational and characterization history. Section 3 describes the scope of 
the field activities conducted to date; section 4 presents the results. Section 5 provides the regulatory 
criteria framework used for the identification of COPCs for the site as well as the methodology for the 
pore-gas screening evaluation. Section 6 presents all analytical results, identifies COPCs for the site, and 
evaluates the nature and extent of site contamination. Conclusions based on previous and new data are 
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presented in section 7, and recommendations are provided in section 8. Section 9 cites all references 
supporting this report. Appendix A provides a list of all acronyms and abbreviations used within this 
report, metric conversion table, and data qualifier definitions; Appendix B covers field methods; 
Appendix C covers field documentation; Appendix D presents analytical results; Appendix E presents 
data validation; and Appendix F covers investigation-derived waste management. 

2.0 BACKGROUND 

MDA T is located within TA-21 on DP Mesa, east of building 21-286, north of buildings 21-005 and 
21-150, and south of North Perimeter Road (Figure 2.0-1). DP Canyon lies immediately north of the 
consolidated unit and ranges in elevation from 7130 to 7040 ft above sea level.  

MDA T is a fenced open field (approximately 2.2 acres) consisting of (1) influent-distribution pipes to four 
rock- and aggregate-filled absorption beds used historically to dispose of liquid wastes containing 
radioactive and hazardous materials, (2) a historical RWSA, and (3) a series of deep disposal shafts used 
historically to dispose of radioactive wastes mixed with Portland cement (Figure 2.0-2). Current vegetation 
at MDA T includes grasses, shrubs, and some young ponderosa pines near the fenceline. The top of the 
regional aquifer occurs approximately 1300 ft below MDA T, based on water-level information from 
regional well R-6 (Kleinfelder 2005, 091693).  

Detailed descriptions of MDA T operational history, historical releases and discharges, and historical 
investigation activities (before 2007) are presented in the MDA T investigation work plan and Phase I 
investigation report (LANL 2004, 085641; LANL 2006, 094151) and are not repeated in this report. 
However, because these reports have focused primarily on the investigation of solid media contamination 
at MDA T and focus on subsurface vapor contamination, brief discussions are presented below of known 
MDA T processes/operations as they potentially relate to subsurface vapor contamination at MDA T, 
along with a summary of previous MDA T subsurface vapor investigations.  

2.1 Disposal, Discharges, and Releases 

Disposal, discharges, and releases at MDA T include (1) cement-treated radioactive sludge and 
wastewater in the shafts and RWSA-corrugated metal piping, (2) solid and other liquid wastes codisposed 
in the shafts, (3) treated and untreated contaminated wastewater, and (4) incineration of radioactive 
contaminated waste oils. In addition, there are eight areas of concern (AOCs) that are not part of MDA T 
but are within the footprint of the consolidated unit. The eight AOCs consist of four unintentional releases 
or one-time spills and four former storage and treatment tanks. 

Liquid releases to absorption beds or water leaks from buried pipes may have caused large, temporary 
increases in mesa-top infiltration rates and enhanced fracture flow resulting from the creation of locally 
saturated conditions at MDA T. It is generally assumed that enhanced fracture transport occurred while 
the beds actively received liquid waste and that the contaminants associated with the fractures are 
remnants of previous fracture-flow episodes (LANL 2004, 085641). Historical data support the idea that 
fracture flow ceased once liquid mesa-top disposals stopped and that infiltration rates returned to near-
predisposal levels when the mesa-top water balance returned to native conditions (Soll and Birdsell 1998, 
070011). Thus, VOCs and tritium in pore gas may exist at depths below MDA T as a result of the 
cessation of historical liquid releases and elevated infiltration rates. No liquid-phase contaminants are 
currently known to exist in the vadose zone below MDA T, as supported by the 2006 investigation report 
(LANL 2006, 094151). 
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2.2 Previous Investigations 

The first effort to characterize subsurface vapor contamination beneath MDA T was initiated during the 
2005–2006 investigation (Phase I) of Consolidated Unit 21-016(a)-99 (LANL 2006, 094151). Between 
January 5, 2006, and May 23, 2006, two rounds of pore-gas sampling were conducted at three open 
boreholes (vapor-monitoring wells 21-25262, 21-25263, and 21-25264) and a total of 29 investigation 
samples were collected. The boreholes were located in accordance with the NMED-approved 
investigation work plan around the absorption bed complex not only to characterize subsurface tritium 
and VOC concentrations in pore gas but also to (1) define the vertical and lateral extent of contaminants 
from the absorption beds, disposal shafts, and the RWSA; (2) characterize fractures in the subsurface tuff 
(Qbt 2 and Qbt 3); and (3) collect geotechnical data (LANL 2004, 085641; LANL 2006, 094151) 
(Figure 2.0-2).  

Pore-gas samples were collected from the open boreholes using a dual-packer system. In the first 
sampling round, six separate intervals were sampled at location 21-25262 and five separate intervals 
were sampled at locations 21-25263 and 21-25264. Sampled intervals corresponded to (1) total depth 
(TD), (2) base of the closest absorption bed or disposal unit, and (3) geologic characterization samples. 
All samples were submitted to off-site analytical laboratories for VOC analysis using U.S. Environmental 
Agency (EPA) Method TO-15 and for tritium analysis using EPA Method 906.0. Because of 30–50 ft of 
slough in all three boreholes, TD samples could not be collected during the second sampling event.  

A review of the 2006 analytical results identified a total of 42 COPCs (41 VOCs plus 1 tritium) in the pore 
gas beneath MDA T. The greatest reported vapor concentration was for methylene chloride at 
2200 µg/m3, but the majority of the vapor concentrations was less than 500 µg/m3. The data showed no 
consistent trends with depth. Results for tritium were similar to the VOC data but less consistent 
(with time as well as with depth) (LANL 2006, 094151). 

The 2007 investigation (Phase II) continued vapor characterization beneath MDA T. Vapor-monitoring 
wells 21-603058, 21-603059, and 21-25264 were installed (Figure 2.0-2), and a four-quarter vapor 
monitoring plan was initiated in October 2007 (LANL 2007, 098944; NMED 2007, 098946; LANL 2008, 
102182). The following samples were successfully collected from each vapor-monitoring well between 
October 2007 and September 2008 and submitted to off-site analytical laboratories for VOC and tritium 
analyses (LANL 2009, 105187): 

 vapor-monitoring well 21-603058—four rounds of samples from four permanently installed 
stainless-steel ports (Ports 1 and 3–5); two rounds of samples from one permanently installed 
stainless-steel port (Port 2 stopped functioning after sampling round 2)  

 vapor-monitoring well 21-603059—four rounds of samples from five permanently installed 
stainless-steel ports (Ports 1 and 3–6; Port 2 did not function on installation) 

 vapor-monitoring well 21-25264—four rounds of samples from five permanently installed 
stainless-steel ports 

Upon review of the 2007–2008 analytical results, a total of 37 COPCs (36 VOCs plus 1 tritium) were 
identified in the pore gas beneath MDA T (LANL 2009, 105187). VOC data indicated that concentration 
ranges and VOCs detected were similar to those previously observed in 2006. Several general trends for 
VOCs were also observed. 

 Methylene chloride pore-gas concentrations consistently increased with depth, with the greatest 
concentrations observed in vapor-monitoring well 21-25264.  
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 Chloroform, carbon tetrachloride, and trichloroethene (TCE) pore-gas concentrations also 
generally increased with depth.  

 Perchloroethylene (PCE) pore-gas concentrations consistently decreased with depth. 

Tritium activities were less consistent. The greatest tritium activities were reported in vapor-monitoring 
well 21-25264 at approximately 150 ft bgs and decreased with depth. Tritium activities in vapor-
monitoring wells 21-603058 and 21-603059 were markedly less than in vapor-monitoring well 21-25264 
but overall appeared to slightly increase with depth.  

3.0 SCOPE OF ACTIVITIES 

Based on the 2007–2008 results, the nature and extent of VOC and tritium-contaminated vapor beneath 
MDA T were not defined and further evaluation was required. As a result, the following activities were 
completed/are scheduled to be completed in 2009–2010 at MDA T per the Phase III investigation work 
plan and associated NMED approval correspondence (LANL 2009, 105645; NMED 2009, 106455), as 
presented in the following section. 

3.1 Field Activities 

The following Phase III investigation activities have been completed to date: 

 drilling and sampling of BH 21-25262 to a TD of ~695 ft bgs 

 installation of a 9-port permanent vapor-monitoring system in BH 21-25262 

 monthly sampling of MDA T vapor-monitoring well 21-25262 for two rounds (June and July 2009)  

 sampling of MDA T vapor-monitoring wells 21-603058, 21-603059, and 21-25264 for an 
additional four rounds (February 2009, April 2009, June 2009, and July 2009). 

As of July 2009, the following activities, as defined in the Phase III investigation work plan (LANL 2009, 
105645), remain incomplete: 

 drilling and solid media sampling of BH 21-607955 at the North Perimeter Road (target TD of 
950 ft bgs) 

 installation of an 11-port permanent vapor-monitoring system at BH 21-607955 (estimated 
completion date is December 2009) 

 drilling and solid media sampling of a new borehole near building 21-257 (target TD of 
~690 ft bgs; exact location and installation of the vapor-monitoring well remains contingent on 
completion of the corrective actions scheduled within the immediate area) 

 installation of a 9-port permanent vapor-monitoring system at building 21-257 borehole  

 monthly sampling of MDA T vapor-monitoring wells 21-607955 and at building 21-257 for 
12 rounds (upon completion)  

 continued sampling of MDA T vapor-monitoring well 21-25262 for an additional eight rounds 
(August 2009–June 2010). 

Details regarding the 2009 field investigation results are presented in section 4. 
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3.2 Health, Safety, and Security 

All investigation activities were conducted in accordance with a site-specific health and safety plan and an 
integrated work document, which detailed work steps, potential hazards, hazard controls, and required 
training to conduct the work.  

3.3 Waste Management and Disposal 

The investigation-derived waste (IDW) from the 2009 field activities included (1) drill cuttings; 
(2) contaminated personal protective equipment (PPE); and (3) other contact wastes, such as plastic 
sheeting, used sampling supplies, and other materials that came in contact with potential contaminants. 
IDW was generated only during the drilling, solid media sampling, and installation of vapor-monitoring 
well 21-25262; no IDW was generated during execution of MDA T vapor-sampling activities. 

All wastes generated were characterized, stored, managed, and disposed of per the approved site-
specific waste characterization strategy form and in accordance with applicable standard operating 
procedures (SOPs).  

Drill cuttings generated during drilling and sampling activities were placed in 1-yd3 waste containers and 
staged in an appropriate waste storage area. PPE and other contact waste were stored in a single 55-gal. 
drum. Waste containers were individually labeled with a unique identification number and with information 
regarding waste classification, item(s), associated samples, locations from which waste was generated, 
and date generated.  

Final characterization of the drill cuttings was based on analytical results obtained by direct sampling of 
the waste stream. Drill cuttings were characterized as nonhazardous waste and approved for land 
application. PPE and other contact wastes were characterized as nonhazardous and are pending 
disposal at an off-site facility.  

Details regarding IDW management are provided in Appendix F.  

3.4 Deviations 

Several deviations from the approved MDA T Phase III investigation work plan (LANL 2009, 105645) 
occurred during the execution of the 2009 field activities. These deviations are summarized below. 

 BH 21-25262 core sample MD21-09-8973, collected at TD, was submitted for a full anion suite 
rather than the limited anion suite (chloride and nitrate only). The analytical results associated 
with these additional anions are presented in this report.  

 Although planned for analysis, the BH 21-25262 core samples were inadvertently omitted from 
the chain-of-custody forms and therefore the following site-specific radionuclides were not 
analyzed: americium-241, cesium-137, plutonium-238, plutonium-239/240, and strontium-90. 
However, the analytical laboratory still has the archived core samples and will perform the 
radionuclide analyses. These results will be reported in a future report. 

4.0 FIELD INVESTIGATION RESULTS 

A summary of Phase III field methods and the field-screening results associated with implementation of 
the 2009–2010 investigation are presented in the following section. Further discussion of the field 
methods used during the investigation are presented in Appendix B. Associated chain-of-custody forms 
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and sample collection logs are provided in Appendix D. Evaluation of the analytical results is presented in 
section 6 of this report. 

4.1 Drilling and Sampling of Borehole 21-25262 

Originally completed to a TD of 380 ft bgs in January 2006 as part of the first phase of the MDA T 
investigation, borehole 21-25262 was extended into the Puye Formation (Tp) in April 2009 to a TD of 
695.1 ft bgs and a permanent vapor-monitoring well was installed.  

4.1.1 Drilling, Field Screening, and Solid Media Sampling 

Borehole 21-25262 was drilled and sampled in 2006 to 380 ft and remained an open borehole. The TD 
was tagged at 247 ft before drilling activities, indicating 133 ft of slough in the borehole. The extension of 
BH 21-25262 was initiated on March 17, 2009, and was completed on May 4, 2009. Drilling was 
conducted using a Delta Base track air-core rig and casing-advance methods. Two casing sizes were 
employed while advancing the borehole to TD. Slough was removed from the open borehole by hammer 
bit, and 140-mm-inside diameter (I.D.) casing landed at 390 ft bgs. A 115-mm-I.D. casing was then 
telescoped though the 140-mm-I.D. casing and advanced to 585 ft bgs. The remainder of the borehole 
was advanced using core tooling to TD. Core samples were collected at designated depths in the boring 
using a split-core barrel sampler and 94-mm-I.D. core tooling for sampling and retrieval.  

Per the Phase III investigation work plan, the target TD was the top portion of the Guaje Pumice Bed 
(Qbog), estimated at approximately 690 ft bgs (LANL 2009, 105645, p. 2). The top of the Qbog was 
encountered at approximately 670 ft bgs. After consultation with NMED, drilling continued through the 
Qbog (the Qbog/Tp contact was encountered at 693.7 ft bgs) and terminated 1.4 ft into the Tp. Core from 
Tp was collected and submitted for laboratory analysis. BH 21-25262 was drilled to a TD of 695.1 ft bgs. 
A generalized stratigraphic column of the bedrock geologic units encountered during the drilling is 
provided in Figure 4.1-1. 

Core was retrieved in 5-ft lengths from targeted intervals using a split-core barrel sampler. The split-core 
barrel sampler was lined with Lexan tubing (2.25-in.-I.D.) to retain core integrity and moisture. 
Immediately upon retrieval, core was screened for gross-alpha, beta-, and gamma-radiation for health 
and safety purposes. Radiation screening was performed by a Laboratory certified radiological control 
technician using an Eberline E-600/SHP380AB Portable Radiation Monitor and an ESP-1 rate meter with 
a 210 probe. 

After radiological field-screening measurements established that core material was within background 
concentrations, the core was visually inspected, and field-screening and laboratory samples were 
collected, as required, for analysis of VOCs. Before the collection of samples for any analyses, core was 
logged in the field by a qualified geologist and classified in accordance with Unified Soil Classification 
System, American Society for Testing and Materials (ASTM) D2487 and D2488, or American Geological 
Institute Methods for Soil and Rock Classification. The following information was recorded on the 
borehole log: percent recovery; lithology and respective lithologic unit thickness; color (according to 
Munsell soil color chart); relative moisture content, grain size, and distribution; and other pertinent field 
observations. A completed lithologic log is presented in Appendix C. 

Field screening of the core for VOCs was conducted using a hand-held MiniRae 2000 photoionization 
detector (PID) equipped with an 11.7-electronvolt (eV) lamp. Headspace VOC screening was performed 
by removing sample material from the core barrel and placing a portion of the sample in a glass container 
with a foil-sealed cover. The jar was gently shaken and allowed to equilibrate for 5 min, and then the PID 
probe was inserted into the glass jar to measure for VOCs. All readings were recorded in parts per million 
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on the borehole log (Appendix C). Core material was screened for VOCs approximately every 5 ft from 
390 to 420 ft bgs; at 470, 520, 570, and 620 ft bgs and approximately every 5 ft from 650 to 691 ft bgs. 
Evaluation of solid media field-screening results is presented in section 4.2. 

Chemical and geotechnical samples were collected for laboratory analyses every 50 ft at approximately 
the following target depths: 420 ft, 470 ft, 520 ft, 570 ft, 620 ft, 670 ft, 675 ft, and 691 ft (TD). All material 
was placed in appropriate sampling containers, labeled, documented, and preserved (as required) for 
transport to the Sample Management Office. Samples were submitted for off-site laboratory analysis for 
VOCs, general chemistry (nitrate, perchlorate, and chloride), and tritium. Field duplicates (FD) were 
submitted for the same suite of analyses as the investigation samples for quality assurance/quality control 
(QA/QC) purposes at a frequency of 1 FD for every 10 samples. Geotechnical samples were submitted 
for off-site laboratory analysis of dry density, percent moisture, and unsaturated hydraulic conductivity.  

A total of nine samples (eight characterization and one FD) were collected for the analysis of specific 
inorganic chemicals, organic chemicals, and radionuclides and eight samples (seven characterization and 
one FD) for geotechnical analysis. A summary of all 2009 solid media samples collected and the 
requested analyses is presented in Table 4.1-1.  

No groundwater was encountered during the drilling. Analytical results associated with geotechnical 
sampling are presented in Table 4.1-2; the associated depth profiles are presented in Figure 4.1-2. 
Analytical results associated with the sampling for specific inorganic chemicals, organic chemicals, and 
radionuclides are presented and evaluated in section 6. 

4.1.2 Subsurface Vapor Sampling with a Single Packer System 

To help ascertain the final TD for vapor-monitoring well 21-25262, a pore-gas sample was collected at 
~10 ft into the Qbog (at ~680 ft bgs) on April 23, 2009. Two characterization/FD sample pairs were 
collected (one pair each for VOCs and tritium), as well as a field blank (FB), using a single inflatable 
packer system and were submitted for quick turn analysis. Analytical results were received by the 
Laboratory on April 27, 2009, and reviewed to confirm the presence and evaluate the 
concentration/activity levels of both VOCs and tritium at ~680 ft bgs. After consultation with NMED, it was 
determined that the Laboratory should advance BH 21-25262 into the Tp and collect a core sample. 
Drilling resumed on May 4, 2009, and BH 21-25262 was completed at a TD of 695.1 ft bgs on 
May 4, 2009 (section 4.1.1).  

4.1.3 Vapor-Monitoring Well Installation 

Installation of a permanent vapor-monitoring well began on May 5, 2009, and was completed by 
May 29, 2009. The vapor-monitoring well consists of nine individual strings of 0.25-diameter stainless-
steel sample tubing connected with Swagelok fittings. Vapor ports of 0.25-in.-diameter stainless-steel 
screens, 6 in. long, were connected to the bottom of each individual stainless-steel tubing string and 
landed at the designated port depths. Each vapor port was isolated in a 5-ft-thick interval of 10/20 size 
silica sand. Bentonite chips were tremied into the borehole and hydrated to isolate each 5-ft-thick 
sampling interval that contained a vapor port.  

The nine vapor-monitoring ports were installed at the following depths: 82, 117, 234, 297, 331.5, 377, 
475, 574.5, and 687.8 ft bgs. Shallow ports (Ports 1, 3, and 4) were positioned to allow for data 
comparison with the adjacent MDA T vapor-monitoring well 21-603059, and Port 2 (at 115 ft bgs) was 
positioned to replace the equivalent port in vapor-monitoring well 21-603059, which has never operated. 
The as-built diagram for permanent vapor-monitoring well 21-25262 is presented in Figure 4.1-3. 
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4.2 Solid Media Field-Screening Results 

All core samples were field screened for gross-alpha, beta-, and gamma-radiation and for VOCs. 
Radiological screening was performed for health and safety purposes to establish that the core activities 
were below background. VOC screening was performed to establish real-time measurements of potential 
VOCs emitting from the core. Table 4.2-1 presents a summary of all radiologic and VOC field-screening 
results obtained during the 2009 drilling and core sampling of MDA T BH 21-25262. 

4.3 Subsurface Vapor Sampling from Permanent Vapor-Monitoring Wells 

As summarized in section 2.2, subsurface vapor sampling from permanent vapor-monitoring wells 
installed at MDA T was initiated in October 2007 and continues to the present. At vapor-monitoring well 
21-25262, two rounds have been completed to date per the Phase III investigation work plan (LANL 2009, 
105645, p. 4). At vapor-monitoring wells 21-603058, 21-603059, and 21-25264, eight rounds have been 
completed to date per the approved MDA T vapor-monitoring plan (LANL 2007, 098944; NMED 2007, 
098946) and the Phase III investigation work plan NMED approval (NMED 2009, 106455). 

4.3.1 Vapor-Monitoring Well 21-25262 

Two rounds of pore-gas sampling at vapor-monitoring well 21-25262 were completed on  
June 12–18, 2009, and on July 14–17, 2009. Before sample collection, all sampling intervals were purged 
while concentrations of carbon dioxide and oxygen were monitored continuously using a CES Lantec air 
analyzer. Once indicator gas concentrations were stable and proper purge of the sampling system was 
verified, vapor-sampling proceeded.  

A total of 21 pore-gas samples (18 characterization and 3 QA/QC) were collected for VOC analysis and 
20 samples (18 characterization and 2 QA/QC) for tritium analysis from vapor-monitoring well 21-25262. 
All samples were collected in accordance with the current version of SOP-5074, Sampling for Sub-
Atmospheric Air, and submitted to off-site analytical laboratories for the analysis of VOCs using EPA 
Method TO-15 and for tritium analysis using EPA Method 906.0. 

A summary of all pore-gas sampling depths and sample collection dates for vapor-monitoring well 
21-25262 is presented in Table 4.3-1. A summary of all pore-gas samples collected at vapor-monitoring 
well 21-25262 and their respective analyses are presented in Table 4.3-2. Evaluation of 21-25262 pore-
gas field-screening results is presented in section 4.4. Evaluation of vapor-monitoring well 21-25262 pore-
gas analytical results is presented in section 6 of this report. 

4.3.2 Vapor-Monitoring Wells 21-25264, 21-603058, and 21-603059 

As directed by the NMED approval with modifications for the MDA T Phase III investigation work plan 
(NMED 2009, 105691), four additional rounds of pore-gas field screening and sampling have been 
completed to date at MDA T vapor-monitoring well locations 21-603058, 21-603059, and 21-25264 
(Figure 2.0-2): February 2009 (round 5), April 2009 (round 6), June 2009 (round 7), and July 2009 
(round 8).  

Pore-gas characterization samples were collected at vapor-monitoring well 21-25264 from five separate 
sampling ports installed at the following intervals: (1) TD (sampling port 5, 349.5–354.5 ft bgs), (2) base 
elevation of the nearby disposal unit (sampling Port 1, 67.5–72.5 ft bgs), and (3) depths correlated to the 
2005–2006 sampling port depths at locations 21-25262 and 21-25263 (sampling Ports 2–4). At vapor-
monitoring well 21-603058, samples were collected from four separate sampling ports installed at the 
following intervals: (1) TD (sampling Port 5, 339.5–344.5 ft bgs), (2) base elevation of the nearby disposal 
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unit (sampling Port 1, 67.5–72.5 ft bgs), and (3) Ports 3 and 4 at depth intervals of 217–222 ft bgs and 
242.5–247.5 ft bgs. At well 21-603059, pore-gas characterization samples were collected from five separate 
sampling ports installed at the following intervals: (1) TD (sampling Port 6, 372.5–377.5 ft bgs), (2) base 
elevation of the nearby disposal unit (sampling Port 1, 77.5–82.5 ft bgs), and (3) depths correlated to the 
2005–2006 sampling port depths at locations 21-25262 and 21-25263 (sampling Ports 3–5).  

In 2009, a total of 76 pore-gas samples (57 characterization and 19 QA/QC) were collected for VOC 
analysis and 67 samples (57 characterization and 10 QA/QC) were collected for tritium analysis from the 
permanent vapor-monitoring wells. Samples were not collected from Port 2 from vapor-monitoring wells 
21-603058 (160.5–165.5 ft bgs) and 21-603059 (112.5–117.5 ft bgs) because these ports stopped 
functioning during the 2007–2008 monitoring period and cannot be repaired (LANL 2009, 105187, p. 4).  

A summary of all 2007–2009 pore-gas sampling depths and sample collection dates at vapor-monitoring 
wells 21-603058, 21-603059, and 21-25264 is presented in Table 4.3-1. A summary of all 2007–2009 
samples collected at vapor-monitoring wells 21-603058, 21-603059, and 21-25264 and the requested 
analyses is presented in Tables 4.3-3–4.3-5.  

Pore-gas field-screening and sample collection activities performed at vapor-monitoring wells 21-603058, 
21-603059, and 21-25264 during the 2009 monitoring period were conducted in accordance with the 
same methods and requirements outlined in section 4.3.1. 

4.4 Subsurface Vapor Field-Screening Results 

Before each sampling event, field screening was performed in each vapor-monitoring well and targeted 
sampling interval to ensure percent carbon dioxide (%CO2) and oxygen (%O2) levels at each sample port 
had stabilized at values representative of subsurface pore-gas conditions. Table 4.4-1 presents a 
summary of all field-screening results obtained during the 2009 sampling events at vapor-monitoring wells 
21-603058, 21-603059, 21-25264, and 21-25262 by sampling port and sampling round.  

5.0 REGULATORY CRITERIA 

This section describes the applicable criteria used for screening COPCs. Regulatory criteria identified by 
medium in the March 1, 2005, Compliance Order on Consent (the Consent Order) include cleanup 
standards, risk-based screening levels, and risk-based cleanup goals. 

Typically, data obtained during the current investigation are evaluated to determine COPCs, their 
distribution in the environment, and the resulting potential human and ecological risks, as applicable. The 
results of the data assessment as well as the screening-level risk evaluations are used to help determine 
whether additional corrective actions are required at the site. Risk evaluations are based on exposure 
scenarios and are only applicable to depths of 1 ft bgs (industrial) or 10 ft bgs (residential and 
construction worker). Risk evaluations for the construction worker, residential, and industrial scenarios 
were completed for MDA T with the data collected during the first phase of the investigation, and the 
results were presented in the MDA T Phase I investigation report (LANL 2006, 094151, Appendix J). 
Subsequent updates to the risk evaluations were completed, as applicable, during the second phase of 
the MDA T investigation with the addition of new near-surface slope data (LANL 2008, 102182). 

However, because the 2009–2010 investigation is the third phase of investigation to be completed at 
MDA T and the data objectives of the investigation are highly tailored, only pore gas and core samples 
greater than 380 ft bgs were collected; no new near-surface data have been collected. As a result, 
evaluations of potential risk to human and ecological receptors are not applicable and were not 
conducted, per agreement with NMED (LANL 2009, 106762; NMED 2009, 106833). 



Phase III Investigation Report for MDA T 

September 2009 10 EP2009-0455 

Although not applicable, soil screening levels (SSLs) for chemicals for the industrial, construction worker, 
and residential scenarios are provided for reference in the data assessment and evaluation tables 
presented in section 6. Unless otherwise indicated, the reported SSLs are from NMED guidance (NMED 
2006, 092513). For chemicals for which NMED SSLs were not available, SSLs from the EPA regional 
screening tables (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm) (adjusted to a risk level of 
10-5 for carcinogens) are provided. Screening action levels (SALs) for radionuclides were obtained from 
Laboratory guidance (2005, 088493). 

Because the primary objective of the 2009–2010 investigation is characterizing the nature and extent of 
VOCs and tritium in subsurface vapor, a screening evaluation comparing maximum concentrations of 
VOCs in pore gas with screening levels (SLs), based on equilibrium Henry’s law partitioning with 
groundwater cleanup levels, is provided. This screening process evaluates the potential for the reported 
VOC concentrations to result in contamination of groundwater in excess of cleanup levels. Details 
regarding pore-gas screening evaluation criteria are presented in the following section. Results of the 
pore-gas screening evaluation are presented in section 6. 

5.1 Pore-Gas Screening Evaluation 

The Consent Order does not identify any cleanup standards, risk-based SLs, risk-based cleanup goals, or 
other regulatory criteria for pore gas. Therefore, an analysis was conducted to evaluate the potential for 
contamination of groundwater by VOCs in pore gas using SLs based on groundwater cleanup levels. The 
analysis evaluated the groundwater concentration that will be in equilibrium with the maximum 
concentrations of VOCs detected at MDA T during all eight sampling rounds (2007–2009). The 
equilibrium relationship between air and water concentrations is described by the following equation: 

 Cwater = Cair / H' Equation 5.1-1 

Where Cwater = volumetric concentration of contaminant in water, 

Cair = volumetric concentration of contaminant in air, and 

H' = dimensionless form of Henry’s law constant. 

If the predicted concentration of a particular VOC in groundwater is less than the SL, then there is no 
potential for contamination of the groundwater. The 2007–2009 MDA T VOC pore-gas data are discussed 
in section 6.  

The screening evaluation is based on groundwater standards or tap water SLs and Henry’s law constant 
that describe the equilibrium relationship between vapor and water concentrations. The source of the 
Henry’s law constant is the NMED technical background document (NMED 2006, 092513) or the EPA 
regional screening tables (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm). The following 
dimensionless form of Henry’s law constant was used: 
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where Cair is the concentration of a particular VOC in the pore-gas sample (µg/m3), H' is the 
dimensionless Henry’s law constant, SL is the screening level (µg/L), and 1000 is a conversion factor 
from L to m3. The SLs are the standards or EPA regional tap water SLs. The groundwater standards are 
the EPA maximum contaminant level (MCL) or New Mexico Water Quality Control Commission 
(NMWQCC) groundwater standard, whichever is lower. If there is no MCL or NMWQCC standard, the 
EPA regional tap water SL (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm) (per the Consent 
Order) is used and adjusted to 10–5 risk for carcinogens. The numerator in Equation 5.1-3 is the actual 
concentration of the VOC in pore gas, and the denominator represents the pore-gas concentration 
needed to exceed the SL. Therefore, if the SV is less than 1, the concentration of the VOC in pore gas 
does not exceed the SL, even if the VOCs are in direct contact with groundwater. Table 5.1-1 presents 
the calculated concentrations of VOCs in pore gas corresponding to groundwater SLs. 

6.0 SITE CONTAMINATION 

The following section presents a detailed review and assessment of the analytical results obtained from 
the 2009–2010 investigation activities at MDA T completed to date: (1) drilling and solid media sampling 
of BH 21-25262 and (2) 2009 pore-gas monitoring activities at MDA T vapor-monitoring wells 21-603058, 
21-603059, 21-25264, and 21-25262. The principal objectives of the data review and assessment are to 
identify COPCs for each medium sampled, evaluate the nature and extent of contamination at the site, 
and determine what additional action(s) may be required.  

In addition, MDA T subsurface vapor data were also evaluated in the context of time, depth, and 
contaminant signature to ascertain potential source locations for vapor-phase contamination, project 
vapor-phase behavior beneath MDA T over time and to assess the potential to contaminate groundwater. 
The 2009 pore-gas analytical results obtained from vapor-monitoring wells 21-603058, 21-603059, and 
21-25264 during rounds 5–8 (2009) are summarized and evaluated in conjunction with the 2007–2008 
pore-gas analytical data obtained during rounds 1–4 (October 2007 [round 1], February 2008 [round 2], 
May 2008 [round 3], September 2008 [round 4]).  

All analytical data were subject to extensive QA/QC and data validation reviews in accordance with 
Laboratory guidance and procedures. Only data determined to be decision-level following the data quality 
assessment (Appendix E) are included in the review; field-screening and rejected results (qualified as R) 
are not included in the data review nor are they included in any evaluation of nature and extent or 
assessment of the potential to contaminate groundwater. Geotechnical samples collected from 
BH 21-25262 during the investigation are also not included in this section because these results are not 
representative of potential site contaminants; these results are presented in section 4. Data quality issues 
and data validation results are discussed in Appendix E. All analytical results are presented in 
Appendix D (provided on CD).  

6.1 Identification of COPCs 

For a given sampling medium, COPCs are identified differently for inorganic chemicals, organic 
chemicals, and radionuclides.  

An inorganic chemical is identified as a COPC if at least one result or the analytical detection limit 
exceeds the background value (BV). If additional comparisons with the background data set demonstrate 
inorganic chemical concentrations are within the range of background concentrations, the chemical is 
eliminated as a COPC (statistical comparisons were not conducted because there are fewer than 10 
samples per medium). If there is no associated BV, the inorganic chemical is a COPC if it is detected in 
site samples. 
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Organic chemicals are identified as a COPC, based on detection status; if detected it is retained as a 
COPC.  

Radionuclides are divided into fallout and naturally occurring radionuclides. Fallout radionuclides include 
tritium, strontium-90, cesium-137, plutonium-238, plutonium-239/240, and americium-241. Fallout values 
(FVs) exist for surface samples (i.e., the top 0–1 ft of soil and fill). If the activity of a fallout radionuclide 
exceeds the FV in a surface sample, it is identified as a COPC. If additional comparisons with the 
background data set demonstrate activities are within the range of background activities, the radionuclide 
is eliminated as a COPC. Fallout radionuclides detected in soil/fill samples collected at depths greater 
than 1 ft or detected in tuff are COPCs. Naturally occurring radionuclides detected at activities above their 
respective BVs are identified as COPCs. If there is no associated BV or FV and the radionuclide is 
detected, it is retained as a COPC.  

Background data are available for soil (all soil horizons designated by the media code ALLH); sediment 
(media code SED); and multiple geologic units, including Bandelier Tuff (media codes Qbt 4, Qbt 3, 
Qbt 2, Qbt 1v, Qbt 1g, Qct, Qbo, and Qbog) (LANL 1998, 059730).  

Because no background data are available for fill, soil BVs are used for fill (LANL 1998, 059730) and soil 
and fill samples are evaluated together.  

There are no BVs for pore gas; any VOCs or tritium detected in pore gas is identified as a COPC.  

6.1.1 Solid Media 

Core samples from BH 21-25262 were collected in 2009 to confirm the nature and extent of specific 
inorganic, organic, and radioactive COPCs in the MDA T subsurface. As determined by previous 
investigations (LANL 2006, 094151; LANL 2008, 102182), data from the 2009–2010 investigation include 
only analytical results for the following: anions using EPA Method 300.0, perchlorate using EPA Method 
SW-846:6850, VOCs using EPA Method SW-846:8260B, and tritium using EPA Method 906.0. Therefore, 
the following data review discusses results (historical and current) only from analyses included in the 
2009–2010 samples.  

6.1.1.1 Inorganic Chemicals 

Table 6.1-1 summarizes the analytical results for the inorganic chemicals detected in the 2009 core 
samples. Figure 6.1-1 depicts the spatial distribution of inorganic chemicals detected at BH 21-25262.  

Previous investigations at MDA T (LANL 2006, 094151; LANL 2008, 102182) identified the following 
inorganic chemicals as COPCs: fluoride, nitrate, and perchlorate. These inorganic chemicals were also 
detected in the 2009 core samples: Fluoride was detected in a single sample at 3.48 mg/kg; nitrate was 
detected in six samples with a maximum detected concentration of 3.97 mg/kg; and perchlorate was 
detected in three samples with a maximum detected concentration of 0.0114 mg/kg. There are no BVs for 
these inorganic chemicals; therefore, they are retained as COPCs.  

Chloride was detected in eight samples and sulfate was detected in one sample in 2009. BVs are 
available for both chloride and sulfate if the sample was collected in the Bandelier Tuff. Additional anions 
(bromide, fluoride, and sulfate) were analyzed only in a single core sample collected at a depth interval of 
693.7–695.1 ft bgs (TD) in Tp (see section 3.4 for further explanation). There are no BVs available for the 
Tp; therefore, sulfate is retained as a COPC. 
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The maximum detected chloride concentration of 7.3 mg/kg was reported in a sample collected from the 
depth interval 675–680 ft bgs in the Qbog, which defines the base of the Otowi Member of the Bandelier 
Tuff (Qbo). Chloride was not detected in the Tp. The associated BV for chloride in the Qbog is 474 mg/kg; 
chloride, therefore, is not retained as a COPC. 

Fluoride, nitrate, perchlorate, and sulfate are assessed further in the nature and extent evaluation 
presented in section 6.2. 

6.1.1.2 Organic Chemicals 

Table 6.1-2 summarizes the analytical results for organic chemicals detected in the 2009 core samples. 
Figure 6.1-1 depicts the spatial distribution of detected organic chemicals in solid media at BH 21-25262. 

Previous investigations at MDA T (LANL 2006, 094151; LANL 2008, 102182) identified 17 VOCs as 
COPCs in solid media: acetone; benzene; 2-butanone; carbon disulfide; chloroform; 1,2-dibromo-3-
chloropropane; 1,2-dichlorobenzene; 1,3-dichlorobenzene; 2-hexanone; 4-isopropyltoluene; 4-methyl-2-
pentanone; methylene chloride; tetrachloroethene; toluene; trichloroethene; trichlorofluoromethane; and 
1,3-xylene+1,4-xylene. 

Only acetone was detected in the 2009 core samples collected from BH 21-25262. Acetone was detected 
at 0.00227 mg/kg in a single sample collected in the Qbog (675–680 ft bgs). Acetone is retained as a 
COPC and assessed further in the nature and extent evaluation.  

6.1.1.3 Radionuclides 

Table 6.1-3 summarizes the analytical results for tritium in the 2009 core samples. Figure 6.1-1 depicts 
the spatial distribution of tritium activity at BH 21-25262.  

Tritium activity was detected in core samples collected in 2005–2006 and in two 2009 core samples 
collected in the Qbo: at depth interval 420–425 ft bgs (0.59 pCi/g) and at depth interval 570–575 ft bgs 
(0.074 pCi/g). Tritium is retained as a COPC and assessed further in the nature and extent evaluation. 

6.1.2 Subsurface Vapor 

Analytical results for VOCs in pore gas were produced from laboratory analyses of vapor collected in 
SUMMA canisters and analyzed using EPA Method TO-15. Analytical results for tritium were produced 
from laboratory analysis of moisture extracted from silica–gel columns and analyzed using EPA 
Method 906.0.  

A systematic low bias in previously reported tritium pore-vapor measurements has been identified 
(Whicker et al. 2009, 106429); tritium data presented in this report have been corrected for this bias 
(Marczak 2009, 106500). The bias resulted from the properties of silica gel, the medium used to collect 
water vapor from pore-gas samples. Silica gel contains water bound to the silica–gel molecules that 
cannot be completely removed by drying before it is used in sampling without degrading the silica–gel 
properties. Thus, when water vapor is collected from the pore gas, the tritiated water vapor is diluted into 
the water bound to the silica–gel molecules. The tritium results were corrected using the percent moisture 
value determined by the analytical laboratory.  
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6.1.2.1 VOCs 

Tables 6.1 through 4–6.1-7 summarize, by vapor-monitoring well, the analytical results for VOCs detected 
in MDA T subsurface vapor during the monitoring period from October 2007 to July 2009. Figures 6.1-2 
through 6.1-9 depict, by sampling round, the spatial distribution of detected VOCs in pore gas at MDA T. 

Throughout the MDA T monitoring period, a total of 38 VOCs have been detected in one or more samples 
in the subsurface vapor: acetone; benzene; bromodichloromethane; bromoform; 1,3-butadiene; 1-butanol; 
2-butanone; carbon disulfide; carbon tetrachloride; chlorodibromomethane; chloroform; cyclohexane; 
1,2-dichlorobenzene; 1,4-dichlorobenzene; dichlorodifluoromethane; 1,2-dichloroethane; 
1,1-dichloroethene; cis-1,2-dichloroethene; ethanol; ethylbenzene; 4-ethyltoluene; hexane; 2-hexanone; 
4-methyl-2-pentanone; methylene chloride; n-heptane; 2-propanol; propylene; tetrachloroethene; 
tetrahydrofuran; toluene; 1,1,2-trichloro-1,2,2-trifluoroethane; 1,1,1-trichloroethane; 1,1,2-trichloroethane; 
trichloroethene; 1,3,5-trimethylbenzene; 1,2-xylene; and 1,3-xylene+1,4-xylene. 

These VOCs are retained as COPCs and assessed further in the nature and extent evaluation. 

6.1.2.2 Tritium 

Tables 6.1-8–6.1-11 summarize, by vapor-monitoring well location, the analytical results for tritium in 
MDA T subsurface vapor during the monitoring period from October 2007 to July 2009. Figures 6.1-2 
through 6.1-9 depict, by sampling round, the spatial distribution of tritium in pore gas at MDA T. 

6.2 Nature and Extent of Contamination 

Data for all COPCs identified in the 2009 core samples and the 2007–2009 pore-gas samples collected at 
MDA T were further evaluated in the context of defining nature and extent. The extent of a COPC is 
defined if the concentrations or activities show an apparent decrease with depth or distance. Organic 
chemicals detected at or near the standard quantitation limit (SQL) for the analysis are considered 
present at “trace” concentrations; these low concentration levels are more likely representative of 
analytical variability than of true spatial chemical distributions. Similarly, small detected concentrations of 
certain naturally occurring inorganic chemicals (e.g., anions) that do not have an assigned BV are most 
likely reflective of naturally occurring concentrations and not of a contaminant release. An evaluation of 
the nature and extent of contamination for all COPCs identified at MDA T during the 2009–2010 
investigation is presented in the following sections. 

6.2.1 Solid Media 

Analytical results of the 2009–2010 investigation identified a total of six COPCs in the solid media core 
collected from BH 21-25262: fluoride, sulfate, nitrate, perchlorate, acetone, and tritium. 

Fluoride and sulfate, both naturally occurring inorganic chemicals, were analyzed for in a single 2009 
solid media core sample and collected at TD in the Tp. The reported fluoride and sulfate concentrations 
were 3.48 mg/kg and 5.36 mg/kg, respectively. Both fluoride and sulfate were previously detected at 
18.2 mg/kg and 8.52 mg/kg, respectively, in a 2006 solid media core sample collected from BH 21-25262 
at a depth interval of 235–238 ft bgs in the Tshirege Member of the Bandelier Tuff (Qbt). In both 
instances, the reported concentrations are low. In addition, the concentrations show an apparent 
decrease with depth; therefore, extent of both is defined. 
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Nitrate was detected in six of eight 2009 solid media core samples, with a maximum concentration of 
3.97 mg/kg reported at depth interval 420–425 ft bgs in Qbo. Nitrate is also a naturally occurring inorganic 
chemical, and the reported concentrations at BH 21-25262 are low. In addition, nitrate was not detected 
in the Tp (at TD) at this location. The extent of nitrate is defined. 

Perchlorate was detected in three of eight 2009 solid media core samples, with a maximum concentration 
of 0.0114 mg/kg reported at depth interval 420–425 ft bgs, the shallowest sample collected during the 
2009 investigation. Perchlorate was not detected in the Tp (at TD). The extent of perchlorate is defined. 

Acetone was detected in only one of eight 2009 solid media core samples at a trace concentration of 
0.00227 mg/kg reported at depth interval 675–680 ft bgs in the Qbog. Acetone was not detected in the 
deeper sample in Tp (at TD). The extent of acetone is defined. 

Tritium was detected in two of eight 2009 core samples at activities of 0.59 pCi/g at depth interval  
420–425 ft bgs and at 0.074 pCi/g at depth interval 570–575 ft bgs, both in the Qbo. Tritium was not 
detected in the deeper sample in Tp (at TD) at this location. The extent of tritium is defined. 

6.2.2 Subsurface Vapor  

A total of 38 VOCs and tritium were identified as COPCs in the 2007–2009 MDA T pore-gas samples. 
Thirty-three VOCs were detected infrequently at very low or trace concentrations (concentrations at or 
near the SQL) or showed marked variability in detected concentrations throughout the stratigraphic 
column and/or across sampling events. These VOCs are acetone; benzene; bromodichloromethane; 
bromoform; 1,3-butadiene; 1-butanol; 2-butanone; carbon disulfide; chlorodibromomethane; cyclohexane; 
1,2-dichlorobenzene; 1,4-dichlorobenzene; dichlorodifluoromethane; 1,2-dichloroethane; 
1,1-dichloroethene; cis-1,2-dichloroethene; ethanol; ethylbenzene; 4-ethyltoluene; hexane; 2-hexanone; 
4-methyl-2-pentanone; n-heptane; 2-propanol; propylene; tetrahydrofuran; toluene;  
1,1,2-trichloro-1,2,2-trifluoroethane; 1,1,1-trichloroethane; 1,1,2-trichloroethane; 1,3,5-trimethylbenzene; 
1,2-xylene; and 1,3-xylene+1,4-xylene.  

Five VOCs (carbon tetrachloride, chloroform, methylene chloride, PCE, and TCE), however, were 
consistently detected throughout the MDA T monitoring period at the greatest concentrations relative to 
the other detected VOCs (Tables 6.1-4 through 6.1-7). These five VOCs illustrate a wide range of pore-
gas distributions at MDA T: 

 a consistent increase in concentrations with depth to a maximum followed by a marked decrease 
to much lower concentrations at TD (e.g., methylene chloride and carbon tetrachloride)  

 a consistent decrease in concentrations with depth to TD (e.g., PCE)  

 an “S”-shaped depth profile (e.g., TCE and chloroform), whereby concentrations observed at 
Ports 1 and 3–7 (well-dependent) are greater than concentrations observed at Ports 2 and/or 3 
(well dependent) and at TD 

Carbon tetrachloride, chloroform, methylene chloride, PCE, and TCE are considered representative of the 
VOCs in pore gas beneath MDA T and are evaluated further to examine trends in subsurface vapor 
concentrations as well as to determine the extent of vapor contamination beneath MDA T.  

Because vapor data are systematically collected from the same well and port during every sampling 
event, a certain degree of time-dependent scatter becomes inherent in the data set. With the addition of 
more data (i.e., sampling events), filtering out time-independent information (e.g., the general 
concentration profile of a certain constituent with depth) may become increasingly cumbersome. 
Therefore, time-averaged concentration plots (i.e., averaged over all sampling rounds completed to date 
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in a given well) are provided in addition to pore-gas vertical trend plots (i.e., concentration versus depth 
for all eight sampling rounds) to help aid in illustrating and evaluating vapor nature and extent at MDA T, 
independent of time.  

The nature and extent of carbon tetrachloride, chloroform, methylene chloride, PCE, TCE, and tritium are 
discussed in detail in the following sections. 

6.2.2.1 VOCs 

Pore-gas vertical trend plots for methylene chloride, carbon tetrachloride, PCE, chloroform, and TCE from 
all eight sampling rounds are presented in Figures 6.2-1 through 6.2-5. Figure 6.2-6 presents time-
averaged concentrations by monitoring well of methylene chloride, carbon tetrachloride, PCE, chloroform, 
and TCE versus depth.  

Throughout the 2007–2009 monitoring period, methylene chloride concentrations consistently increase 
with depth to TD (345–380 ft bgs) in the shallower vapor-monitoring wells 21-25264, 21-603058, and 
21-603059. In vapor-monitoring well 21-25262, however, the maximum methylene chloride concentration 
of 2100 µg/m3 is at 475 ft bgs in the Qbo. Below 475 ft bgs, methylene chloride concentrations decrease; 
below ~575 ft bgs, methylene chloride concentrations substantially decrease, with 77 µg/m3 and 
140 µg/m3 reported at TD (691 ft bgs) in June and July 2009, respectively. The decreasing concentrations 
with depth for methylene chloride indicate that the vertical extent of methylene chloride at vapor-
monitoring well 21-25262 is defined.  

Similar to methylene chloride, reported carbon tetrachloride concentrations on average are less at the 
near surface and consistently increase with depth in all four vapor-monitoring wells; however, the depth at 
which the maximum carbon tetrachloride concentration is observed varies with each vapor-monitoring 
well. For each of the MDA T vapor-monitoring wells, the maximum averaged carbon tetrachloride 
concentration is at the following depths: ~250 ft bgs (Port 4) at vapor-monitoring well 21-603058; ~300 ft 
bgs (Port 5) at vapor-monitoring well 21-603059, 290 and ~330 ft bgs (Ports 4 and 5) at vapor-monitoring 
well 21-25262, and TD (354.5 ft bgs) in vapor-monitoring well 21-25264. However, as with methylene 
chloride, carbon tetrachloride concentrations in vapor-monitoring well 21-25262 show a definitive 
decrease with depth below ~330 ft bgs to TD. The vertical extent of carbon tetrachloride in MDA T vapor-
monitoring well 21-25262 is defined.  

PCE is the only VOC of the five representative COPCs whose concentrations consistently decrease with 
depth from Port 1 to TD in all four vapor-monitoring wells. An exception is a minor spike at Port 5 
(331.5 ft bgs) in vapor-monitoring well 21-25262, which is located in the Cerro Toledo Interval of the 
Bandelier Tuff (Qct). PCE is not detected in vapor-monitoring well 21-25262 at TD (691 ft bgs). The 
vertical extent of PCE in MDA T subsurface vapor is defined. 

At shallower depths, chloroform in vapor-monitoring wells 21-25264 and 21-603058 shows a different 
depth profile than in vapor-monitoring wells 21-603059 and 21-25262. In vapor-monitoring wells 21-25264 
and 21-603058, chloroform concentrations on average decrease slightly with depth to ~150 ft bgs, 
followed by a general increase to TD, whereas in vapor-monitoring wells 21-603059 and 21-25262 
chloroform concentrations show a marked decrease to a depth of ~225 ft bgs before increasing again, 
followed by a decrease to TD (i.e., an S-shaped profile). This difference is partly because chloroform 
concentrations reported in vapor-monitoring wells 21-603059 and 21-25262 (1100 µg/m3 and 930 µg/m3, 
respectively) are much greater at the near surface than in vapor-monitoring wells 21-25264 and 
21-603058 (500 µg/m3 and 630 µg/m3, respectively). 
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The maximum chloroform concentration at depth is at TD in all three shallow vapor-monitoring wells 
(21-25264, 21-603058, and 21-603059), whereas in vapor-monitoring well 21-25262, the maximum 
chloroform concentration of 1400 µg/m3 is at a depth of 475 ft bgs; below 475 ft bgs, chloroform 
concentrations decrease to TD. The decreasing concentrations with depth in vapor-monitoring well 
21-25262 indicate that the vertical extent of chloroform in MDA T vapor-monitoring well 21-25262 is 
defined.  

TCE concentrations show similar trends to both carbon tetrachloride and chloroform. The TCE 
concentration maxima are in samples collected at different intermediate depths from each of the four 
vapor-monitoring wells (in approximately the same order). However, similar to chloroform, TCE 
concentrations exhibit an S-shaped profile with depth. TCE concentrations on average are greater in 
samples collected from the near surface (Port 1), less in samples collected at Ports 2 and/or 3, greater 
than the preceding ports in samples collected at Ports 3–7 (well-dependent) and less in samples collected 
at TD (except vapor-monitoring well 21-25264). Again, the pore-gas data indicate that vertical extent of 
TCE in vapor-monitoring well 21-25262 is defined. 

Pore-gas data obtained from vapor-monitoring well 21-25262 clearly show that all five representative 
COPCs decrease to low concentrations at depth and extent is defined. However, as these COPCs do not 
show, a decreasing trend (with the exception of PCE) in the shallower vapor-monitoring wells, especially 
in well 21-25264, vertical extent of these constituents cannot be conclusively defined for the MDA T site 
as a whole. Although the shallower vapor-monitoring wells at MDA T are not deep enough to illustrate the 
maxima and subsequent decrease with depth, it is likely that similar trends with depth exist in these 
vapor-monitoring wells, as demonstrated in vapor-monitoring well 21-25262. The addition of analytical 
data from the next vapor-monitoring well on North Perimeter Road (location 21-607955) will aid in 
confirming the vertical extent of these VOCs, as well as provide additional support for defining the lateral 
extent of subsurface VOC vapor contamination at MDA T. 

6.2.2.2 Tritium 

Pore-gas vertical trend plots for tritium from all eight sampling rounds are presented in Figure 6.2-7; 
Figure 6.2-8 shows the time-averaged concentrations by vapor-monitoring well of tritium versus depth.  

Tritium activities in pore gas are much less consistent than what was observed for VOCs; however, the 
following general trends are found. 

 The maximum detected tritium activities are at the following depths: ~150 ft bgs in vapor-
monitoring well 21-25264, ~220 ft bgs in vapor-monitoring well 21-603058, at TD (~375) in vapor-
monitoring well 21-603059, and at ~377 ft bgs in vapor-monitoring well 21-25262. 

 The detected tritium activities are greatest in vapor-monitoring well 21-25264 and the least in 
vapor-monitoring wells 21-603058 and 21-603059.  

 Tritium activity profiles for vapor-monitoring wells 21-603058, 21-25262, and 21-25264 show on 
average similar trends with depth, illustrating one or two peaks of tritium activity at a particular 
port, followed by a marked decrease to TD. The ports at which these peaks are observed, 
however, vary with location as well as with time but are generally observed at Port 2 (~150 ft bgs) 
in vapor-monitoring well 21-25264; Port 3 (~220 ft bgs) or Port 4 (~245 ft bgs) in vapor-monitoring 
well 21-603058; and Ports 3 and/or 6 (234 ft bgs and 377 ft bgs, respectively) in vapor-monitoring 
well 21-25262. 
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 Tritium activities in vapor-monitoring well 21-603059 are the least consistent. During some 
sampling rounds, a tritium peak is observed either at Port 4 (~232 ft bgs) or at Port 5 
(~295 ft bgs). In other sampling rounds, no tritium peak is observed and the activities show a 
general increase with depth to a maximum at TD.  

 Tritium peaks in vapor-monitoring well 21-25262 appear to correlate with some of the irregular 
trends observed in vapor-monitoring well 21-603059. Maximum tritium activities are at a similar 
depth range in both vapor-monitoring wells (370–380 ft bgs). Periodic peaks of tritium have also 
been observed at shallower depths in both vapor-monitoring wells during some sampling events 
within the same depth range (230–237 ft bgs).  

Tritium activities decrease with depth to TD in vapor-monitoring well 21-25262; therefore, the extent of 
tritium is defined in vapor-monitoring well 21-25262. The completion and sampling of vapor-monitoring 
well 21-607955 will provide additional information about tritium contamination at MDA T that should 
confirm these results. 

6.3 Potential Sources of Subsurface Vapor Contamination 

No process knowledge exists regarding the source(s) of VOC contamination at MDA T because VOCs 
were not known to be an integral part of the tritium processing (LANL 2004, 085641, Appendix B). 
However, as discussed in section 2.1, the current MDA T conceptual site model proposes that liquid 
releases to the former MDA T absorption beds or water leaks from former buried pipes may have caused 
temporary increases in mesa-top infiltration rates and enhanced fracture flow, potentially capturing 
organic vapors and tritium in water vapor at depths below MDA T (LANL 2009, 105645). The main MDA T 
structures that may have contributed to the infiltration of contaminated liquid into the vadose zone include 
the following: 

 MDA T absorption beds 

 former influent distribution piping (immediately south of MDA T) that conveyed liquid wastes from 
the plutonium-, uranium-, and tritium-processing buildings in DP West to waste-processing 
buildings 21-035 (historical) and 21-257, located immediately south and southeast of MDA T, 
respectively  

 former building 21-257 treatment plant outfall, formerly located immediately east of the absorption 
beds  

Once the surface liquid contamination source(s) were discontinued, it is likely that transport of 
contaminated vapors within the vadose zone beneath MDA T would have predominately continued via 
diffusion (LANL 2005, 092591, Appendix G). The general diffusive migration of contaminants from areas 
of high concentration to areas of low concentration (i.e., the surface and deeper geologic units) would 
result in a vertical distribution that is lowest at the surface and at depth, with the maximum concentration 
in the middle.  

Lateral diffusion, which may be affected by exchange of air into and out of the canyon walls or occur 
preferentially though more permeable lithology, may also affect contaminant distribution profiles. 
Significant exchanges of vapors laterally may cause interference between disparate vapor contamination 
sources (e.g., concentration differences laterally between wells at equivalent depths are not as apparent), 
thereby making interpretations of lateral distribution more difficult.  

As part of the Phase III investigation objectives, the 2007–2009 pore-gas monitoring results were 
analyzed to assess whether the spatial distribution of VOCs and tritium in pore-gas support the current 
MDA T conceptual site model relating to potential sources. While precise contamination source(s) cannot 
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be determined from the data, vapor-monitoring wells 21-25264, 21-603058, 21-603059, and 21-25262 are 
compared with one another for consistencies and variances that may point to alternate contamination 
sources for some chemicals. For comparative purposes, only the data obtained during the last two 
sampling events of 2009 (rounds 7 and 8) are used in the evaluation of the four vapor-monitoring wells 
because no earlier data are available for vapor-monitoring well 21-25262. 

6.3.1 VOCs  

In an attempt to determine contamination source(s), profiles of average total and individual VOC 
concentrations for the four vapor-monitoring wells, as presented in Figures 6.3-1 and 6.3-2, were 
generated to assist in assessing overall spatial variability in VOC concentration in MDA T vapor. Total 
VOC concentrations are calculated by summing the concentrations, in micrograms per cubic meter, of all 
chemicals analyzed for in the pore gas; nondetections are assigned the value of their respective SQL. 
The June and July total concentrations are then averaged to compare overall trends. Other sampling 
events are not included because no earlier data are available for vapor-monitoring well 21-25262. 

Although the June and July 2009 data from the four MDA T vapor-monitoring wells indicate variability in 
the distributions and concentrations of particular VOCs (as illustrated in the nature and extent discussion 
above) the data illustrate, on average, similar total VOC concentration profiles (Figure 6.3-1). The total 
VOC concentration profile of vapor-monitoring well 21-603058 at Port 1 deviates from other well total 
VOC concentration profiles at Port 1 due to comparatively low PCE and TCE concentrations. 

However, when the distribution signatures of the five representative COPCs are evaluated individually, 
differences between the four vapor-monitoring wells become more apparent, and two sets of VOC 
concentration trends are dominant: concentration trends illustrated by vapor-monitoring wells 21-603059 
and 21-25262 and concentration trends illustrated by vapor-monitoring wells 21-603058 and 21-25264 
(Figure 6.3-2). 

Total VOC concentrations are generally greater in vapor-monitoring wells 21-603058 and 21-25264 as 
compared with vapor-monitoring wells 21-603059 and 21-25262. In vapor-monitoring wells 21-603059 
and 21-25262, the concentrations are slightly greater in vapor-monitoring well 21-603059 at shallower 
depths but greater in vapor-monitoring well 21-25262 at deeper depths. Furthermore, as illustrated by 
Figure 6.3-2, the June–July time-averaged concentrations of chloroform, carbon tetrachloride, and 
methylene chloride in vapor-monitoring wells 21-603059 and 21-25262 show similar concentration trends 
with depth and sampling event to each other as do vapor-monitoring wells 21-603058 and 21-25264. The 
similarity observed between VOC concentration trends in vapor-monitoring wells 21-603059 and 
21-25262 and between VOC concentration trends in vapor-monitoring wells 21-603058 and 21-25264 is 
also illustrated by TCE and PCE concentrations but is less apparent. 

These observations are most likely reflective of the relative spatial proximity of the vapor-monitoring wells 
to each other. Vapor-monitoring wells 21-603059 and 21-25262 are located ~35 ft apart on the south side 
of the MDA T facility; vapor-monitoring wells 21-603058 and 21-25264 are located ~215 ft apart on the 
north side of the MDA T facility. However, the similarities observed between vapor-monitoring wells 
21-603059 and 21-25262 and vapor-monitoring wells 21-603058 and 21-25264 may also reflect different 
source(s) of contamination. The hypothesis that different VOCs may have had slightly different sources is 
most illustrated by chloroform (Figure 6.3-2).  

Unlike most other VOCs detected at MDA T, time-averaged chloroform concentrations observed in 
samples collected from Port 1 in vapor-monitoring wells 21-603059 and 21-25262 are distinctly higher 
than in vapor-monitoring wells 21-603058 and 21-25264, resulting in the S-shaped distribution with depth 
previously discussed in section 6.2 above. This distribution may indicate that chloroform may be derived 
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from a different source (a source nearer to vapor-monitoring wells 21-603059 and 21-25262 such as the 
former building 21-035 influent pipes) than the other representative VOCs identified at MDA T. The other 
VOCs are generally more consistent with a source located nearer to vapor-monitoring well 21-25264, 
such as the former treatment plant outfall at building 21-257. 

The former treatment plant outfall at building 21-257 located immediately east of MDA T has been 
identified as a potential source of subsurface vapor contaminants for MDA T (LANL 2009, 105645). This 
potential is partially based on the consistently higher concentrations of VOCs (with the exception of 
chloroform) in vapor-monitoring well 21-25264. Also, the maximum concentrations of VOCs (e.g., carbon 
tetrachloride, chloroform, and TCE) in vapor-monitoring well 21-25264 are, overall, at deeper depths than 
the other three vapor-monitoring wells (although this is clearly observed only for the VOCs with peaks 
within the depth of the shallower wells). In vapor-monitoring well 21-603058, concentration maxima occur 
most frequently at shallower depths compared with the other three vapor-monitoring wells. 

In addition, the VOC data from the MDA T wells also support diffusion, both vertical and lateral, as the 
dominant transport mechanism for subsurface VOCs beneath MDA T, as proposed by the current 
conceptual model. VOC contaminant distribution profiles for methylene chloride and carbon tetrachloride 
in deep vapor-monitoring well 21-25262 clearly show a vertical distribution that is lowest at the surface 
and at depth, with the maximum concentration in the middle. The maximum concentrations for chloroform 
and TCE in vapor-monitoring well 21-25262 are also observed in vapor collected at intermediate depths, 
but high concentrations are also reported in near-surface vapor. Differences in contaminant 
concentrations between wells at equivalent depths are much less apparent than the vertical differences 
within wells. Laterally, concentrations are within the same order of magnitude and generally within a 
factor of 2. Vertically, there are several order of magnitude differences between maximums and 
minimums, suggesting that lateral diffusion may also provide some component to the VOC concentration 
trends observed at the MDA T wells. 

Regardless of whether the data conclusively identify subsurface vapor contaminant sources and/or vapor 
transport mechanisms at MDA T, the similarities between vapor-monitoring wells 21-603059 and 
21-25262 indicate that vapor-monitoring well 21-25262 (TD of 695 ft) might be a good representation of 
VOC trends for vapor-monitoring well 21-603059 (TD of 360 ft) at deeper depths. However, further 
sampling of both vapor-monitoring wells will yield additional data that may help confirm these 
observations. 

6.3.2 Tritium 

Overall, tritium in the various MDA T vapor-monitoring wells reflects the trends observed for VOCs. 
Figure 6.3-3 shows tritium activities with depth in all four wells for samples collected during rounds 7  
and 8.  

Tritium activities were greater in vapor-monitoring well 21-25264 than in vapor-monitoring wells 
21-603058, 21-603059, and 21-25262. At 155.5 ft bgs, a maximum tritium activity of 173,113 pCi/L was 
recorded in vapor-monitoring well 21-25264 in July 2009, almost 5 times the maximum activity recorded in 
vapor-monitoring well 21-25262 (37,413 pCi/L at ~380 ft bgs). Tritium activities in vapor-monitoring wells 
21-603059 and 21-25262 show similar trends to each other, overall, with depth and sampling event. 
Except for the tritium spike in vapor-monitoring well 21-25262 at 234 ft bgs in June 2009, tritium activities 
in both vapor-monitoring wells consistently increase with depth to approximately 380 ft bgs, which is the 
TD of vapor-monitoring well 21-603059. Tritium activities then decrease with depth to TD in well 21-
25262. Tritium activities in vapor-monitoring wells 21-603058 and 21-25264 both show tritium spikes at 
near-surface depths, similar to the June 2009 spike in vapor-monitoring well 21-25262.  
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6.4 Time-Dependent Vapor Analysis 

To determine whether trends observed for the nature and extent of vapor contamination remain 
consistent with time, data obtained during eight rounds of vapor sampling in vapor-monitoring wells 
21-25264, 21-603058, and 21-603059 were evaluated for temporal variability. Data obtained from vapor-
monitoring well 21-25262 are not included in this evaluation because only two sampling rounds are 
completed to date. 

Although scatter is seen in the time sequences of concentrations of all VOCs in vapor-monitoring wells 
21-25264, 21-603058, and 21-603059, few trends are apparent. Correlations are found between changes 
in concentration for the five representative VOCs. These correlations and trends are discussed for both 
VOCs and tritium in the sections below. 

6.4.1 VOCs  

In general, time-averaged concentrations of the five representative VOCs remained relatively stable with 
time from round 1 to round 8, with average concentrations fluctuating by factors of 2.4 in vapor-monitoring 
well 21-25264, 2.5 in vapor-monitoring well 21-603058, and 1.8 in vapor-monitoring well 21-603059. As 
illustrated in Figures 6.4-1 through 6.4-3, no overall consistently increasing or decreasing concentration 
trend is observed in any of the vapor-monitoring wells with more than two sampling events, with the 
possible exceptions of PCE and TCE in vapor-monitoring well 21-25264. In vapor-monitoring well 
21-25264, PCE and TCE concentrations increase with sampling event in samples collected at the 
shallowest ports (Figure 6.4-1). These are the only apparent monotonic trends observed for any VOC in 
any port for the MDA T vapor-monitoring well network.  

For any given port in a particular vapor-monitoring well, the VOC concentration changes with time are well 
correlated among the five representative VOCs. To illustrate this correlation, three examples are provided 
in Figure 6.4-4 for three ports (shallow, medium, and deep) in vapor-monitoring well 21-25264. In general, 
the concentration changes with time among the five representative VOCs were least correlated at the 
shallower depths, as noted in the PCE/TCE concentration trends discussed above.  

Further, the correlation between the average concentrations for each of the five representative VOCs 
over time remains relatively consistent, regardless of depth, as illustrated in Figure 6.4-5. This correlation 
between VOCs in any given well over time may indicate either (1) VOC vapors undergo physical changes 
in concentration with time that are identical for each the five representative VOCs identified or (2) these 
variations with time represent a systematic change in ambient conditions in and around the vapor-
monitoring wells, such as seasonal variability. 

Each MDA T vapor-monitoring well (Figure 6.4-5) shows a different pattern of VOC concentration through 
time, implying that the observed systematic variations with time are most likely caused by factor(s) that 
are well-dependent and less likely by sitewide conditions. The sum of the average VOC concentrations 
for the five representative analytes are presented in Figure 6.4-6. 

Finally, to illustrate time-dependent trends between individual ports, the total VOC concentrations with 
depth over time for vapor-monitoring wells 21-25264, 21-603058, and 21-603059 are presented in 
Figure 6.4-7. Total VOC concentrations are calculated by summing the concentrations in micrograms per 
cubic meter of all chemicals analyzed for in the pore gas; nondetections are assigned the value of their 
respective SQL. The data indicate that VOC concentrations beneath MDA T are relatively stable; there are 
no clear trends that indicate any marked changes in either VOC concentration or movement over time. 
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6.4.2 Tritium 

Tritium activities vary widely over time, increasing by as much as a factor of 60 between adjacent 
sampling events for a given port and vapor-monitoring well. Plots of tritium activity versus time from each 
port for vapor-monitoring wells 21-25264, 21-603058, and 21-603059 are provided in Figure 6.4-8. Total 
average tritium activity versus time for each vapor-monitoring well is shown in Figure 6.4-9.  

No overall monotonic trends are observed in tritium activities, with the possible exception of tritium 
activities in vapor-monitoring well 21-25264. In vapor-monitoring well 21-25264, average well tritium 
activities generally appear to illustrate an overall increase with time, independent of depth, as illustrated in 
Figure 6.4-8. 

6.5 VOC Screening Evaluation 

All VOC pore-gas results from MDA T were screened to evaluate whether the concentrations of VOCs are 
a potential source of groundwater contamination. Because no SLs for pore gas address the potential for 
groundwater contamination, the screening evaluation was based on groundwater standards or tap water 
SLs and Henry’s law constant that govern the equilibrium relationship between vapor and aqueous 
concentrations. All pore-gas data collected from vapor-monitoring wells 21-25262, 21-25264, 21-603058, 
and 21-603059 from October 2007 to July 2009 were included in the evaluation. 

Equation 5.1-3 was used to calculate SVs for the maximum concentrations of 33 out of 38 VOCs detected 
in MDA T pore gas. Ethanol, 4-ethyltoluene, 2-hexanone, 2-propanol, and propylene were also detected 
in MDA T pore gas, but these VOCs do not have MCLs, NMWQCC standards, or EPA SLs and therefore 
were not included in the evaluation.  

Table 6.5-1 presents the results of the pore-gas screening. SVs were less than 1.0 for all detected VOCs 
except for three VOCs. The concentration of PCE in 1 out of 134 samples resulted in an SV equal to 1.0. 
The concentration of methylene chloride in 43 out of 134 samples collected resulted in an SV greater than 
1.0, with a maximum value of 3.85. The concentration of 1,1,2-trichloroethane in 1 out of 134 samples 
resulted in an SV greater than 1.0, a value of 1.18.  

Previous screening evaluations performed for MDA T pore gas identified only methylene chloride at 
concentrations that resulted in an SV greater than or equal to 1.0 (LANL 2009, 105187; LANL 2009, 
106665). PCE and 1,1,2-trichloroethane concentrations resulting in SVs greater than or equal to 1.0 are a 
result of recently revised Henry’s law constant (NMED 2009, 106420).  

Table 6.5-2 presents the results of a screening evaluation performed for methylene chloride, PCE, and 
1,1,2-trichloroethane at the deepest sample collected at MDA T (691 ft bgs in vapor-monitoring well 
21-25262). At this depth, methylene chloride had a maximum concentration of 140 µg/m3, resulting in an 
SV of 0.22; PCE had a maximum concentration of 7.2 µg/m3, resulting in an SV of 0.002; and 
1,1,2-trichloroethane had a maximum concentration of 21 µg/m3, resulting in an SV of 0.12. 

7.0 CONCLUSIONS 

Specific objectives of the Phase III investigation are to (1) establish the nature and extent of VOC and 
tritium vapors beneath MDA T, (2) ascertain the source(s) for vapor-phase contamination, (3) project 
vapor-phase behavior beneath MDA T over time, and (4) confirm the nature and extent of specific 
inorganic, organic, and radioactive COPCs in the MDA T subsurface identified by previous investigations. 
The following sections describe progress toward meeting these objectives. 
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7.1 Summary of Investigations 

The following 2009–2010 investigation activities have been completed to date. 

 BH 21-25262 was advanced to a TD of ~695 ft bgs, with core samples taken between 390 ft bgs 
and TD. A single packer sample for pore gas was obtained at ~680 ft bgs; a permanent vapor-
monitoring system was installed; and pore gas was sampled for two rounds (June and July 2009). 

 Permanent vapor-monitoring wells 21-25264, 21-603058, and 21-603059 were sampled for an 
additional four rounds in 2009 (February, April, June, and July).  

The 2009 analytical results identified a total of four inorganic, one organic, one radionuclide (tritium) 
COPCs in solid media and 29 organic COPCs plus tritium in pore gas. Since 2007, a total of 38 organic 
COPCs have been identified in MDA T pore gas. 

7.1.1 Solid Media 

Six COPCs were identified in 2009 core samples (fluoride, sulfate, nitrate, perchlorate, acetone, and 
tritium). The nature and extent of these COPCs is defined either because the COPC shows an apparent 
decrease with depth (e.g., fluoride and sulfate) or because the COPC is not detected at TD (nitrate, 
perchlorate, acetone, and tritium). 

7.1.2 Subsurface Vapor 

Of the 38 VOCs identified in pore gas at MDA T, only 5 (carbon tetrachloride, chloroform, methylene 
chloride, PCE, and TCE) are consistently detected above trace concentrations in each sampling round; 
therefore, these 5 VOCs were chosen to analyze vertical, lateral, and temporal trends at MDA T. 
Concentrations of the five representative VOCs decrease with depth in vapor-monitoring well 21-25262; 
therefore, the vertical extent at vapor-monitoring well 21-25262 is defined. However, the maximum 
vertical and lateral extent of VOC contamination in pore gas for the MDA T site as a whole as well as 
precise contamination source(s) were not conclusively identified. The addition of the North Perimeter 
Road borehole (location 21-607955) will provide additional lateral extent information and will provide data 
to corroborate the vertical extent; therefore, additional evaluation of nature and extent of pore gas at 
MDA T will be presented in a report following completion of all planned vapor-monitoring activities. 

The extent of tritium in the subsurface at MDA T is defined. However, the completion and sampling of the 
North Perimeter Road borehole (location 21-607955) will provide additional information about tritium 
activities at MDA T that may confirm current results. 

A screening evaluation was performed on VOC pore-gas data to determine the potential contamination of 
groundwater. Of the 38 VOC COPCs identified, 2 (methylene chloride and 1,1,2-trichloroethane) had 
maximum concentrations resulting in an SV greater than 1.0, and PCE had a maximum concentration 
resulting in an SV of 1.0 in one sample. At the greatest depth sampled (691 ft bgs in vapor-monitoring 
well 21-25262) these three COPCs had concentrations resulting in SVs well below 1.0. 

The concentration trends in pore gas, particularly of the VOC data, may also provide additional insight on 
the current conceptual site model for vapor migration at MDA T. At vapor-monitoring well 21-25262, the 
concentrations of the five representative VOCs decrease with depth to TD (vapor Port 9; 691 ft bgs). 
Vapor Port 9 is installed in the well-sorted, nonwelded Guaje Pumice Bed, whereas the shallower ports 
(except for vapor Port 6 in Qct) are installed either in the poorly welded ash-flows of Qbo or in the variably 
welded ash-flow units of Qbt. It is possible that the relatively higher effective permeability of the Guaje 
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Pumice Bed bounds the continued downward migration of chemicals in subsurface vapor beneath MDA T 
by providing a preferred vapor migration pathway via lateral diffusion.  

8.0 RECOMMENDATIONS 

Data collected from 2007 to 2009 at MDA T have characterized the nature and extent of COPCs in the 
subsurface for solid media; characterization of the nature and extent of COPCs in pore gas remains 
incomplete. The completion and sampling of the North Perimeter Road borehole (location 21-607955) will 
provide additional data on the COPC distribution in MDA T subsurface vapor. Based on analytical results 
obtained from current and past investigations, the recommended course of action at MDA T is to continue 
with Phase III investigation work plan activities as follows: 

 complete the North Perimeter Road borehole (location 21-607955) to a TD of ~950 ft bgs, install 
a permanent vapor-monitoring system, and collect monthly samples for up to 1 yr  

 continue monthly monitoring in permanent vapor-monitoring wells 21-25262, 21-25264,  
21-603058, and 21-603059 through June 2010 

Upon the completion of all Phase III activities, analytical results will be (re)evaluated to determine if it is 
necessary to continue sample collection from vapor-monitoring wells 21-25264, 21-603058, and 
21-603059. After data have been collected from future vapor monitoring well 21-607955, in conjunction 
with the other four vapor-monitoring wells at MDA T, a more comprehensive distribution pattern may 
emerge.  
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9.2 Map Data Sources 

Data sources used in original figures created for this report are described below and identified by legend 
title. 

Legend Item/Type Data Source 
Rio Grande Drainage Arcs; Los Alamos National Laboratory; Water Quality and Hydrology Group; 03  

June 2003 

LANL boundary LANL Areas Used and Occupied; Los Alamos National Laboratory, Site Planning & Project 
Initiation Group, Infrastructure Planning Division; 19 September 2007. 

TA boundary Technical Area Boundaries; Los Alamos National Laboratory, Site Planning & Project Initiation 
Group, Infrastructure Planning Division; 19 September 2007. 

NES boundary Nuclear Environmental Sites; Los Alamos National Laboratory, EP Environment and 
Remediation Support Services Division, EP2006-1092; 1:2,500 Scale Data; 11 January 2007. 

Major paved road New Mexico roads; Earth Data Analysis Center, Albuquerque, NM; 01 December1995. 

Paved road Paved Road Arcs; Los Alamos National Laboratory, KSL Site Support Services, Planning, 
Locating and Mapping Section; 06 January 2004; as published 04 January 2008. 

Dirt road Dirt Road Arcs; Los Alamos National Laboratory, KSL Site Support Services, Planning, 
Locating and Mapping Section; 06 January 2004; as published 04 January 2008. 

Structure Structures; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating 
and Mapping Section; 06 January 2004; as published 04 January 2008. 

Former structure Former Structures; Los Alamos National Laboratory, Waste and Environmental Services 
Division, EP2008-0441; 1:2,500 Scale Data; 08 August 2008. 

Waste storage 
features 

Waste Storage Features; Los Alamos National Laboratory, Environment and Remediation 
Support Services Division, GIS/Geotechnical Services Group, EP2007-0032; 1:2,500 Scale 
Data; 13 April 2007. 
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Legend Item/Type Data Source 
Contours Hypsography, 100, 20, and 10 Foot Contour Intervals; Los Alamos National Laboratory, ENV 

Environmental Remediation and Surveillance Program; 1991. 

Fence Security and Industrial Fences and Gates; Los Alamos National Laboratory, KSL Site Support 
Services, Planning, Locating and Mapping Section; 06 January 2004; as published 28 May 
2009. 

Revised MDA T 
fence 

Revised MDA T Fencing; Los Alamos National Laboratory, Waste and Environmental 
Services Division, unpublished data, personal communication with N. Plannerer. 

Gas line Primary Gas Distribution Lines; Los Alamos National Laboratory, KSL Site Support Services, 
Planning, Locating and Mapping Section; 06 January 2004; as published 28 May 2009. 

Water line Water Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating 
and Mapping Section; 06 January 2004; as published 28 May 2009. 

Electric line Primary Electric Grid; Los Alamos National Laboratory, KSL Site Support Services, Planning, 
Locating and Mapping Section; 06 January 2004; as published 28 May 2009. 

Sewer line Sewer Line System; Los Alamos National Laboratory, KSL Site Support Services, Planning, 
Locating and Mapping Section; 06 January 2004; as published 28 May 2009. 

Steam line Steam Line Distribution System; Los Alamos National Laboratory, KSL Site Support Services, 
Planning, Locating and Mapping Section; 06 January 2004; as published 28 May 2009. 

Communication 
line 

Communication Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning, 
Locating and Mapping Section; 08 August 2002; as published 28 May 2009. 

Building-associated 
features /structures 

Primary Landscape Features; Los Alamos National Laboratory, KSL Site Support Services, 
Planning, Locating and Mapping Section; 06 January 2004; as published 28 May 2009. 

Sampling locations Point Feature Locations of the Environmental Restoration Project Database; Los Alamos 
National Laboratory, Waste and Environmental Services Division, EP2008-0109; 4 June 2009.
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Figure 2.0-1 Location of MDA T at TA-21 
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Figure 2.0-2  Location of MDA T vapor‐monitoring wells and associated structures and features 
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Figure 4.1-1 Generalized stratigraphy of bedrock geologic units of the Pajarito Plateau 
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Figure 4.1-2  Depth profiles of reported density, calculated porosity, moisture, and saturated hydraulic conductivity for BH 21-25262 
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Figure 4.1-3 Well 21-25262 as-built well construction diagram 
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Figure 6.1-1  VOCs, tritium, and inorganic chemicals detected in the 2009 core samples collected at MDA T 
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Chloride 7.3 
Nitrate 1.95 
Perthlor~te 0.00101 (J-t-) 
Acetone 0.00227 0 ) 
(MD11-09·89lJ/ 693.7-695 .1 ft 
Fluoride 3.48 (J) 
Sulf~le 5.36 

21-603059 

A 
21-603058 

1632800 

21-11 2 

°0 
21-1 13 

SITE DETAILS OUTSIDE OF WORK AREA FENCE OMITTED FOR DATA CLARITY (SEE BASE MAP ) 

1633200 

'63'''' 

Map symbo ls : 

A A 

• 
Vapor well , red existing. black 
proposed location 

Open borehole location 

D 
D 

Disposal shaft or trench location 

Existing structure 

----
Current NES boundary 

---- Current lence line 

Sam ple text fo rmat : 
Location /D 

" / Sample description 
21-25262 (sample 10, depth) 

(MD11-09-4633) 420-425 ft 

Ni~rate 3.97 _______ Anal te data 

: (aniyte, result. 
optional qualifter 
cod,) 

Result Qualifiers: 
J = Estimated value 
J-t-= Estimated value biased high 
J - = Estimated value biased low 

All analytical results reported in milligrams per 
k ilogram (mg/kg) except as noted. 

This map was crea ted for work processes associated 
with the Environment and Remediation Support 
Services. All other uses for this map should be 
confirmed with LANL EP-ERSS staff. 
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Figure 6.1-2  Tritium and VOCs detected in MDA T pore gas round 1, October 2007 

21 -603059 
(MD1I -Q7-6804J 77_5-82.5" 
PorI I 
Acelone 49 
8enzene ~.8 
Bromoform 10 
2-6ut~none 4.3 
Carbon Dirulfide 12 
Carbon Tetrachloride 62 
Chloroform 840 
Dlchlorodifluorometnllne 6 
Hexane 8.5 
Methylene Chloride 6.4 
n-Heptanl' 6.2 
Propylene 140 
TelrachlOfOt'thene 1300 
Toluene 6.6 
1,1,2-Tfir;hloro-I,2,2-Uifluoroethane 7.2 
1,1,I -Trkhloroe1hane 20 
TrichloroetMne 710 
1,3-Xyien+I,4-Xylene 5.6 

(MD1' -Ol-680J) lB7.5-192.5" 
PM3 
AcetOlle 290 
Ben~ne 5.S 
Bmmodichioromelhane 6.4 
2·Botanone 55 
Carbon Disulfide 5.1 
CMbon Tetrachloride ISO 
Chloroform 630 
Cydohe~ane 3.4 
Dkhlorodifluoromethane 1_4 
Dlr;hloroethenell,'-) 1.4 
Helane 6.8 

~~~~~;thl~~;~~ J.6 (J) 
n-HI'pt:ane 4.1 
2-Propanol II 
Propyiem.' 160 
Tetrac:hlO!'oetheoe 340 
Toluene 6.6 
1,I,2-Trichloro-I,2,2-uifluorDethane 19 
1,1.I -Trichloroethane 29 
Trichloroethene 480 

(MDII -07·MOI} 229.5-234.5 ft 
PM' 
Acetone S60 
Benzene Il.2 
Bromodid,loromethane 7,8 
1-8ulanol 21 
2-BolanOne 170 
Carbon Disulfide I S 
carbon Tetrachloride 290 
Chloroform 630 
Cydohe~ane 3.4 
Dichlorodifluoromethane 7.4 
Dkhloroethene[I,I -] 12 
ds- l ,2-OjchlorOt'Iht-ne 3.6 
Elhylben~ne II 
'H .thyltoluene 24 
Huane 7.7 
2-Hexanone 86 
4-Methyl-2-pentanone 21 
Methylf!ne Chloride 68 
n-Heptane 12 
2-Pfop,lflol 9 
Propylene 210 
Tetrachlomelhene 250 
Tetrahydrofuran 3.7 
Toluene 25 
1.1.2-Trichloro-I.2.2-trifluoroethane 30 
1,1 , I-Trlchloroe1hane 31 
Trichloroethene 580 
1,J,s-Trimethyl!>enzene II 
1,2-Xylene 16 
1.3-Xylen+I.4-Xylene 3S 
T.itlum 2453.)2 pClIl 

(MDII·07·680IJ 292_5-297.5 ft 
PortS 
Acetone 150 
Benzene 3.2 
Bromodichloromethane 9,2 
2-8utanone 8.4 
Carbon Disulfide 5.1 
Carbon Tetrachloride 620 
Chloroform 680 
Dkhlorodifluoromethane 9.2 
1.2-0ichloroe1hane 5.2 
Dlchloroethene[l. I-I 27 
tls-U·Dlchloroethene 5 
MethyleneChloride 380 
TetrachlOfoethene 200 
Tl!\rllhydrofuran 2.7 
Toluene 6 
1,I,2-Trichloro-l,2,2-trlfluoroethane 55 
1,1,I -Trichloroethane 26 
1,1,2-Trichloroethane 27 
TrichlofOethene 1100 

16.12400 

(MDlt-07·68I)Q) 372.5·3775 ft 
Port 6 
Acetone 130 
Ben~ne 3.3 
Bromodichloromethalle 1.3 
l-BulanOlle 3.7 
carbon Olsul~de 2.8 
C~rbon Tetrachloride 350 
Chlofoform 540 
1.2-DlchlOfoethane 11 
Okhloroethene[I,I -1 33 
Methylene Chloride 720 
Propylene 40 
Teltachloroethene 78 
Toluene 5.1 
1,I,2-Trichlo-ro-l.2,2-triAuoroethane 16 
1.I, I -Trichloroethane 8.2 
1,1,2-Trichloroelh-ane 81 
Trichloroethene 800 

21-25263 

• 

21-603059 

2 1-603058 
lMD2I-Ol-680l} 67..5-n.S ft 
POrl1 
Acetone 120 
Benzene HI 
8fOrnofmm 10 
2-Butanr;me 40 
Carbon Disul~de 3.B 
Carboo Tetrachloride 63 
Chloro/orm 450 
D!chlorodifluorometh_ 5.1 
Hexane 4.3 
l -Hexanone 29 
4-Methyl -2-pentanone B.7 
Mel hy1ene Chlo.lde 7.2 
n·Heptane 3.9 
Propylene B5 
Tetrachloroethene 650 
Toluene 5.7 
1,I,I-Trkhloroethane 23 
Trlthloroethene 270 
1.3-Xylen+ 1,4·Xylene 4.9 

• 21-603058 

(MD11-0l-68OB) 160.5-165.5 ft 
1'<>,,2 
Acetone 35 
Benzene 8.4 
I-Butanol 42 
2-8U1aflone 17 
urban DiMJlfide 12 
urbon Tetrachloride 100 
Chlorodibromomethafle 9.7 
Chillroform 330 
Dkhlorodifluoromethane 6.9 
Elhylbenzene 7.5 
Hl'lCane 36 
4-Methyl-2-pentanof\E' 55 
Melh~r>e Chloride 52 
n-Hepla r>e 2'1 
Propylene 690 
Tetrachloroethene 210 
Tetr~h)'d'ofuran 4.9 
Toluene 14 
1,1,2-Trkhloro-l ,2,2-triflliOroelhane B.5 
1.I. l -Trichloroelhane 17 
Trlchloroethene 280 
1,2-Xylf!ne 9_\1 
1,3-X~len+l.4-Xylf'llf' 21 
Tritium 1549.88 pCi/l 

21-25264 

• 

(MD]' -Ol-6809) 217-222ft 
1'<>"3 
Acetone 200 
Benzene 4.9 
8romodlchloromethane 6.4 
2-Butanone 69 
Carbon Disulfide 5.7 
carbon Tetrichlotide 400 
Chloroform 680 
1,4-Dichlorobenzene 6 
Dkhlo.odWuoromelhane 6.8 
1,2-Dichloroethane 5 
Oichloroetner>eII ,I-1 9.7 
HeX<lne 83 
2-!-iexanone 37 
4-Methyl-2-pentanone B.9 
Meth~lene Chloride 420 
n-Heptane 6.4 
Pfopylene 150 
Tl"Irac:hloroelhene 270 
Toluene 5,8 
1, I,J'Trichloro-I ,2,2-I.ifluoroethane 16 
l,I,I 'Trlchloroethane 36 
I.U-Trlchloroethane 13 
Trich loroelhene 790 
1 ,3-Xylen~I ,4 -Xy1ene 4.8 

21-100 " 
21-113 " 

't" 

SITE DETAILS OUTSIDE OF WORK AREA FENCE OMITTED FOR DATA CLARITY (SEE BASE MAP) 

1533200 

(MDIH)7-68/0) 242.5-247.5 ft 
1'<>,,' 

(MD21-0l-6811) 339.S-344.5 ft 
POrl5 

Acetone 170 Acetone 160 
Benzer>e 6.4 1-8utanone 21 
Bromoform 16 
2· 8ut~noJl!' 20 
carbon Dirulfide 6.2 
carbon Tetrachloride 400 
Chlorodibromomethane 73 
Chloroform 720 
lA-Dichlorobenzene 10 
Dichlorodlfluoromethane 5_5 
1,1-0Ichloroelhane 11.8 
OictIloroethene!1, H II 
c;';-',2-Dkhloroether>e 4.1 

Carbon Tetrachloride 6.4 
Chloroform 110 
1,2-Dichloroethane 3.9 
Methylene Chloride 280 
Propylene 11 
l.l,2-Trichloroethane 63 
Trkhloroethene 47 

HeKarlt' 9.4 
4-Methyl-2-pen tanone 4.5 
Methylene Chloride 860 
n-Heptane 6.3 
Propylene 160 
Teuachloroethene 120 
Toll)('ne 9.6 
1,I,2-Trkhloro-I,2,HllfluOfoet hane 19 
1. I,I -TrichIOfoethane 22 
1,1,2-Trlchloroethane 19 
Trlchloroethene 810 
1.3-Xylen+I,4-Xylf!r>e 5 

21 -252M 
{MD1/-07-68IJ} 67.5-72.5ft 
Port I 
Aa!tone 11 
Bromoform 12 
Carbon Oflullide 3 
carbon Tetrachloride 160 
Chloroform lSO 
Cydohexane 3.2 
Oichlorodlftuoromethane 10 
1,2 ·0Ichioroelhane ].8 
Methylene Chloride 250 
Telrachloroeth!"ne 1500 
Toluene 5.1 
l,I,I -Trichimoethane 18 
Trichloroethene 660 

(MD2 / -0l-6814) 1505-'55.5 ft 
Port 2 
Acetone 68 
Ben~ne 2.9 
I-Butanone 12 
carbon Tetra<:hlorlde 160 
Chloroform 310 
Cydohe~ane 4.5 
Oichlorodifluoromethane 8.6 
1,2-0lchloroethane 4 
Methylf!ne Ch lmide 300 
Telrachloroetileoe l60 
Tol\J'l!ne 6.8 
l,l ,l -Trich lmoethane 19 
TrkhlOfOethene 420 
Tritium 13371.2 pOI\. 

(MD]t{Jl-6815) 222.5-227.5 ft 
1'<>,,3 
Aa!tone 18 
2-Butanone 3A 
carbon Oirullide 3.8 
Carbon Tetra<hlorlde 180 
Chloroform 300 
Cydohexane 3.6 
O,<hlorodifluoromethane 6.6 
1,2-Dkhloroethane 6.3 
Meth~lene Chloride 420 
Tetra,hloroetheoe 160 
1.1,2-Trichlom-l.l,1-trinuoroethane 6.7 [J) 
1,1,I -TrkhloroetMane 16 
TrichlOfOethene 380 

(MD]f-Ol-6816) lH-328ft 
Pofl4 
Acetone 19 
carbon TeV3thloride 190 
Chloroform 270 
Dlchlorodifluorornethane 4.9 
1,2-0ichloroethane 5.9 
I, l-Dlchloroethene 4 
Methy lene Chloride 590 
Tetrachloroetht-ne 79 
Toluene 5.B 
1.l.1-TrichJOIoethane SA 
Trlchloroetheoe 320 
1,3-Xylen+I,4-Xylene 5.7 

(MOI/-Ol-MIl) 349.5-354.5 ft 
1'<>,,5 
Acetont" 44 
2-8utanone 5.6 
Carbon Tetrachloride lJO 
Chtoroform 550 
1,2·0khloroethane 15 
l.I-Dkhtmoelherle 6.8 
Methy lene Chloride 1300 
TetrachlOfOE'thene 26 
Toluene 9.4 
Trichloroethene 460 
l.3-Xylen+l,4-Xyll"<1e 8.4 

Map symbols: 

I. . 

• 
Vapor well, red existing, black 
proposed location 

Open borehole location 

Disposal shaft or trench location 

Existing structure 

Current NES boundary 

Current fence tine 

Sample text format: 
Location 10 

" / Sample description 
21-25262 (sample 10, depth) 

(RE1()..07-5304) 62.5-72.5 ft 

Port 2 PonNo. 
Ac:etone 5.5 (J) ___ Anatyte dala 

(analyte, result , 
optional qualifier 

Result Qualifiers: code) 
J :: Estimated va lue 
J+= Estimated value blased high 
J- '" Estimated value biased 10'0'/ 

All analytical results reported in micrograms per 
cubic meier (!-191m3) except as noted_ 

This map was created lor work processes associated 
with the Environment and Remediation Support 
Services. All other uses for this map should be 
confirmed with LANL EP-ERSS staff. 
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Figure 6.1-3  Tritium and VOCs detected in MDA T pore gas round 2, February 2008 

1632400 

21 -603059 
{M011-0lI-IOSIS} 775-82.5ft 
pon I 
Carbon Disulfide 2.8 
urban Tetrachloride SS 
Chloroform 800 
DichlorodifiliOfOmethane 5.1 
Methylene Chloride 4 ,2 
Tetrachloroethene 1400 
1,I,2-Trkhloro-l.2,2-t rlfluoroelhane 6.9 
1,1.1 -Trlchloroethane HI 
Trichloroethl'ne 700 
Tritium 1160.83 pCi/l 

/MD11-<J8-/OSI9) 187.5·192.5ft 
Po", 
8romodichlorQmethane 7 
Carbon Oi~lfide 3.5 
Carbon Tetrachlo,ldl' 140 
Chlorolonn 570 
Okhloroolfll1Oromethane 7.1 
1.1-Dkhloroethene 6.2 
Methylene Chloride 24 
Tetra.:hloroethene no 
I, I,2-Trichloro-l.2,2-frifluoroelhane 15 
1,l.l-Trichloroethane 28 
frk hloroethene 460 

(MD21-<J8·W51C) 229.5·234.5 ft 
Po"' 
A<:etone II 
Benzene 2.9 
Carbon Oi~!lide 2.7 
Carbon Tetrachloride 140 
ChloroForm 330 
Okhiorodifllloromethane 4.8 
I.I -Oichloroethl!fle 5.7 
Methylene Chloride 13 
Tetra.:hloroethene 120 
Toh .. l.me 13 
1.1.2-Trkhloro-l.2.2 -trl~uoroeth;lne 12 
1,I. l-Trkhloroetllane 14 
Tric:hloroethl'ne 300 
Tritium 1553.92 pCVL 

(MD21·OS-IOS11) 292.5·2975ft 
pon 5 
8romodichlo'orr>ethane 9.6 
Carbon OisulMe 3.7 
Carbon Tetrachloride 670 
ChloroForm 660 
Dkhlorodifll1OrOmethane 9.8 
1.2-0ichloroothane 5.4 
I.I -Dichloroethene 26 
tls-I,2-0Ichloroethene 3.9 
Methylene Chloride 330 
Tevachloroethene 180 
Toillelle 4.6 
1.I,2-Trichloro-I.2.2-trifluoroethane SI 
1,I ,I -TrichlQl"aethane 27 
I.I,2-Trichloroethane 24 
Tric:hloroethene 1200 
Tritium 74],398 pCi/l 

/MD11-Q8-W512} 372.5-317.511 
Port6 
ACttone 9..4 
Benzene 3.4 
Bromodichloromethane 12 
Carbon Disulfide 3.4 
C~rbon Tevilchloride 580 
Chloroform 750 
1.4-0ichlorobenzene 7 
1,2-0ichloroethane 16 
1,l'Oichloroethene 52 
cis- l ,2-Dichloroothene 5.9 
Melhylene Chloride 920 
Telfa.:hloroethene 110 
Toluene 7.9 
1,\.2-Trichloro-I.2.2-!ri~uoroethane 24 
1.1.1-Trlchloroethane 14 
l,I.2-Tri(hloroethane 120 
Trk hloroethene 1300 
Tritium 2505.89 pCWL 

, --- 21 -603058 
(M02HJ8-I05G4) 67.5-72.5 ft 
Port I 
Carbon Disulfide 2.7 
Carbon Tetrachloride 78 
Chloroform S40 
Dlchlorod ifiuoromethane 5.5 
Methylene Chloride 5.1 
Tl'1rachtoroethene 750 
1.1.2-Trkhloro-l.2.2-tri!luoroethane 7.2 
1.1 . I-Trktlloroethane 26 
Trkhloroethene 340 
Tritium 796,201 pCI/l 

{M021-08-I050S} 160.5-1655" ""', 
Acetone 21 
2-8utanone 13 
Cilrbon Disulfi~ 9.7 
Carbon Tetrachloride 240 
Chloroform 680 
Dkhlorodifluoromelhil"" 711 
1 ,1-Dichloroethene 4,1 
Methylene Chloride 120 
Propylene 49 
Tetrachloroet hene 410 
1.1,2-Trichloro-l.2,2-trifl"oroeth,me 16 
1.1.1 -Trlchloroethane 38 
Trichloroelhene 640 
Tritium 123156 pCiIt 

Prop. 21-607955 

'" 

{M02/-<J8-IOS06} 217-222ft ,.,,, 
(arbon Disl1lfide 4.1 
Carbon Tet ra(hloride 380 
Chloroform 690 
Dichlorodifluoromethane 7.2 
1,2-Dichloroethane 6 
', l -0khloroelhene 9.5 
Methylene Chloride 430 
Te!lachloroethene 220 
Toluene 14 
',1 ,2·T richloro-l,2,2-trifluoroethane 24 
I. 1. ' -Trichloroethane 33 
Trichloroethene 630 
Trilium 25118.3 pCi/t 

SITE DETAILS OUTSIDE OF WORK AREA FENCE OMITTED FOR DATA CLARITY (SEE BASE MAP) 

1632800 

(M02 1-0lI-/OSO?) 242.5-2475ft 
Port 4 
Carbon DiSl1lf1de 7.1 
Carbon Tetrachloride 760 
Chloroform 1200 
1..4-Dichlorobenum> 12 
O!chlorodiflu.oromethane 9.4 
1,l·Dichloroethene 19 
Methylene Chloride 1500 
Tetrachloroethene 1&0 
l,I.2-Trichloro-l.2,2-trinuoroethilne 43 
I.l , l ·Trlchlo<oethilne 40 
1,I,2-Trkhloroeth<lne 45 
Trlchloroethene 1500 

(MD2t-.os- iOSOlI) 339.5-344,5 ft 
PM' 
Carboo Tetrachloride 530 
Chloroform 1000 
lA·Dlchlorobenzene 14 
1.2-Dichloroel hane 24 
1.1·0ichloroethene 15 
Methylene ChlQl"ide 1900 
Tetrachloroethene 76 
1 . 1 .2·Trichloro-1.2.2-tri~uoroelh.Jne 26 
1.1.1 -Trichloroethane 12 
1,I,2-Trichloroethane 26 
Trichloroe\hene 930 
Tritium 153513 pCVL 

21 -25264 
/MD11-OB·IOSII) 67.5-72.5 It 
pon 1 
Carbon TetriI'Chlorlde 160 
Chloroform 410 
DichlorodifluofOmethane I] 
Methylenl' ChlOflde 36 
Tetrachloroethene 2500 
1.1.1·Trlchloroethane 29 
rrkhloroethene 980 
Tritium 1251.85 pCiJL 

(M021-OS-IOSI2) 150.S-ISS.SIt 
Port 2 
Acetone 12 
Carbon OISlllfide 5.7 
CarbooTetrachloride 170 
Chloroform 360 
Cydohexane 5.4 
OichlorodifluorQmethane 10 
Methylene Chloride 220 
Tetrachloroethene 440 
1,I,2-Tri(hloro· U.2-trlHuoroelhane 7 
1,I,I-Trkhloroethane 24 
Trichloroethene 520 
Tritium 841 72.8 pCVL 

(M021-0lI-WSI3) 222.5-227.5 It 
Portl 
8romodkhloromethane 6 
carbon DIsulfide 6 
Carbon Tetrachloride 310 
Chlorolorm 450 
Cy(lohe~ane 5.6 
Oichlorodilluoromethane 9.9 
1.2-Dkhloroethane 9.3 
1,l·Oichloroethene 5 
Methylene Chloride 640 
Tetrachloroethene 190 
1.1.2-Trichlofo-1.2.2-triAuoroethane 9 
1,1.1-Trkhloroelhane 21 
1,I ,2-Trichloroethane 4,6 (J) 
Trichloroethene 62(1 
Tritium 49611.9 pCI/L 

/MD21-0lI-IOSI4j 323-328 ft 
Port " 
Ca'bon Tetra.:hlorlde 370 
Chloroform 540 
O'chlorodifluomm(!thane 7 
1.2·Dichloroethane 12 
1,l -Dlchloroethene 8.3 
Methylene Chloride 1200 
Tetrachloroethene 81 
1.1,2-Trichloro-l,2.2-{.IAuoroethane 10 
I.I.1-Trichloroethane 9.3 
frkhloroethene 620 
Tritium 197559 pCVL 

(M021-D8·10515) 349.S-354.5ft 
Port 5 
Carbon Tetrachloride 460 
Chloroform 1000 
1.2-Dichloroethane 30 
l,l -DichlorOf'lhene 15 
Methylene Chloride 2400 
Tetrachloroethene 34 
Trichloroethene 890 
Tritium 1132.8 pCVL 

",,,., 

Map symbols : 

"' ''' • 
Vapor well , red existing. black 
proposed location 

Open borehole localion 

D 
D 

Disposal shaft or trench location 

Existing structure 

----
Current NES boundary 

----
Current fence line 

Sample text format: 
Location ID 

" / Sample descripfion 
21-25262 (sample ID, depth) 

(RE10-07-5304) 62.5-72.5 ft 
Port2 - _ __ _ 

5.5 (J ) Port No. Acetone 
---- Analyte dala 

Result Qualifl6rs: 
J : Estimated vallie 

(analyte. result. 
optional qualifier 
"",.) 

J __ Esllmaled value biased high 
J- '" Estimated value biased low 

Ali analytical results reported in micrograms per 
cubic meter (lJg/m3) e){cept as noted. 

This map was created for work processes associated 
wlth the Environment and Remediation Support 
Services. All other uses for lhis map should be 
confirmed with lANL EP-ERSS staff. 
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Figure 6.1-4  Tritium and VOCs detected in MDA T pore gas round 3, May 2008 

21-603059 
(MD21{)8- I22J6) 77.5-82.5ft 
Pon I 
Acetone I I 
2-8ulanone 2.8 
C~rbon Disulfide 2.9 
carbon Tetrachloride 57 
Chloroform 900 
Melhylene Chloride 3.1 
Tetrachloroethene 1400 
I, 1 , 2-Trkllloro-l,2,2-t,it1uoroeth~Jll' 6.6 
1,1,I-Trlchloroethane 19 
Trichloroethene 670 

(MD2HJiH1l31) 187.5-192.5ft 
Pon) 
8romodichloromethane 6.7 
Carbon TetrachlOfide 140 
Clllorofo,m 610 
1,1-0kllloroethene 7_1 
Methylene Chloride 22 
Tetrachloroethene 320 
I, 1.2-T rlchloro-l,2,2-Irifluoroeth~ne 18 
1,I,I·Trichloroeihane 24 
Trichloroeth('f1e 440 
Tr~ium 457,765 pOl L 

(1.1021 -08-12238/229.5-2345 ft 
Port 4 
A.::etone 31 
8romodichloromethane 6.8 
2-8utanone 4 
Carbon Disulfide 4 
Carbon Tetrachloride 330 
Chloroform 670 
DI,hlOfodiAuoromethane &4 
I,I-Okhloroethene 14 
Methylene Chloride 50 
Tetrachloroethene 240 
I, 1 , 1-Trkhloro-l,2,2-trifluoroeth~~e 35 
I,I,I -Trichloroethane 29 
Tflchloroethene 620 
Tr~ium 1143,8 pOll 

(1.1021 -08- 12239) 291.5-197.5 ft 
PonS 
Benzene 2.8 
8romodlchloromethane 8.4 
Carbon TetrachlOfjde 620 
Chloroform 650 
OichlOfOdlHuoromethane 9 
1,2-0ichloroeihane 5.3 
I,I -Dichloroethene 14 
ds-l,l-Dlcllloroethene 13 
Etl1~nol 21 
Melhylene ChlOfide 290 
Telrachloroeihene 170 
Toluene 3.8 
I, 1 , 1-Trlchloro-l.2,2 -triOtJOroeth~ne 54 
I,I , I-Trlchloroethane 25 
1.1,2-Trkhloroethane 22 
Trkhloroethene 1000 
Tr~jum 438.762 pCi/l 

(MD21.{)8-lll40) 371.5·]77.5 ft 
POri 6 
Acetone 58 
Benzene 3.2 
8romodichloromethane 10 
2-8ulanone 6.6 
Carbon Tetrachloride 540 
Cllloroform 780 
1.4-Dichlorobel1zene 7.6 
1.2-Dichloroethane 14 
1,I-Dkhloroethene 51 
dS-I,2-Dichloroethene 4.4 
Ethanol 65 
Meth~lene Chloride 880 
Tetrachloroethene 100 
Toluene 6.2 
1,I,2-Trlchloro-l ,2,2-trlfluoroethane 28 
1 , I,I -Trichloroetha~e 12 
1.I,2-Trichloroethane 110 
Trlchloroethene 1200 
T,~ium 5380.01 pCVL 

16.32400 

.,.-------- 21 ·603058 

/ 

(MD21 -08-IU42) 67.5-72.5ft 
Port 1 
I-Butanol 52 
C~rbon Disulfide 6.3 
Carbon Tetrachloride 61 
Chloroform 490 
Ethanol 12 
Methylene Chloride 6.8 
Tet,~chioroothelll! 640 
Tetrahydrofuran 2.7 
1,1,1 -Tnchloroethalll! 21 
T,icllloroolhel1e 300 

(MD2 1-08-12244) 217-222 ft 
Ponl 
carbon Tetrachloride 370 
Chloroform 740 
1,4-0ichlorobel1zene 5.5 
DkhlorodlflLJoromethane 6.5 
1,2-Qichloroethane 5.4 
1,I-Oichloroetllet1e 9.9 
Ethanol 15 
Methylene Chloride 380 
Telrachloroe1hene 240 
1,1 ,2-Trichlo,o-1.2,2-1 rffluoroethane 27 
I, \,I-Trkhloroethane 35 
1,1,2-Trichloroethane 13 
Tnchloroethene 780 
Tritium 583.107 pCIIL 

& 
21-603058 

21-25263 

• 

21-603059 

(MD21 -08-12245) 142.5-247.5 ft 
Port 4 
Bet1~ne 4.1 
carbon Disulfide 5.6 
Carbon Tetrachloride 610 
Chloroform 1100 
1,4-Dkhloroben~ne 14 
Okhlorodifiuoromelhane 8 
1.2-0ichloroethane 17 
I,I -Dichloroethene 17 
d~-1,2-0ichloroethene 6 
Elllanol 55 
Melhyl('f1e Chloride 1200 
Tetrachloroethene 170 
Tetrahydrofuran 3.8 
1,1,2-Trlchloro-l,2,2-triflooroethane 37 
1,I,I-Trlchloroethane 32 
1,1.1-Trlchloroethane 42 
Trlchloroeth('f1e 1200 
Tritium 461.252 pOl l 

21-25264 
& 

(MD21 -08-12246) 3395-344.5 ft 
Pori 5 
Carbol1Tetr~chlorlde 510 
Chloroform 1100 
1.4-.0ichlorobenzeoe 18 
1,2-Dichloroethalll! 14 
\,I -Oichloroetheoe 15 
Ethanol 42 
Methy~neChloride 1800 
Tetrachloroeth-ene 61 
" 1,2-Trichloro-1 ,2,}-rrifluoroel hane 28 
1,1,I-Tridlloroeth<lne II 
1,J.2-Trldlloroethane 3 1 
Trichloropthene 1000 

21-100 " 
21-113 " 

'+-" 

SITE DETAILS OUTSIDE OF WORK AREA FENCE OMITTED FOR DATA CLARITY (SEE BASE MAP) 

,~"'" 

163)200 

21 -252" 
(MD21-08-112411 67_5·72,5 ft 
eM' 
Carbon Tetrathloride 140 
Chloroform 410 
DichlorodlHuoromethane 13 
Meth~lene Chloride 24 
Tetrachloroetllene 2300 
Tetrahydrofuran 5.2 
1,I,I -Trichloroethane 26 
Trichloroethene 880 
Tritium 6251.64 pClIl 

(MD21.{)8-12248j 1505-1555fl 
eM' 
Acetone 73 
2-8utanone IS 
Carbon Telrachloride 150 
ChlOloform 360 
Cyclohexane 5.4 
DlchlofodlfluOfomefllane 9,7 
Ethanol 10 
Meth~~ne Chlmide 190 
Tetrachloroe1hene 400 
1,I ,I-Trichloroethane 23 
Trlchloroethene 480 
Tritium 110123 pCiI\. 

(MD21-08- 12249) 222.5-227.5 ft 
eM) 
Carbon Disulfide 3.2 
Carbon Tetrachloride 290 
Chlmoform 470 
Cyclol1e~ane 6.2 
Di,hlorodlHuoromethane 8,6 
1,2-0khloroethane 9,3 
I,I-Dichloroethene 6.6 
Methylene Chloride 590 
Tetrachloroethene 190 
Toluene 3.4 
1,I,2-Trichloro-l.2.2-trinuofOelhane II 
1,I,I -Trichloroethane 21 
Trkhloroethene 580 
Tritium 66092.6 pOlL 

(MD21-08-/11S0) 323-328ft 
POf!4 
Acetone 110 
2-6ulanone II 
Carbon Tetrachloride 340 
Chloroform 570 
1.4·Dichlorobenle~e 6 
1,2-0ichloroethane 13 
I,I -Dicllioroelhene 7.6 
Methylene Chloride 1200 
Tet,~chloroethene 77 
l,l,2-Trichloro-l .2,Hr1fluOfOethane 11 
I,I,I-Trlchloroethane 8,6 
Trichloroetllelle 600 
Tritium 3493.47 pCl/l 

(MD21-08-Il2S 11149.5·3545" 
POf! 5 
Carbon Telradlloride 360 
Chloroform 940 
1,2-0idtloroelhanl' 24 
1, l -Olchloroethene 12 
Melhy~ne Chlo ride 1900 
Te1l~chloroethene ]2 
Toluene 16 
Trlchloroethene no 
Trhium 1872.38 pCVL 

Map sym bols : 

& & 

• 
VaporweU, red existing, black 
proposed 10catiol1 

Open borehole location 

D 
D 

Disposal shaft or trench location 

Existing structure 

----
Current NES boundary 

----
Current fence line 

Sample text format: 
LOCBfion 10 

" / Semple description 
21-25262 (sample 10, depth) 

(RE10-07-5304) 62.5-72.5 ft 

Port 2 Port No, 
Ac:etone 5.5 (J) ____ Ana/yte dala 

(analyte, result. 
oplional qualifier 

Result Qualifiers: code) 
J -;: Estimated value 
J+= Estimated value blased high 
J- '" Estimated value biased low 

All analytical results reported in micrograms per 
cubic meier (~glm3) except as noted. 

ThIs map was created for work processes associated 
with the Environment and Remediation Support 
Services. All other uses for this map shOUld be 
confirmed with LANL EP-ERSS staff, 
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Figure 6.1-5  Tritium and VOCs detected in MDA T pore gas round 4, September 2008 

21-603059 
(MOll·08·14818) 775-82.5" 
Port I 
Carboll Tetrachloride 67 
Chloroform 1000 
Oichlorodifl lJorOrTlethalle 6.2 
Methylene Chloride 4.3 
Tetrachloroelhene 1700 
LL1-Trichloroethalle 21 
Trichloroelhene 770 
TrllilJm 452.696 peVl 

(M02/ ·08· 14819) 187.5-1925 (t 
Porl l 
8romodlchloromelhan .. 7 
] -Butanene 8 
Carboll Tetrachloride 130 
Chloroform 550 
Oichlorodifl lJorornethalle 6.5 
l,l·0khloroethene 5.5 
Methylene Chloride ]4 
Propylene 8.4 
Tetrachlo roethene 300 
1.1,2-Trichloro-1.2,2-triflooroethalle 15 
1,I.l-Trkhloroelhane 26 
Trichloroethene 440 
TrllllJm 505.469 pOll 

(M021.cs· 1481O) 229.5-234.5" 
PorI 4 
Carboll TetraChloride 280 
Chloroform 580 
Okhlorodifl lJorOmelh .. ne 7.1 
I.I ·Qichloroethene I I 
Methyleoe Chloride 49 
Propylelle 13 
Tetrachloroethene 230 
l. l .2·Trichloro- l .2,2-trifllJOfoelhalle 29 
1.1. ' -T richloroethalle 28 
Trichloroelhene 600 
TrililJm 1646.42 pCVL 

(M021-{)8'I4821) 292.5-2975" 
PorI 5 
Bromodlchloromelhalle 9.7 
Carbon Tetrachloride 620 
Chloroform 620 
Oichlorod ifllJoromethane S.6 
1,2·Qichloroelhan .. 5.3 
I,I-Qichloroelhene 23 
cis-l,2·0khloroethene 3.8 
Methylene Chloride 300 
Propylene ro 
Tetrachlo roelhene 160 
TollJene 3 .9 
1.1.2-Trichloro· I.2.2-trifll>Oroethane 49 
1,1.I·Trichloroethalle 25 
1,I,2-TrichlorDelhilne 20 
Trichloroethene 1100 
TrllilJm 2835.43 pOll 

(MD21·08·14822j 3725-3775 " 

""n' Bromodkhlorornelhane 8.4 
Carboll OlslJllide 18 
Carboll Tetrachloride 380 
Chloroform 520 
1.2-Oichloroelhalle 12 
1.1-0ichloroethene n 
Methylene Chloride 680 
Propylene II 
Tetrachloroethene 63 
TollJene 5.4 
1,1.2·Trlchloro-l ,2,2·triflllOtoethane 17 
1,1.1-Trichloroelhalle \I 
I.I,l-Trichloroelha lle 81 
Trkhloroether>e 860 
TrililJm 417.64 pOll 

16..12400 

/ 

21-60]058 
(MD11-(l8·I48IJ) 675-72.5 ft 
Pon 1 
2-Butanon~ S 
(arbon T<!Ira(hloride 68 
Chloroform 510 
Dkhlof(xlinUOfome(h~ne 5 
Metllylene Chloride 53 
Tetrachloroethene 680 
l,I,l -Trkhloroethane 12 
Trkhloroetheoe 320 

21-25263 

• 

21-603059 

"""" 

(MDlt-08- I48!4) 217·222 ft 

"'n' Carbon Tetrachloride 380 
Chloroform 720 
Dlchlorod1l1uoromethane 7.3 
1.2-0khloroelhane 63 
1.1-Dichloroethene 9,1 
Methylene Chloride 440 
Propyll'ne 11 
Tel rachlo.oetheoe 230 
1.1.2-Trkhloro-l.2.2-tril1uoroethane 2l 
1.1,l -Trichloroethane 35 
l,l.2-Tfichloroethane 14 
Trichloroelhene 820 
Tritium 799.333 pOlL 

(MDJI-(J8-14815) 2425-247.5ft 

"'n ' I-Butanol 70 
J-Butanoof' 7 
( arbon Disulfide 9.2 
urbon Tetr.Khloride 440 
Chloroform 770 
1,4-Dlchl0r0~nZf'nt' 9.1 U) 
Dkhlorodifluo.ometlmle 6.2 
1 ,2 - Dkhloroel~ne 15 
1.1-DkhIOfoelnen.e 11 
ei5- ' ,2·0Ich loroettlene 5.7 
Ethanol 7.3 
Methylelle Chloride 1000 
Propylelle 10 

(M011·08·14816) 3395-344.5h 

"'n' Carboll Tetrachloride 520 
Chloroform 1000 
1.4-0Ichlorobell~Ile 13 (J) 
1.2-0khloroelh,,"e 24 
1.1-Okhloroelhelle 17 
MelhyleneChloride 2000 
Propyl .. Ile 16 
T .. trachloroetflene 52 
1,I ,2-Tfkhloro· I.2.2-trinlJoroelhalle 23 
I,I. I·Trichloroethalle 11 
1,1.2-r.i(hloroethalle 25 
Trichloroet~ne 990 

Tetrachloroethelle 120 
1,1,2-Trichl0r0-1.2,HrinlJoroethalle 24 
1,1 ,1·Trkhloroelh'lIle 2] 
l ,1.2 ·Trichloroelh,,"e 31 
Trlchloroelhelle 990 
TrltilJm 963.595 pOll 

21-25264 

• 

21-1°0 " 
21-113 " 

'+-" 

SITE DETAILS OUTSIDE OF WORK AREA FENCE OMITTED FOR DATA CLARITY (SEE BASE MAP) 

21·25264 
(MD21{)8'14828) 675-72.SfI 
Pori I 
Carboll Tetrachloride ISO 
Chloroform 400 
OichlorodilllJoromelhane 13 
Methylene Chloride 1\1 
Tetrachloroelhene 2700 
1,1,1-Trich loroethane 27 
Trlchloroether>e 1000 
TrililJm 8939.89 pCiIl 

163)200 

(MD2I·08·14829) 150..5-1555" 
PorI 2 
Cilrboll TetraChloride 170 
Chloroform 380 
Dichlorodifl lJorome!hane 9.B 
1,2·0ichloroelha ll" 3.8 
Methylene Chloride 200 
Propylene 6.11 
Tetrachloroethene 420 
1,I,2-T richtofo-l,2,2-trifluoroelhane 7.7 
l,l,l-Trich loroelhiine 26 
Trlchloroelh-em> 530 
TrililJm 150117 pCi/l 

(MD11·08-148JO) 222.5-2275" 
PorI ] 
Carbon TetraChloride 320 
Chloroform 480 
OichlOrodifl lJoromethan e 9.8 
1.2·0ichloroelhane II 
1.I-Okhloroethene 5.2 
MelhyleneChloride 660 
Propylelle 13 
Telrachloroelhene 200 
l.l,l -Trich loro-l,2,2-lrifll.lOroelhane 10 
1.I.l-Trichloroethalle 24 
Trlchloroelhene 640 
TrililJm 113362 pCill 

(MD21 -08-I48JI) 32J-328ft 
PorI 4 
Carbon Telrachloride 430 
Chloroform 680 
Okhlorodlflooromethane S.l 
1.1-0khloroethane 20 
l ,l-0khloroethene 8 
Methylene Chloride 1500 
Propylene 19 
Tetrachloroelhel1e 70 
l ,l .2-Trlchtoro-I,2,2-triflvoroelhane II 
l ,l.'·Trich lof!ll')hall" II 
Trlchloroeltll'ne no 
TrllilJm 2605.36 pCVl 

(M011·OS-14832) 349.5-354.5 ft 

"'n' Carboll Tetrachloride 500 
Chloroform 1100 
1,2·0ichioroelhane 36 
l ,l·DkhtorDelhene 13 
Methylelle Chloride 2500 
Propylelle 2 1 
Telrachloroelhe!1e 31 
Trich lOfoelhl'flOe 920 
TrililJm 1 S86 pOfL 

"'''00 

Map symbols : 

I. . 

• 
Va porwe!l, red e xisting, black 
proposed location 

Open borehole location 

D 
D 

Dis posal shaft or trench location 

Existing structure 

----
Current NES boundary 

----
Current fence line 

Sample text format: 
Loca(ion 10 

" / Sample description 
21-25262 (sample 10, depth) 

(RE10-07-5304) 62.5-72.5 ft 

Port 2 PanNa. 
Ac:etone 5.5 (J) ___ Ana(yte dala 

(analyte , result , 
optional qualifier 

Resull Qua(ifiers: code) 
J -;: Estimated value 
J+= Estimated value blased high 
J- '" Estimated value biased IOY-/ 

All analytical resulls reported in micrograms per 
cubic meier (~glm3) except as noted. 

This map was created lor work processes associated 
with the Environment and Remediation Support 
Services. All other uses for this map should be 
confirmed with LA Nl Ep·ERSS staff. 
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Figure 6.1-6  Tritium and VOCs detected in MDA T pore gas round 5, February 2009 

21-603059 --------. 
(MDl1-{)9-3546) n.5-t12.S ft 
Port I 
6romodlchloromelhane 6.4 
Carbon Tetrachloride 73 
Chloroform 1100 
Oichlorodifluoromethane 6.4 
Methylene Chloride 4 
Telrachloroelhelle 1600 
1,1,1-Trichloroethalle 22 
Trichloroethene 820 
Tritium 6357.79 pCl/L 

{MD21{)9·3545} 187.5·1925ft 
Pon' 
6romodkhloromelhane 8.7 
2·Butanone 4.1 
Carbon Oisulfide 6.8 
Carbon Tetrachloride 170 
Chloroform 700 
Dlchlorodifluoromethane 7.6 
1,1-Dichioroethene 7.2 
Methylerle Chloride 29 
Tetrachloroethene 390 
1,1,2-Trlchloro-l.2,2·trinuoroethane 16 
I,I,I-Trichloroethane 30 
Trkhloroethene S50 
Tritium 556.668 pCl/L 

(MD2I.(J9.3547) 1295·234.S ft 
PorI 4 
Acetone 9 
6romodichloromelhane 8.6 
Carbon Tetrachloride 440 
Chloroform 770 
Cydohe~ane 3.1 UJ 
Dichlorodifluoromethilne \0 
1.1 ·o;chloroethene 19 
Methylene Chloride 80 
Tetrachloroethelle 290 
1.1.2-Trkhloro-l.2.2-Irifluoroethane 39 
1,1,I-Trlchlo.oelhane B 
Trichloroelhene 810 
Tritium 1368.89 pCl/L 

(MD1 1-09-35491 192.5-297.5 ft 
PortS 
6romodkhloromelh~ne II 
Carbon Tetrachloride 750 
Chloro/orm 740 
Oichlorodilluoron'lethane II 
1,2·0ichloroelhane 6.1 
1,I ·Dkhloroethene 30 
Ethanol 13 
Methyfene Chloride 360 
Tetr~chloroelhene 210 
Toluene 4.8 
1.1 ,2-Trkhloro-l.2,2-{rifluoroelhane 51 
l.l,I-Trichloroethane 31 
1,1,2 ·Trl(hloroethane 25 
Trichioroethene 1300 
Tritium 4105.4 1 pClll 

(MD11·(}9-JS50) 372.5·3]7.5 ft 
Pon, 
Benlene 4.1 
6romodkhlorometkane \4 
Calbon Tetrachloride 670 
Chloroform 90(1 
1,4-Dichiorobenzene 7_8 
Oichlorodifluoromethane 5.3 
1.2·0khloroethane 19 
I, I-Okhloroethene 65 
(ls · I,2·0Ichioroethe ne 4.1 
Ethanol 54 
Methylene Chloride 1100 
Tetrachloroelhelle 120 
Toluene 7.S 
I, 1,2·Trichloro-l ,2,2·, rlfluoroeltu.ne 26 
I,l ,\ -Trkhloroethane IS 
1,1,2-Trlchlo.oethane 120 
Trichloroetilene 1400 
Tritium 5277.58 pOll 

16.32400 

"""" 

,,----- 21-60]058 
(MD21-Q9.JS53) 67.5-725 ft 
Pon 1 
Carbon TMrachlorlde 80 
Chloroform 590 
Dl(hlorooif)uoromethane 6 
MethyleneChloride 6.6 
TetrlKhloroethene 790 
1.1.2-Trkhloro-l.2,1 -trifluoroetharle 7.9 
1.1.1 -Trkhloroethane 24 
Trkhloroethene 370 
Tritium 3346.86 pCi/L 

21-25263 

• 

& 
21-603058 

(MD11{)/}-3554J 217-222ft 
Pon' 
Bromodlchloromelhane 6.1 
Carbon Tetrachlorldf> 480 
Chloroform 890 
1,4-0ithlorolJe.nzene 6.1 
Dichlorodlfluoromethane 8.5 
1.2-Dlchloroethane 7.7 
l,l -Dkhlo,oethene 13 
Ethanol 14 
Mflhylene Chloride S40 
TetrachlofOf'thene 300 
1.1 .1-Tr'chlorO-l ,l.2-\rlfluoroethane 29 
1,1,I-Trkhlo'Ol'lhalll' 42 
\ ,1.2 -Trlchloroethane 17 
TrichlolOethene 1000 
Tritium 6339.59 pOlL 

21-25264 
& 

(MD1H)9-J555) 2425-2475" 
Por14 
Carbon Tetrachloride 740 
Chloroform 1300 
l,4 .. D1chloroben~ene 14 
U-Okhloloethane 22 
l ,l-0ichloroethene 19 
Ethanol 46 
Melhylt'flt' Chloride ISOO 
Telrachloroethene 200 
1.1.2-Trichloro-I.2,2 -trifluoroethane 37 
1.I,I·Tlichloloethane 41 
1,I,2-Trichloroethane 45 
Trichloroethene 1400 
Tritium 2155.65 pOll 

(MD1HIH556) 339.5·344.5ft 
Porf S 
Carbon Tetrachloride 750 
ChlO/olorm 1500 
1,4-0ichlorobenzene 25 
1.2·0khlofoethane 33 
1,1-0ichloroelhene 22 
Ethanol 43 
Methylene Chloride 2400 
Tetradlloroethene 96 
1,I,2-Ttkhloro-l,2.2-trlfluoroethane 33 
1,1.I -Tlichloroethane 17 
1,1 ,2-Trjchloroethane 42 
Trlchloroethene 1400 
Tritium 581.996 pOll 

21-1°0 " 
21-113 " 

'+-" 

SITE DETAILS OUTSIDE OF WORK AREA FENCE OMITTED FOR DATA CLARITY (SEE BASE MAP) 

21-25264 
(MD21 ·(}9·3564) 675·725n 
Port 1 

163)200 

Carbon Tetrachloride 170 
Chloroform 500 
Oichlorodinuoromethane 15 
Methylene Chloride 20 
Teltachlofoetht'flt' 2900 
l ,I, l ·Trichloroelhalle 31 
Trichloroeltlene 1200 
Tritium 6608.33 pOlL 

(MD21-{)9-J56J) 150.5-155.5" 
Port 2 
Acetone 14 
Bellzene 2.8 
2-6utanone 4.3 
Carbon Tetr.ochloride 200 
Chloroform 450 
Cydohe~ane 5.8 
Oichlorodifi uoromethane 13 
1.2·Dlchloroelhane 3.6 
Methylene Chloride 240 
Propylene 9.4 
Tetrachloroethene 520 
1,1.2-Trkhloro-l.2,2-trifluo.oethane 6 
l ,I ,I ·Trichloroethane 19 
Trichloroelhene 620 
Tritium 88523.8 pOlL 

(MD11-{)9-3561J) 222.5-217.5ft 
Port 3 
Acetone 23 
8romodlchloromethane 7.7 
2-6manone 3.5 
Ca rbon Tetrachloride 370 
Chloroform 580 
Cydohexane 7.6 
Dichlorod ifl uoromethane 11 
1,2-0ichloroethalle 12 
l ,l -0khloroethene 6,7 
Methylene Chloride 810 
Propylene 16 
Tetra(hloroeth_ 240 
1.1.2·Trichloro-l,2.2·trifluoroethalle 12 
l,l,l-Trkhloroethalle 18 
1.1 ,2-Trkhloroethane 5 
Tri(hloroelhen.e 760 
Tritium 91886.9 pOi\. 

(MD1I ·09-3561) 323-328/t 
PorI 4 
Carbon Tetrachloride sao 
Chloroform 840 
OichlOlodinuorOlllE'thane 9,2 
1,2·0ichloroelhalle 22 
l,l'Okhloroethene II 
Methylene Chloride 1800 
Propylelle 22 
Tetrachloroeltlene 90 
l ,l,2-Trk hloro-l,2.2-lfifluoroethalle 16 
U ,l -Trkhloroelhalle 12 
Trlchloroelhene 850 
Tritium 3613,93 pCli\. 

(MD1I-{)9-J561j 349,5-J54.5ft 
Port 5 
Ca rbon Tetrachloride 390 
Chloroform 950 
1,2-0khloroethane 25 
1,l·Dkhloroethene T3 
Methylene Chloride 2000 
Propylelle 19 
Tetrachloroetheot' 30 
T,i(hloroethene 740 
Tritium 2228.43 pCVL 

"'''00 

Map sym bols : 

& & 

• 
VaporweU, red existing, black 
proposed location 

Open borehole location 

D 
D 

Disposal shaft or trench location 

Existing structure 

----
Current NES boundary 

----
Current fence line 

Sample text format: 
Location 10 

" / Sample description 
21-25262 (sample 10, depth) 

(RE10-07-5304) 62.5-72.5 ft 

Port 2 PonNo. 
Ac:etone 5.5 (J) ___ Anatyte dala 

(analyte, result . 
optional qualifier 

Result Qualifiers: code) 
J '" Estimated va lue 
J+= Estimated value blased high 
J- '" Estimated value biased 10'0'/ 

All analytical results reported in micrograms per 
cubic meter (~glm3) except as noted. 

ThIs map was created for work processes associated 
with the Environment and Remediation Support 
Services. All other uses for this map should be 
confirmed with LANL Ep·ERSS staff, 
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Figure 6.1-7  Tritium and VOCs detected in MDA T pore gas round 6, April 2009 

21-25262 ------, 
(MD21-Q9-46741 679,25-680.75 ft 
Single P~clo;er Sample 
Aceto"l' 51 
I -Butanol 82 lJI 
2·Sutanon~ 6 
C;ubon Teu<lchloride 11 
Chloroform 270 
1, J-Dichloloethene 9.9 
Methylt'1'Il' Chloride 340 
Propylene 8.9 
Toluene 5.6 
l.U-Trichloroethane 3S 
Trlchloroetheol' 85 

2 1-60]059 
(MD2/ -Q9·7155177.5·825ft 
Port 1 

(MD}I{]9·71H) 1875-1925 ft 
Port 3 

Chloloform S60 
Tetra(hlofoelhene 920 
Trkhloroelhene 380 
Tritium 353.451 pOll 

16..12400 

Carbon TeVa<:hloride 120 
Chloroform 610 
Tetrachloroethene 310 
Trkhloroethem.' 460 

(MD2 1-Q9·71S7j 229.5-234.5 ft 
POIt 4 
Glrbon Tetrachloride 130 
(hlOfoform 400 
Telra<hlolQ(!1hene 130 
Trkhloroethene 320 
Tritium 756,393 pCiI\. 

(MD1I-{)9-7163) 2295·1)45 h 
Acetone 37 
8romodichloromethane 7.6 
2·8ulanone 10 
Carbon Tetrachloride 320 
ChlOfoform 710 
Dich!orodlfluOfomethane 8.3 
l,l·Dlchloroelhen.e 19 
Methylene Chloride 58 
TetrachlorOl'lhene 270 

/ 

(MD21-(J1}-71S3/ 292,5-297.5 It 
Port 5 
Carbon TetriKhloride 480 
Chloroform 610 
Methylene Chloride 280 
Telrachlo.oethe"l' 170 
Trlchloroethene 980 
Trilium 1284.11 pOlL 

I, 1,2-Trichloro-1 ,2.2-triAuorOl'lhalle 34 
1.1.1 -Trkhloroetharle 22 
TrichlorOl'lhene 670 
Tritium 1332.55 pOll 

"""" 

r----- 21-603058 
(MDn09-1159167_5-72.5ft 
Port I 

21-25263 

• 

21-603059 

(MDJI -l)9-lIS6) 372.5-377.5 ft 
Port 6 
Chloroform 94 
Methylene Chloride 160 
Trichloml'thene 91 
Tritium 1420.85 pCi/L 

Carbon Tetrachloride 74 
Chloroform 630 
DlchlorooifluoromethilJ>l:' 7 
I,I -Dichloroelhene 5,6 
Methylene Chloride 5.6 
TetrachlorOl'lhene 810 
\ ,1.1-Trichloro-I,l,l-trinuoroethane 7_5 
1,1,I -Trlchloroet hane 17 
TrkhlorOl'lhene 350 
Tritium B12_122 pCiIl 

& 
21-603058 

(MD1lo{)9-716l/) 217-mft 

Po"' 
Carboo Tetrachloride 500 
Chloroform 1100 
1,4-0ichlorobell1ene 5.8 
Okhlorodifluofomethane II 
1,2-0lchloroethane 6.9 
1,1-0lchlorOl'lhene 21 
Methylene Chloride 470 
Tetrachlo'Ol'Ihene 310 
1,I,2-Trichloro-l.2,2-trifluoroetlmlt' 32 
1,1.I-TrichlorOl'lhal'K' 32 
1,1,2-TrlchlorOl'thane 17 
T.ichlo.oelhene 1000 
Tritium 390.326 pOll 

2 1-25264 
& 

(MD}HI'}-716}) 242.5-]47_5ft 
Port 4 
Carborl Tetrachloride 520 
Chloroform 950 
1,4-Dichloroben~ene 12 
1,2-DichlorOl'lhane IS 
1,I-Dlchloroelhene 18 
Methylene Chloride 1100 
Tetrachloroethene 140 
1,1,2-Trlchloro-l,2,2-irifluoroethane 31 
I,I.I-Trichloroethane 25 
1,1,2-TrichlolOethane 35 
Tr'(hlorOl'lhene 1000 
Tritium 1172.45 pOlL 

21-100 " 
21-11 3 " 

'+-" 

SITE DETAILS OUTSIDE OF WORK AREA FENCE OMITTED FOR DATA CLARITY (SEE BASE MAP ) 

(MO}I -Q9-1161) 339.5-3445 ft 

Po"' Carborl Tetrachloride 660 
Chloroform 1400 
1,4-0Ichlorobenzene 20 
1,2-0khloroelhane 23 
1.l -Okhloroethene 21 

163)200 

Methylene Chloride 1100 
Tetrachloroetherno 74 
l.I ,2-Trlchloro-l ,2,2-trifluoroethane 3{j 
1.I . l-Trkhloroethane 13 
I,U-Trlchloroethane 21 
Trkhioroethene 1300 
Tritium 997.037 pCiA. 

21-25264 
(MD1/ -Q9-1I641 67.5-72.5 fl 
Port 1 
Carbon Tetrachloride ISO 
Chlo.oform 490 
Oichlo.odIOuo.ometilane 19 
Methylene Chloride 21 
Tetrachloroethene 3500 
l,I,I -Trichloroelhane 24 
Trichloroethene 1200 
Tritium 5647 pCVL 

(MD21-Q9-71(6) 150.5-155.5ft 
Port2 
Carbon Tetfilchloride 170 
Chloroform 430 
Cyclohe~ane 6.1 
OkhlorodiOuo.omelhane 11 
1,1-0ichloroelhene 8,5 
Methylene Chloride 190 
Tetrachloroethene 480 
1,1,2-Trichlo.o-l,2,H.lOlIOfOf!thane 7.8 
1,1,I-Trlchloroethane 19 
TrichlorOl'lhene 580 
Tritium 120741 pCVl 

(MD2/ -Q9-1168/222.5-227.5 fl 
Port 3 
8romodlchloromethane 1>.8 
Carbon Tetrachloride 320 
Chlo.ofo.m 570 
Cyclohex~ne 7.3 
OichlorodlOuoromethane 9 
I.2·Dichlometh~ne 10 
1,I -Oichlor~lhenf' II 
MethyleneChlori-de 690 
Tetrachloroethene 230 
1,1 ,2-Trichloro-I,2,2-triOuoroelhane 13 
U,I-Trichloroelhane 18 
Trichloroethene 710 
T.ltlum 805875 pCifl 

(MD2/ -Q9-7161) H3-328ft 
Port 4 
Carbon Tetrachloride 410 
Chloroform 760 
1,2-0khlof~thane 18 
1,1-o;chloroelhene 12 
Methylene Chloride 1500 
Tetrachloroethene 78 
l,l,1 -Trichlom-I,2,2-triOUOfOethane 14 
Trlchlomethene 810 
Trilium 1421.08 pCiIL 

(MD2r-Q9-lJ6S) 149.5-3S4.S ft 

Po"' Acetone 22 
1-8utanone 6.4 
Carbon Tet rachloride 410 
Chloroform 1000 
1,4-Oichlorobenzene 11 
1,2-DichIOfoethane 28 
1,1-Dichlofoel:hene 14 
Methylene Chloride 2200 
Tetrachloroethene 39 
Trichloroethene 880 
Tritium 1557.89 pOll 

"'''00 

Map symbols : 

& & 

• 
Vapor well, red existing, black 
proposed location 

Open borehole location 

D 
D 

Disposal shaft or trench location 

Existing structure 

----
Current NES boundary 

_____ Current fence line 

Sample text format: 
Location 10 

" / Sample description 
21-25262 (sample 10, depth) 

(RE10-07-5304) 62.5-72.5 ft 

Port 2 Port No. 
Ac:etone 5.5 (J) ____ Anatyte dala 

(analyte, result . 
optional qualifier 

Result Qua/ifiars: code) 
J '" Estimated value 
J+= Estimated value blased high 
J- '" Estimated value biased low 

All analytical results reported in micrograms per 
cubic meier (!-191m3) except as noted _ 

This map was created lor work processes associated 
with the Environment and Remediation Support 
Services. All other uses for this map should be 
confirmed with LANL EP-ERSS slaft, 
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Figure 6.1-8  Tritium and VOCs detected in MDA T pore gas round 7, June 2009 

U;:I2'OO 

2 1-2 5262 .~c:-".,,.,.-, 
(MD}/-D9-/0JSS) BO-S5 ft 
PM' 
Carbon DisulMe 3.2 
Carbon TetrachlOfide 57 
Chloroform 930 
OkhlOlodiHuoromethane 4.7 
Methylene Chloride 3.B 
TetraChloroethene 1500 
I,I,I-Trkhloroethane 17 
Trichloroethene 580 

(MD}HJ9·!OJS6) lIS-120ft 
PM' 
Carbon Tetrachloride 41 
Chloroform 330 
Dkhlorodifluoromethane 45 
Methylene Chloride 5.1 
Tetrachloroethene 360 
1.1.I ·Trichloroethane I I 
T,ichlo,oethene 240 

(MD}I-('9-IOJS1) 132-137 ft 
PM' 
Acetone 37 
]·8utanone 4.4 
Carbon Tetf<lchloride 56 
Chloroform 160 
Methylene Chloride 8.1 
Telrachloroethene 57 
I,I,I -Trlchloroethane 5.8 
Trichloroethene 100 
rrltium 19510.9 pOll 

/MDlI -09-IOJSB) 29S'300ft 
PM' 
Acelone 26 
2-Sutanone 1.8 
Carbon Tetradlloride 170 
Chloroform 160 
1.1-Dkhloroethene 5.7 
Methylene Chloride 67 
Tetrachloroethene 39 
I, I ,]-Trkhloro-l ,2,Hri~UQfoethane 10 
1,1. I·Trichloroethane 6.3 
Trlchloroethene 280 
Tritium 901.05 I pCi/l 

(MD11-D9-IOJS9) 329.5-3345 ft 
PMS 
Acetone 12 
Bromodkhloromethane 7.S 
Carbon Oisulfide 6.2 
Ca.bon Tetrad!IOflde 490 
Chloroform 450 
Okhlorodifluoromethane 6 
1,2-Dkhloroethane 6 
1.1-Dkhloroethene 20 
cis-I,2-Dkhloroethene 3.6 
Methylene Chloride 320 
Tetrachloroethene 97 
1.1.2·Trlchloro-1,2,2-Ififluoroethane 27 
1,1.1-TrlchlorO!!lhane 16 
1,I ,l·Trichloroethane 24 
Trid!loroelhene 820 
Tritium 3062.27 pCill 

(MD2H)9-I0360) 375·390ft 
PM' 
Acewne 24 
8romodkhloromethane 7.9 
2-Sutanone 4.1 
Carbon TelrachlQ( ide 410 
Chloroform 570 
1.2-Dkhloroethane 9.4 
1.I-Olchloroethene 16 
Methylene Chloride 680 
Tetrachloroelhene 63 
Toluene 3.9 
1,I.l-Trithloro-l,2.2-IriHuorO!!lhane 14 
I,I.I-Trlchloroethane 8.3 
1, I,2-Trlchloroethane 55 
Trid!loroelhene 880 
Tr itium 13958.3 pClIl 

(MD21-ag.I0361) 472.25-478 fl 
Po" , 
I\(;etone 14 
Carbon Disulfide 4.9 
Carbon Tetrachloride 340 
Chloroform 830 
1.2-0lchloroethane 16 
I.I-Dkhloroethene 61 
Methylene Chloride 1300 
Tetf<l,hloroethene 41 
Toluene 4 .5 
t,I,2·Trkhloro-l,},2-lrifl uoroethane 9.3 
1.1.1-TrichlorDethane 110 
T,ichloroethene 880 

16.12400 

/MDll ·09-10362} 572-577ft 
Port 8 
Cdrbon Disulfide 5.1 
Cdrbon Tetrachloride 160 
Cllloroform 910 
1,2·0ichloroethane IS 
1.1-Oichloroethene 63 
Methylf'ne Chloride I SOO 
Tetrachloroethene 17 
l.l.2·Trichtoroetha ne 66 
TrichlQ(oethene 670 

/MDnag.IOJ61J 686·691 ft 
PM' 
Acetone 22 
2-8ulanooe 6 
Ca rboo Disulfide 3.5 
Chloroform 74 
Methylene Chloride 77 
Propylf'ne 9.2 
1.1.2-Trkhloroethane 14 
Tridlloroethene 19 

,---- 21-603058 
/MD21 -0IJ./0339j 67.5-72.5 ft 
Port I 
Carbon Tetrachlorid", 58 
ChlQ(ofOfm 430 
Dkhlorodifluoromelhaoe 5 
MeThylene Chloride 4.2 
TetriKhlorDethene 570 
l.1.I-Trkhloroethane 17 
Trlc:hloroethene un 
Tritium 545.965 pCi{l 

(MD21.fJ9.10341j 217·222 ft 
POrt 3 
C~rbonTetrachloride 210 
Chloroform 400 
Dichlorod i ~uoromethane 5.3 
I,I-Okhtoroethene 5.2 
MethyleneChloride 230 
Tetrachloroethene 120 
1.1,2-Trl(hloro-l,2.2-trifluoroethane 11 
1,I,I·Trichloroeth~ne 19 
1,I,2-Trlchloroethane 6.S 
Trkh loroethene 440 
Trltlllm 2627.8 pCVl 

& 
21-603058 

21-25263 

• 

& 
21-603059 

21-603059 

(MD2'.{)9·1OJ42j 242.5-2475ft 
Port 4 
Carbon Tetrachloride 470 
Chloroform 810 
1,4-DichIOf~nzene 8.6 
Olchlororlitluorometl\ane 6.7 
1,2-DkhlQ(oethane 14 
1.1-Okhloroethene 12 
d~- l ,2·Dkhloroethene 3.6 
Melhylf'rn" Chloride 960 
Tetra~hlo'Dethene 130 
1.I,2-Trichloro- I.2.2-trifluoroethane 22 
U,I-Trichloroethane 26 
1,I,2-Tri(hlQ(oethane 29 
Trichloroetheoe 950 
TritIum 3203.44 pOll 

21-25264 
& 

IMD2 /.{)9-IOJ43! ]]9.5-344.5" 

Po"' 2-Butanone 5.8 
Carbon TetrachloridP 390 
Chloroform 830 
1.4-01chlorobenzene 14 
1.2·Dkhloroeth~ne 18 
l.l-DlchlorDelhene 14 
Methylene ChlOfide 1600 
Tetrachloroethene 57 
1,I,2-Trichloro-I,2,2-tritluofoeth~ne 23 
1.1 ,2-Trichloroethane 23 
TrkhlorDethPoe 810 
Tritlum 530.518 pOlL 

21-100 " 
21-11 3 " 

't" 

(MD21·Q9·103J3) 77.5-82.5" 
Pof! I 

(M021-D9-IOJ34) 187.5·191.5ft 
Port 3 

(MO}I-D9-10J35) 229.S-234.5ft 
Port 4 

IMD]/-Q9·103J6) 2925·197.5ft 
PortS 

Carbon Tetrachloride SO 
Chloroform 850 
Oichlorodi~uoromethane 5.1 
Tetrachlo<Oet hene 1200 
I,I,I-Trichloroethane 16 
Trichloroethene S60 
Tritium 334.S11 pGll 

(arbon DllUlfide 3.3 
Carbon Tetrachloride 110 
(h lorofQ(m 480 
Oichlorodifluoromethane 6.1 
1.1-Dichloroethene 43 
Methylene Chloride 19 
Tetrachloroethene 260 
1.1.2·Trkhloro-t,2,2-trifluoroethane 9_7 
1.1.1 -Trichloroethane 20 
Trlchloroethene 360 
Tritium 62S593 pCill 

2-8utanooe 2.7 
CarbonTetrachlorlde 120 
Chloroform 440 
Oichlorodifluoromethane 6.2 
1.I -Dlchloroethffie 8.8 
Methylene ChlQ(ide 29 
Tetrachloroethene 170 
1.1.2-TrichlQ(0·I,2,2-trifluoroethane 20 
1,1,1~TrichIQloelhane 19 
Trichloroethene 410 
Tritium 1660.84 pOll 

Carbon Tetrachloride 440 
Chloroform 450 
Okhlorodifi uoromethane 7.1 
1, l ·Dkh loroethene 17 
Methylene Chloride 200 
TetrachlDfoethene 120 
1.1 ,2·T richloro·I.2.2-trifluoroethane 32 
1,1, 1·Trichloroethane IS 
1.1,2-Trkhloroethane 13 
Trlchloroethene 740 
Tritium 4605.51 pCi/l 

SITE DETAILS OUTSIDE OF WORK AREA FENCE OMITTED FOR DATA CLARITY (SEE BASE MAP) 

21 -25264 
/MD2, ·ag.l0J44) 67.5 · 725 ft 
Port I 
Acelooe 11 
Carbon Tetrachloride 77 
Chloroform 230 
OichlorodlHuoromethane 8.4 
Methylene Chloride 9.5 
Tetrachloroelhene 1500 
I,I.I -Trkhloroethane 15 
T.ichloroethene S90 
Tritium 142818 pOll 

163)200 

(MD21 -0IJ.IOJ45) 1505-1555ft 

Po"' Acetone 10 
Carbon TetrachlQ(ide 95 
Chlorofoml 230 
DlchlDfodiHuoromethane 7.1 
Methylene Chloride 110 
Tetf<ld!lQ(oethene 270 
Toluene 7.3 
1,I, I-Tridlloroethar'lf'lS 
T.ichlOfoethene 320 
Tritium 133254 pCIIl 

(MD21.fJ9.10J4(i) 221.5-227.5 ft 

Po"' Acetone 10 
Carbon Tetrachloride 140 
Chloroform 250 
DkhlorodlHuoromethane 5.9 
l,l-0i(hloroethane 5.4 
Methylene Chloride 350 
Tetrachloroelhene 94 
Toluene 8 
1,I, I-Tri(hloroethane II 
Trichloroethene 310 
Tlitiurn 2093.28 pCi/l 

/MD2'·09-10347) Hl-328ft 

Po"' Acetone 12 
Carbon Tetrachloride 140 
Chloroform 160 
DichlorodiHuoromethane 4.4 
1,2·0k:hloroethane 6.6 
Methylene Chloride 540 
Telrad!loroethene 23 
Toluene 6,8 
Trichlo.oethene 260 
Tritium 3952,86 p(ill 

/MD21·0IJ.I0348) 3495-3S45fl 

Po"' Acetone 34 
}-Butanone 5 
CarbonTetrachlDllde 130 
Chloroform 330 
1,1'Okhloroe\hane 9.6 
I,I-Okhloroethene 4.4 
Methylene Chloride 740 
letrachlQ(oethene 10 
Toluene 5.9 
Tllchloroethene 270 
Tritium 2873.74 pCiIl 

(MD21-D9-10331) 371.5-377.5ft 

Po"' 8romodlthloromethane 7.6 
2-Bulanone 2.6 
Carbon Tetrachloride 400 
Chloroform 520 
1.2-Dichloroethane II 
1.I·Dlchloroethene 35 
Methylene Chloride 610 
Tetrach loroelhene 67 
To luene 4.6 
1.1.2-Trlthloro-l.1,2-trifluoroethane 15 
1,I,I -Trichloroethane 8.8 
1,I,2-Trlthlorl!elhane 67 
Trkhloroethene 820 
Tritium 6449.81 pCVl 

Map symbo ls : 

& & 

• 
Vapor well, red existing, black 
proposed location 

Open borehole location 

Disposal shaft or trench location 

Existing structure 

Current NES boundary 

Current fence line 

Sample text format: 
Location 10 

" / Sample description 
21-25262 (sample 10, depth) 

(RE10-07-5304) 62.5-72.5 ft 

Port 2 PonNo. 
Ac:etone 5.5 (J) ___ AnaMe dala 

(analyte, result . 
optional qualifier 

Result Qualifiers: code) 
J :: Estimated va lue 
J+= Estimated value blased high 
J- = Estimated value biased 10'0V 

All analytical results reported in micrograms per 
cubic meier (!-191m3) except as noted. 

This map was created for work processes associated 
with lhe Environment and Remediation Support 
Services. All other uses for this map should be 
confirmed with LANL Ep ·ERSS staff. 
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Figure 6.1-9  Tritium and VOCs detected in MDA T pore gas round 8, July 2009

21·25262 
(MDJl.(J9..11194) 8{}.S5ft 
Port 1 
urban Disulfide 36 
Carbon TetracJ\lo.ide 45 
ChlolOfolm 730 
Oichlorodifluor(Jfl'lethane 4.9 
Telra(hloroetkene 1300 
1,\,1-Trkhloroelhane 12 
Trichlalnetllen!' 450 
Tritium 1041.73 pCltL 

(MD}1-{)~"19SJ liS-120ft 
Port 2 
Carbon TeUiKhlorlde 44 
Chlororofm 380 
Dichio.odlfluoromelhane 4.9 
Methylene ChlOlide 5.8 
Tetrachloroethene 430 
1.1,1·Trichlor<>ethane 12 
Trkhloroethene 270 
Tritium 441.102 pCi/L 

(MD21-()9-11 296) 232-237 11 
PorO 
8romodkhloromelhane 63 
Caroon Oisulfide 3.2 
urban Tetradllorlde 220 
ChlorofOfm 52Q 
O!chlorodlfluo.omethane 7.4 
l,l·Di( hlor<Jelhene 6 
Methylene Chloride 30 
Tetrachloroethene 24U 
1.1.2·Trichloro·l,2,2·lrinuoroelhane 21 
1,1,1-Trkhloroelhane 21 
Trkhloroelhene 390 
Tritium 556.992 pCl/ L 

(MD]1-Q9- "197j 295-300ft 
Port 4 
B,omodkhloromethane 11 
(a.boIl Disulfide 8.2 
urbon TetriKlllotlde 830 
Chlorofo rm 740 
DichlorodiflUOfOmethane 11 
1,2·Dkhloroelhane 5,1 
1,I·Dichloroetllene 29 
cI~'1,2-Okhloroethene 45 
MethyleneChloride 310 
Tetrachloroethene 210 
1,1,2·Trlchloro-I,2,2·lrifluoroelhane S6 
1.l.l ·Trichloroethal1e 31 
1,I,2·T.khloroetMrl<! 16 
T.i(hlo.oethene 1300 
Tritium 3199.46 pCl/ L 

{MDlI-fI9-r1298} 3295· ]345 " 
Port 5 
Blomodkhlolomethane H 
Carbon Oi~ulfide 4.6 
Carbon Tet.3thlorlde 780 
Chloroform 120 
Oichlofodlfluorometharle 8.4 
1,2·0lchloroethafle 9.4 
1,l'Dkhloroethene 35 
cI~·1 .2-Oichloroetheoe 4.8 
Methylene Chloride 520 
Tetrachloroethene 1110 
1,1,2·Trkhlom· I.2,2· ttinuOfOethane SO 
1,1,I-Trichloroethane 25 
1.1.2·Trlchloroethane 44 
Trldllomethene 1400 
Tritium 61103.85 pCiIL 

(MDll-fl9-r1299j 37S-380ft 
p~, 

Benzene 3.9 
B,omodkhloromelhane 15 
Carbon Ol~ulfide 5.1 
Carbon Tetradllorlde 700 
ChlorofOfrn 930 
1,4· Dlchlombenzene 7,4 
Oichlo.odifluo.omelhane 5.1 
1,2·Dichloroetharle 17 
1,1· 0lchloroethene 62 
d~· I,2· Dichloroethene 5.5 
Methylene ChlDf'lde 1200 
Tetrachloroethene 120 
Tetrah)'drofuran 3.7 
1,1,2·Trfchloro·I ,2,2-(rlfluoroethane 26 
I.I,I -Trlchloroethal1e 14 
1.1.2·Trlchloroetha~ 100 
TriChloroethene 1500 
Tritium 37413.2 pCilL 

{MDlI-fI9-IIJOO} 412.25-478ft 
Port 7 
I·Butanol 36 
Carbon Disulfide 19 
Carbon Tetrachloride 600 
Chloroform 1400 
1,2·Dlchloroelhane 27 
1.1 ·DlchlolOC!the ne 100 
Methylene Chloride 2100 
Tetrachloroethene 74 
1.1 ,2·Trichloro·I.2,2-trinuoroethane 18 
l.l ,2·TrfchloroeIMrl<! 200 
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16.12400 
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Chloroform 1000 
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{MD2I-Q9· IIJ02} 686-691 ft 
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lritium 420.838 pOlL 
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.. 
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• 

.. 
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p~, 
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"""'" 
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P~' 
Acetone 15 
2-Bula nooe 5.4 
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1,2' Dichloroethane 8,9 
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1.2·0khloroethane 17 
l,\-Okhloroelhene II 
Methyll'nl'Chlo,lde HOO 
Tetrachloroethene 44 
1,I.2·Trichloro--l,2,2·trifluoroethane 16 
l. l ,I-T.idlloroelhane 1,7 
I .1,2·T richloroethane 18 
Trichloroethene 700 
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't" .. 
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(MD21-09-1117J) 1875-192.5 it 
POII.l 
Acetone 43 
Sromodic;hloromethane 6.2 
2·8utanone 5.4 
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Chloroform 530 
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I,I·Dichloroethene 5.5 
Hl'Xane S.S 
Methylene Chloride 24 
Tetf3(hloroethene 310 
Toluene 21 
l . l.2-Trichloro-I,2.2-trjfluoroethan~ 14 
I.I , I-Trlchloroethane 22 
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Tritium 601.61 pCiIL 
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00 
21-111 J 21-257 

(MD2H)9- ' 1}74) 229.5·234.5 ft 
PorI 4 
Acetone 13 
Carbon Tetrachloride 210 
Chloroform 48Q 
Dichlorodifluoromethane 6.8 
I.I -Dichloroethene 8.4 
Methylene Chloride 37 
Tellachloroethene 190 
1,I,2·Trichloro-I,2,2-triflUOfoethane 18 
I,U ·Trichloroetha ne 18 
Trichloroethene 440 
Tritium 1428.52 pOll 

(MD2/ -09-IIZ75) 292.5·297.5 ft 
PortS 
Acetone. 15 
8romodichloromethane II 
Carbon Oisul~de 4.2 
CarbonTNtilchlOl'ide 690 
Chloroform 690 
OichlOl'o<linuoromelhane II 
1.2-0khlorOe\hane 5.3 
1,1-0IchlorDethene 26 
cis-I.2-0khloroethene 7 
Methylene Chloride 320 
letradlloroelhene 200 
loluene 6.1 
1,1,2-Trichloro· I,2.2·nifluoroethane 51 
1.1, I-TriChloroethane 28 
1,1 ,2-Trlchloroethane 23 
Tlkhloroelhene 1200 

SITE DETAILS OUTSIDE OF WORK AREA FENCE OMITTED FOR DATA CLARITY (SEE BASE MAP) 
Tritium 4776,39 pCVL 

~ 1 -l5l64 
(MD2/-09-1 'Z83) 67.5-725 it 
Port I 
Carbon letrachlorlde 180 
Chloroform 500 
Okhlorod ifl uomtTlelhane 17 
MethyleneChlorlde 18 
Tetrochlo.oethene 3600 
1,1,I-Trlchloroethane 32 
Trkhloloethene 1300 
Tritium 10560.3 pClIL 

(MDlI-Q9· lr184) 150.5-1555ft 
Port 2 
CarbonT!'trachloridi! 210 

163)200 

Chloroform 470 
OI(hlOrod iHuoromethane 14 
1,2-0khloroethane 3.~ 
MelhyleneChlorlde 210 
Tetr3thloroethene 570 
1,1,2-TrichIOfO·I ,2.2·trinuoroethane 8.3 
1,1,I·Trlchloroethane 30 
lrichloroethene 650 
Tritklm 173113 pCliL 

(MD2I-<X1--11185) 222.5·227.5 ft 
Port 3 
Carbon Tetrachloride 230 
Chloroform 420 
Dkhlorod iHuoromethane 8.6 
1,2·0Ichloroethane 9.1 
I,I -Dlchloroethene 3.B 
Methylene Chloride 570 
Tetrathloroethene 160 
1.1.I-Trkhloroethane 17 
lrichlo ,oelhene 510 
Tritium 123530 pCllL 

{MD21-09-Il186} 323·328ft 
Port 4 
2-6utlnone 9.6 
Carbon Tetrachloride 310 
Chlomform 570 
IA-Olchlorobenzene 5.2 (1) 
Djchlorodifluoromethane 7.1 
1,2·0Ichloroelhane 16 
I, I-Oichloroethene 7.8 
Methylene Chloride 1100 
Telr,l(hlofoethene 50 
1,1 ,1-TrlchIOfo-l ,2,1-triHuoroethane 8.3 
1,1.I -Trichloroethane 1.1 
lrichloroethene 570 
Tritium 2323.85 pClll 

(MD21-09-1 r287) 34~.5·154.5 ft 
Port 5 
CarbonTelrachlorlde 1110 
Chloroform 460 
1,2-Dkf1loroethane 11 
1,I ·Oichloroethene 6.1 
Methylene Chloride 1000 
Tetrachloroethene 18 
Trichloroethene 370 
Tritium 7802.76 pCl/L 

(MD21 -09-IIZ76) 3]2.5,3775 ft 

"'"' Acetone 12 
Bromodichloromethane 10 
Carboo Oisulflde 4.6 
Ca rbooTel/ochloride 380 
Chloroform 600 
1,4·0ichlorobenlene 6 
1,2·0ichlomethanf 13 
1,I·Okhloroemene 35 
Mfthylene ChlDf'lde 760 
letrachlo.oethene 72 
l oluene 9.5 
I, 1,2·TrKhloro-l.2 ,2·triOuoroethane I~ 
I, I, I-Tridlloroethane 8.2 
1,1,2-Tri(hloroethane 85 
lrkhloroetllene 850 
1.3-Xylene+-1A-Xylene 4.6 
liltlum 6517,] pClIL 

,"',., 
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Figure 6.2-1 Vertical profile of methylene chloride in vapor-monitoring wells 21-25262, 21-25264, 21-603058, and 21-603059, October 2007–July 2009
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Figure 6.2-2 Vertical profile of carbon tetrachloride in vapor-monitoring wells 21-25262, 21-25264, 21-603058, and 21-603059, October 2007–July 2009
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Figure 6.2-3 Vertical profile of PCE in vapor-monitoring wells 21-25262, 21-25264, 21-603058, and 21-603059, October 2007–July 2009
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Figure 6.2-4 Vertical profile of chloroform in vapor-monitoring wells 21-25262, 21-25264, 21-603058, and 21-603059, October 2007–July 2009
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Figure 6.2-5 Vertical profile of TCE in vapor-monitoring wells 21-25262, 21-25264, 21-603058, and 21-603059, October 2007–July 2009 
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Figure 6.2-6 Vertical time-averaged profile of methylene chloride, carbon tetrachloride, PCE, chloroform, and TCE concentration in vapor-monitoring wells 21-25262, 21-25264, 21-603058, and 21-603059
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Figure 6.2-7 Vertical profile of tritium activity in vapor-monitoring wells 21-25262, 21-25264, 21-603058, and 21-603059 
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Figure 6.2-8 Vertical time-averaged profile of tritium activity in vapor-monitoring wells 21-25262, 21-25264, 21-603058, and 21-603059 
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Figure 6.3-1 Vertical time-averaged profile (June/July only) of total VOC concentration in vapor-monitoring wells 21-25262, 21-25264, 21-603058, and 21-603059 
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Figure 6.3-2 Vertical time-averaged profile (June/July only) for methylene chloride, carbon 

tetrachloride, and chloroform concentration in vapor-monitoring wells 21-25262, 
21-25264, 21-603058, and 21-603059 
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Figure 6.3-3 Vertical profile of tritium activity (June–July only) in vapor-monitoring wells 21-25262, 21-25264, 21-603058, and 21-603059 
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Figure 6.4-1 Time sequence of methylene chloride, carbon tetrachloride, PCE, chloroform, and TCE concentration in all ports of vapor-monitoring well 21-25264
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Figure 6.4-2 Time sequence of methylene chloride, carbon tetrachloride, PCE, chloroform, and TCE concentration in all ports of vapor-monitoring well 21-603058
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Figure 6.4-3 Time sequence of methylene chloride, carbon tetrachloride, PCE, chloroform, and TCE concentration in all ports of vapor-monitoring well 21-603059 
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Figure 6.4-4 Time sequence of methylene chloride, carbon tetrachloride, PCE, chloroform, 
and TCE concentration in a shallow (Port 1), intermediate (Port 3), and deep port 
(Port 5) of well 21-25264 
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Figure 6.4-5 Time sequence of average carbon tetrachloride, chloroform, methylene chloride, 
PCE, and TCE concentration in vapor-monitoring wells 21-25264, 21-603058, and 
21-603059
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Figure 6.4-6 Time sequence of average VOC concentration (methylene chloride, chloroform, carbon tetrachloride, TCE, and PCE) in 
vapor-monitoring wells 21-25264, 21-603058, and 21-603059 
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Figure 6.4-7 Time sequence of total VOC concentration in all ports of vapor-monitoring wells 
21-25264, 21-603058, and 21-603059 
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Figure 6.4-8 Time sequence of tritium activity in all ports of vapor-monitoring wells 21-25264, 
21-603058, and 21-603059
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Figure 6.4-9 Time sequence of average tritium activity in vapor-monitoring wells 21-25264, 21-603058, and 21-603059 
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Table 4.1-1 
Summary of 2009 Core Samples Collected 

Sample ID 
Location 

ID 
Depth  
(ft bgs) 

Collection 
Date Media Fi

eld
 Q

C 
Ty

pe
 

An
io

n 

Tr
iti

um
 

Pe
rc

hl
or

at
e 

VO
C 

Ca
lcu

lat
ed

  T
ot

al 
Po

ro
sit

y 

De
ns

ity
 

Mo
ist

ur
e C

on
te

nt
 b

y 
AS

TM
 

Sa
tu

ra
te

d 
Hy

dr
au

lic
 

Co
nd

uc
tiv

ity
 

MD21-09-4633 21-25262 420–425 4/13/2009 Qbo n/aa 09-1473 09-1473 09-1473 09-1473 09-1490 09-1490 09-1490 09-1490 

MD21-09-4634 21-25262 470–473 4/16/2009 Qbo n/a 09-1500 09-1500 09-1500 09-1500 09-1499 09-1499 09-1499 09-1499 

MD21-09-4635 21-25262 520–525 4/20/2009 Qbo n/a 09-1529 09-1529 09-1529 09-1529 09-1565 09-1565 09-1565 09-1565 

MD21-09-4636 21-25262 520–525 4/20/2009 Qbo FD 09-1529 09-1529 09-1529 09-1529 09-1565 09-1565 09-1565 09-1565 

MD21-09-4637 21-25262 570–575 4/20/2009 Qbo n/a 09-1529 09-1529 09-1529 09-1529 09-1565 09-1565 09-1565 09-1565 

MD21-09-4638 21-25262 620–625 4/22/2009 Qbo n/a 09-1588 09-1588 09-1588 09-1588 09-1605 09-1605 09-1605 09-1605 

MD21-09-4639 21-25262 670–675 4/22/2009 Qbog n/a 09-1588 09-1588 09-1588 09-1588 09-1605 09-1605 09-1605 09-1605 

MD21-09-4640 21-25262 675–680 4/22/2009 Qbog n/a 09-1588 09-1588 09-1588 09-1588 09-1605 09-1605 09-1605 09-1605 

MD21-09-8973 21-25262 693.7–695.1 5/4/2009 Tp n/a 09-1694 09-1694 09-1694 09-1694 NAb NA NA NA 

Note: Numbers in analyte columns are request numbers. 
a n/a = Not applicable. 
b NA = Not analyzed. 
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Table 4.1-2 
Summary of Geotechnical Sample Results 

Sample ID 
Location 

ID 
Depth  
(ft bgs) Media 

Collection 
Date Ca

lcu
lat

ed
 T

ot
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%
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De
ns
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 (c

m
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MD21-09-4633 21-25262 420-425 Qbo 4/13/2009 58.1 1.11 20.8 0.000092 
MD21-09-4634 21-25262 470-473 Qbo 4/16/2009 57.5 1.13 14.6 0.0019 
MD21-09-4635 21-25262 520-525 Qbo 4/20/2009 59.5 1.07 14.2 0.0017 
MD21-09-4637 21-25262 570-575 Qbo 4/20/2009 57.9 1.12 19.3 0.000029 
MD21-09-4638 21-25262 620-625 Qbo 4/22/2009 57.2 1.13 17.5 0.00019 
MD21-09-4639 21-25262 670-675 Qbog 4/22/2009 65.6 0.91 18 0.000076 
MD21-09-4640 21-25262 675-680 Qbog 4/22/2009 70.4 0.79 25.7 0.00016 

 

Table 4.2-1 
Summary of Solid Media Core Field-Screening Results 

Top Depth 
(ft bgs) 

PID  
(ppm) 

Daily MDAa 
Alpha (dpm) 

Daily MDA Beta 
(dpm) 

Sample Gross 
Alpha/Beta 

391 0.2 NRb NR <MDA 
396 0.0 NR NR <MDA 
400 0.6 38.5 2520 <MDA 
405 0.2 38.5 2520 <MDA 
412 0-0.2 38.5 2520 <MDA 
415 0.0 38.5 2520 <MDA 
420 0.0 38.5 2520 <MDA 
470 0.0 88.9 1687 <MDA 
520 0.0 37.7 1862 <MDA 
570 0.0 37.7 1862 <MDA 
620 0.0 36.9 1570 <MDA 
650 0.0 0.0 1285 <MDA 
655 0.0 0.0 1285 <MDA 
660 0.0 0.0 1285 <MDA 
665 0.0 0.0 1285 <MDA 
670 0.0 0.0 1285 <MDA 
675 0.0 0.0 1285 <MDA 
686 0.0 47.8 2000 <MDA 
691 0.0 47.8 2000 <MDA 
693.7 NAb 47.8 2000 <MDA 

a MDA = Minimum detectable activity. 
b NR = Not recorded. 

 
 



 

 

P
hase III Investigation R

eport for M
D

A
 T 

E
P

2009-0455 
65 

S
eptem

ber 2009 

Table 4.3-1 
MDA T Pore-Gas Sampling Depths and Collection Dates, October 2007–July 2009 

Vapor-
Monitoring 

Well ID Sample Port 

Begin 
Depth 

(ft bgs) 

End 
Depth 

(ft bgs) 

Round 1 
Collection 

Date 
(Event ID 

236) 

Round 2  
Collection 

Date 
(Event ID 

340) 

Round 3  
Collection 

Date 
(Event ID 

407) 

Round 4 
Collection 

Date 
(Event ID 

487) 

Round 5 
Collection 

Date 
(Event ID 

649) 

Round 6 
Collection 

Date 
(Event IDs 
677 & 751) 

Round 7 
Collection 

Date 
(Event ID 

877) 

Round 8 
Collection 

Date 
(Event ID 

912) 
21-25262 1 80 85 n/aa n/a n/a n/a n/a n/a 6/12/2009 7/14/2009 

21-25262 2 115 120 n/a n/a n/a n/a n/a n/a 6/12/2009 7/14/2009 

21-25262 3 232 237 n/a n/a n/a n/a n/a n/a 6/12/2009 7/14/2009 

21-25262 4 295 300 n/a n/a n/a n/a n/a n/a 6/12/2009 7/14/2009 

21-25262 5 329.5 334.5 n/a n/a n/a n/a n/a n/a 6/12/2009 7/14/2009 

21-25262 6 375 380 n/a n/a n/a n/a n/a n/a 6/12/2009 7/14/2009 

21-25262 7 472.25 478 n/a n/a n/a n/a n/a n/a 6/12/2009 7/14/2009 

21-25262 8 572 577 n/a n/a n/a n/a n/a n/a 6/12/2009 7/14/2009 

21-25262 Single packerb 229.5 234.5 n/a n/a n/a n/a n/a 4/20/2009 n/a n/a 

21-25262 9 686 691 n/a n/a n/a n/a n/a n/a 6/15/2009 7/14/2009 

21-25264 1 67.5 72.5 10/19/2007 2/14/2008 5/7/2008 9/23/2008 2/4/2009 4/16/2009 6/17/2009 7/17/2009 

21-25264 2 150.5 155.5 10/19/2007 2/14/2008 5/7/2008 9/23/2008 2/4/2009 4/17/2009 6/17/2009 7/17/2009 

21-25264 3 222.5 227.5 10/19/2007 2/14/2008 5/7/2008 9/23/2008 2/3/2009 4/17/2009 6/17/2009 7/17/2009 

21-25264 4 323 328 10/19/2007 2/14/2008 5/7/2008 9/23/2008 2/3/2009 4/17/2009 6/17/2009 7/17/2009 

21-25264 5 349.5 354.5 10/19/2007 2/14/2008 5/7/2008 9/23/2008 2/3/2009 4/16/2009 6/17/2009 7/17/2009 

21-603058 1 67.5 72.5 10/30/2007 2/13/2008 5/9/2008 9/24/2008 2/5/2009 4/14/2009 6/18/2009 7/16/2009 

21-603058 2 160.5 165.5 10/30/2007 2/13/2008 —c — — — — — 

21-603058 3 217 222 10/30/2007 2/13/2008 5/8/2008 9/24/2008 2/5/2009 4/14/2009 6/18/2009 7/16/2009 

21-603058 4 242.5 247.5 10/30/2007 2/13/2008 5/8/2008 9/24/2008 2/5/2009 4/15/2009 6/18/2009 7/16/2009 

21-603058 5 339.5 344.5 10/30/2007 2/13/2008 5/8/2008 9/24/2008 2/5/2009 4/15/2009 6/18/2009 7/16/2009 

21-603059 1 77.5 82.5 11/4/2007 2/6/2008 5/9/2008 9/25/2008 2/8/2009 4/13/2009 6/16/2009 7/15/2009 

21-603059 2 112.5 117.5 — — — — — —  — — 

21-603059 3 187.5 192.5 11/3/2007 2/8/2008 5/9/2008 9/25/2008 2/6/2009 4/10/2009 6/16/2009 7/15/2009 
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Table 4.3-1 (continued) 

Vapor-
Monitoring 

Well ID Sample Port 

Begin 
Depth 

(ft bgs) 

End 
Depth 

(ft bgs) 

Round 1 
Collection 

Date 
(Event ID 

236) 

Round 2  
Collection 

Date 
(Event ID 

340) 

Round 3  
Collection 

Date 
(Event ID 

407) 

Round 4 
Collection 

Date 
(Event ID 

487) 

Round 5 
Collection 

Date 
(Event ID 

649) 

Round 6 
Collection 

Date 
(Event IDs 
677 & 751) 

Round 7 
Collection 

Date 
(Event ID 

877) 

Round 8 
Collection 

Date 
(Event ID 

912) 
21-603059 4 229.5 234.5 11/3/2007 2/6/2008 5/9/2008 9/25/2008 2/8/2009 4/20/2009b 6/16/2009 7/15/2009 

21-603059 5 292.5 297.5 11/3/2007 2/6/2008 5/9/2008 9/25/2008 2/6/2009 4/10/2009 6/16/2009 7/15/2009 

21-603059 6 372.5 377.5 11/3/2007 2/8/2008 5/9/2008 9/25/2008 2/6/2009 4/13/2009 6/16/2009 7/15/2009 

Note: Event IDs refer to the sample collection log and chain of custody packages provided in Appendix D. 
a n/a = Not applicable. 
b Single packer sample collected during drilling. 
c — = Sample not collected. See section 2.2 for further explanation.  
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Table 4.3-2 
Summary of Pore-Gas Samples Collected at MDA T, 
Vapor-Monitoring Well 21-25262, June and July 2009 

    Request Number 

Sample ID Depth (ft bgs) 
Collection 

Date 
Field QC 

Type Tr
iti

um
 

VO
Cs

 

April 2009        
MD21-09-4676 n/aa 4/24/2009 FB —

b
  09-1607 

MD21-09-4674 679.25–680.75 4/23/2009 n/a —  09-1587 

MD21-09-4675 679.25–680.75 4/23/2009 FD —  09-1587 

MD21-09-8569 679.25–680.75 4/23/2009 n/a 09-1606 — 

MD21-09-8570 679.25–680.75 4/23/2009 FD 09-1606 — 

June 2009        
MD21-09-10355 80–85 6/12/2009 n/a 09-2321 09-2320 

MD21-09-10356 115–120 6/12/2009 n/a 09-2321 09-2320 

MD21-09-10357 232–237 6/12/2009 n/a 09-2321 09-2320 

MD21-09-10358 295–300 6/12/2009 n/a 09-2321 09-2320 

MD21-09-10359 329.5–334.5 6/12/2009 n/a 09-2334 09-2333 

MD21-09-10360 375–380 6/12/2009 n/a 09-2334 09-2333 

MD21-09-10361 472.25–478 6/12/2009 n/a 09-2334 09-2333 

MD21-09-10362 572–577 6/12/2009 n/a 09-2334 09-2333 

MD21-09-10363 686–691 6/15/2009 n/a 09-2334 09-2333 

MD21-09-10364 686–691 6/15/2009 FD 09-2334 09-2333 

July 2009        
MD21-09-11294 80–85 7/14/2009 n/a 09-2636 09-2635 

MD21-09-11295 115–120 7/14/2009 n/a 09-2636 09-2635 

MD21-09-11296 232–237 7/14/2009 n/a 09-2636 09-2635 

MD21-09-11297 295–300 7/14/2009 n/a 09-2636 09-2635 

MD21-09-11298 329.5–334.5 7/14/2009 n/a 09-2636 09-2635 

MD21-09-11299 375–380 7/14/2009 n/a 09-2636 09-2635 

MD21-09-11300 472.25–478 7/14/2009 n/a 09-2636 09-2635 

MD21-09-11301 572–577 7/14/2009 n/a 09-2636 09-2635 

MD21-09-11302 686–691 7/14/2009 n/a 09-2636 09-2635 

MD21-09-11303 686–691 7/14/2009 FB —  09-2635 

MD21-09-11304 686–691 7/14/2009 FD 09-2636 09-2635 
a n/a = Not applicable. 
b — = Sample not collected. 
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Table 4.3-3 
Summary of Pore-Gas Samples Collected at MDA T, 

Vapor-Monitoring Well 21-25264, October 2007–July 2009 

    Request Number 

Sample ID Depth (ft bgs) Collection Date Field QC Type Tr
iti

um
 

VO
Cs

 

October 2007      

MD21-07-6813 67.5–72.5 10/19/2007 n/aa 08-80 08-79 

MD21-07-6814 150.5–155.5 10/19/2007 n/a 08-80 08-79 

MD21-07-6815 222.5–227.5 10/19/2007 n/a 08-80 08-79 

MD21-07-6816 323–328 10/19/2007 n/a 08-80 08-79 

MD21-07-6817 349.5–354.5 10/19/2007 n/a 08-80 08-79 

February 2008      

MD21-08-10517 n/a 2/19/2008 FB —
b 08-646 

MD21-08-10511 67.5–72.5 2/14/2008 n/a 08-631 08-630 

MD21-08-10512 150.5–155.5 2/14/2008 n/a 08-631 08-630 

MD21-08-10513 222.5–227.5 2/14/2008 n/a 08-631 08-630 

MD21-08-10514 323–328 2/14/2008 n/a 08-631 08-630 

MD21-08-10515 349.5–354.5 2/14/2008 n/a 08-631 08-630 

MD21-08-10516 349.5–354.5 2/14/2008 FD 08-631 08-630 

May 2008      

MD21-08-12247 67.5–72.5 5/7/2008 n/a 08-1108 08-1107 

MD21-08-12257 67.5–72.5 5/7/2008 FD 08-1108 — 

MD21-08-12248 150.5–155.5 5/7/2008 n/a 08-1108 08-1107 

MD21-08-12249 222.5–227.5 5/7/2008 n/a 08-1108 08-1107 

MD21-08-12250 323–328 5/7/2008 n/a 08-1108 08-1107 

MD21-08-12251 349.5–354.5 5/7/2008 n/a 08-1108 08-1107 

September 2008      

MD21-08-14828 67.5–72.5 9/23/2008 n/a 08-2021 08-2020 

MD21-08-14829 150.5–155.5 9/23/2008 n/a 08-2021 08-2020 

MD21-08-14830 222.5–227.5 9/23/2008 n/a 08-2021 08-2020 

MD21-08-14831 323–328 9/23/2008 n/a 08-2021 08-2020 

MD21-08-14832 349.5–354.5 9/23/2008 n/a 08-2021 08-2020 

MD21-08-14833 349.5–354.5 9/23/2008 FD 08-2021 08-2020 

February 2009      

MD21-09-3564 67.5–72.5 2/4/2009 n/a 09-812 09-811 

MD21-09-3563 150.5–155.5 2/4/2009 n/a 09-812 09-811 

MD21-09-3565 150.5–155.5 2/4/2009 FD 09-812 09-811 

MD21-09-3560 222.5–227.5 2/3/2009 n/a 09-812 09-811 

MD21-09-3561 323–328 2/3/2009 n/a 09-812 09-811 

MD21-09-3562 349.5–354.5 2/3/2009 n/a 09-812 09-811 
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Table 4.3-3 (continued) 

    Request Number 

Sample ID Depth (ft bgs) Collection Date Field QC Type Tr
iti

um
 

VO
Cs

 

April 2009      

MD21-09-7164 67.5–72.5 4/16/2009 n/a 09-1505 09-1504 

MD21-09-7166 150.5–155.5 4/17/2009 n/a 09-1510 09-1509 

MD21-09-7168 222.5–227.5 4/17/2009 n/a 09-1510 09-1509 

MD21-09-7167 323–328 4/17/2009 n/a 09-1510 09-1509 

MD21-09-7165 349.5–354.5 4/16/2009 n/a 09-1505 09-1504 

MD21-09-7174 349.5–354.5 4/16/2009 FD 09-1505 09-1504 

June 2009      

MD21-09-10354 n/a 6/18/2009 FB — 09-2406 

MD21-09-10344 67.5–72.5 6/17/2009 n/a 09-2363 09-2362 

MD21-09-10345 150.5–155.5 6/17/2009 n/a 09-2363 09-2362 

MD21-09-10353 150.5–155.5 6/17/2009 FD 09-2363 09-2362 

MD21-09-10346 222.5–227.5 6/17/2009 n/a 09-2363 09-2362 

MD21-09-10347 323–328 6/17/2009 n/a 09-2363 09-2362 

MD21-09-10348 349.5–354.5 6/17/2009 n/a 09-2363 09-2362 

July 2009      

MD21-09-11292 n/a 7/17/2009 FB — 09-2683 

MD21-09-11283 67.5–72.5 7/17/2009 n/a 09-2684 09-2683 

MD21-09-11284 150.5–155.5 7/17/2009 n/a 09-2684 09-2683 

MD21-09-11293 150.5–155.5 7/17/2009 FD 09-2684 09-2683 

MD21-09-11285 222.5–227.5 7/17/2009 n/a 09-2684 09-2683 

MD21-09-11286 323–328 7/17/2009 n/a 09-2684 09-2683 

MD21-09-11287 349.5–354.5 7/17/2009 n/a 09-2684 09-2683 
a n/a = Not applicable. 
b — = Sample not collected. 
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Table 4.3-4 
Summary of Pore-Gas Samples Collected at MDA T, 

Vapor-Monitoring Well 21-603058, October 2007–July 2009 

    Request Number 

Sample ID Depth (ft bgs) Collection Date Field QC Type Tr
iti

um
 

VO
Cs

 

October 2007      

MD21-07-6818 n/aa 10/30/2007 FB 08-125 08-124 

MD21-07-6807 67.5–72.5 10/30/2007 n/a 08-99 08-98 

MD21-07-6808 160.5–165.5 10/30/2007 n/a 08-99 08-98 

MD21-07-6809 217–222 10/30/2007 n/a 08-99 08-98 

MD21-07-6810 242.5–247.5 10/30/2007 n/a 08-99 08-98 

MD21-07-6811 339.5–344.5 10/30/2007 n/a 08-99 08-98 

MD21-07-6812 339.5–344.5 10/30/2007 FD 08-99 08-98 

February 2008      

MD21-08-10504 67.5–72.5 2/13/2008 n/a 08-624 08-623 

MD21-08-10505 160.5–165.5 2/13/2008 n/a 08-624 08-623 

MD21-08-10506 217–222 2/13/2008 n/a 08-624 08-623 

MD21-08-10507 242.5–247.5 2/13/2008 n/a 08-624 08-623 

MD21-08-10508 339.5–344.5 2/13/2008 n/a 08-624 08-623 

May 2008      

MD21-08-12255 n/a 5/8/2008 FB —
b 08-1147 

MD21-08-12242 67.5–72.5 5/9/2008 n/a 08-1114 08-1113 

MD21-08-12244 217–222 5/8/2008 n/a 08-1114 08-1113 

MD21-08-12245 242.5–247.5 5/8/2008 n/a 08-1114 08-1113 

MD21-08-12246 339.5–344.5 5/8/2008 n/a 08-1114 08-1113 

MD21-08-12256 339.5–344.5 5/8/2008 FD — 08-1113 

September 2008      

MD21-08-14826 n/a 9/24/2008 FB — 08-2020 

MD21-08-14813 67.5–72.5 9/24/2008 n/a 08-2021 08-2020 

MD21-08-14814 217–222 9/24/2008 n/a 08-2021 08-2020 

MD21-08-14815 242.5–247.5 9/24/2008 n/a 08-2021 08-2020 

MD21-08-14816 339.5–344.5 9/24/2008 n/a 08-2021 08-2020 

February 2009      

MD21-09-3559 n/a 2/8/2009 FB — 09-842 

MD21-09-3553 67.5–72.5 2/5/2009 n/a 09-836 09-835 

MD21-09-3554 217–222 2/5/2009 n/a 09-836 09-835 

MD21-09-3558 217–222 2/5/2009 FD 09-836 09-835 

MD21-09-3555 242.5–247.5 2/5/2009 n/a 09-836 09-835 

MD21-09-3556 339.5–344.5 2/5/2009 n/a 09-836 09-835 
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Table 4.3-4 (continued) 

    Request Number 

Sample ID Depth (ft bgs) Collection Date Field QC Type Tr
iti

um
 

VO
Cs

 

April 2009      

MD21-09-7169 n/a 4/15/2009 FB — 09-1494 

MD21-09-7159 67.5–72.5 4/14/2009 n/a 09-1491 09-1476 

MD21-09-7160 217–222 4/14/2009 n/a 09-1491 09-1476 

MD21-09-7162 242.5–247.5 4/15/2009 n/a 09-1495 09-1494 

MD21-09-7161 339.5–344.5 4/15/2009 n/a 09-1495 09-1494 

MD21-09-7172 339.5–344.5 4/15/2009 FD 09-1495 09-1494 

June 2009      

MD21-09-10352 n/a 6/18/2009 FB — 09-2406 

MD21-09-10339 67.5–72.5 6/18/2009 n/a 09-2407 09-2406 

MD21-09-10341 217–222 6/18/2009 n/a 09-2407 09-2406 

MD21-09-10351 217–222 6/18/2009 FD 09-2407 09-2406 

MD21-09-10342 242.5–247.5 6/18/2009 n/a 09-2407 09-2406 

MD21-09-10343 339.5–344.5 6/18/2009 n/a 09-2407 09-2406 

July 2009      

MD21-09-11290 n/a 7/16/2009 FB — 09-2669 

MD21-09-11278 67.5–72.5 7/16/2009 n/a 09-2670 09-2669 

MD21-09-11280 217–222 7/16/2009 n/a 09-2670 09-2669 

MD21-09-11291 217–222 7/16/2009 FD 09-2670 09-2669 

MD21-09-11281 242.5–247.5 7/16/2009 n/a 09-2670 09-2669 

MD21-09-11282 339.5–344.5 7/16/2009 n/a 09-2670 09-2669 
a n/a = Not applicable. 
b — = Sample not collected. 
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Table 4.3-5 
Summary of Pore-Gas Samples Collected at MDA T, 

Vapor-Monitoring Well 21-603059, October 2007–July 2009 

    Request Number 

Sample ID Depth (ft bgs) Collection Date Field QC Type Tr
iti

um
 

VO
Cs

 

November 2007      

MD21-08-8445 n/aa 11/3/2007 FB 08-125 08-124 

MD21-07-6804 77.5–82.5 11/4/2007 n/a 08-125 08-124 

MD21-07-6803 187.5–192.5 11/3/2007 n/a 08-125 08-124 

MD21-07-6801 229.5–234.5 11/3/2007 n/a 08-125 08-124 

MD21-07-6802 292.5–297.5 11/3/2007 n/a 08-125 08-124 

MD21-07-6800 372.5–377.5 11/3/2007 n/a 08-125 08-124 

MD21-07-6806 372.5–377.5 11/3/2007 FD 08-125 08-124 

February 2008      

MD21-08-10525 n/a 2/19/2008 FB —b  08-646 

MD21-08-10518 77.5–82.5 2/6/2008 n/a 08-605 08-604 

MD21-08-10524 77.5–82.5 2/6/2008 FD 08-605 08-604 

MD21-08-10519 187.5–192.5 2/8/2008 n/a 08-605 08-604 

MD21-08-10520 229.5–234.5 2/6/2008 n/a 08-605 08-604 

MD21-08-10521 292.5–297.5 2/6/2008 n/a 08-605 08-604 

MD21-08-10522 372.5–377.5 2/8/2008 n/a 08-605 08-604 

May 2008      

MD21-08-12252 n/a 5/9/2008 FB —  08-1147 

MD21-08-12236 77.5–82.5 5/9/2008 n/a 08-1114 08-1113 

MD21-08-12237 187.5–192.5 5/9/2008 n/a 08-1114 08-1113 

MD21-08-12238 229.5–234.5 5/9/2008 n/a 08-1114 08-1113 

MD21-08-12239 292.5–297.5 5/9/2008 n/a 08-1114 08-1113 

MD21-08-12240 372.5–377.5 5/9/2008 n/a 08-1114 08-1113 

MD21-08-12253 372.5–377.5 5/9/2008 FD 08-1114 08-1113 

September 2008      

MD21-08-14824 n/a 9/25/2008 FB —  08-2020 

MD21-08-14818 77.5–82.5 9/25/2008 n/a 08-2021 08-2020 

MD21-08-14819 187.5–192.5 9/25/2008 n/a 08-2021 08-2020 

MD21-08-14820 229.5–234.5 9/25/2008 n/a 08-2021 08-2020 

MD21-08-14821 292.5–297.5 9/25/2008 n/a 08-2021 08-2020 

MD21-08-14822 372.5–377.5 9/25/2008 n/a 08-2021 08-2020 

MD21-08-14825 372.5–377.5 9/25/2008 FD 08-2021 08-2020 
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Table 4.3-5 (continued) 

    Request Number 

Sample ID Depth (ft bgs) Collection Date Field QC Type Tr
iti

um
 

VO
Cs

 

February 2009      

MD21-09-3552 n/a 2/6/2009 FB —  09-842 

MD21-09-3546 77.5–82.5 2/8/2009 n/a 09-843 09-842 

MD21-09-3545 187.5–192.5 2/6/2009 n/a 09-843 09-842 

MD21-09-3547 229.5–234.5 2/8/2009 n/a 09-843 09-842 

MD21-09-3549 292.5–297.5 2/6/2009 n/a 09-836 09-835 

MD21-09-3550 372.5–377.5 2/6/2009 n/a 09-836 09-835 

April 2009      

MD21-09-7170 n/a 4/20/2009 FB —  09-1513 

MD21-09-7155 77.5–82.5 4/13/2009 n/a 09-1455 09-1454 

MD21-09-7154 187.5–192.5 4/10/2009 n/a 09-1453 09-1452 

MD21-09-7157 229.5–234.5 4/13/2009 n/a 09-1455 09-1454 

MD21-09-7163 229.5–234.5 4/20/2009 n/a 09-1514 09-1513 

MD21-09-7153 292.5–297.5 4/10/2009 n/a 09-1453 09-1452 

MD21-09-7156 372.5–377.5 4/13/2009 n/a 09-1455 09-1454 

June 2009      

MD21-09-10350 n/a 6/18/2009 FB —  09-2406 

MD21-09-10333 77.5–82.5 6/16/2009 n/a 09-2343 09-2342 

MD21-09-10334 187.5–192.5 6/16/2009 n/a 09-2343 09-2342 

MD21-09-10335 229.5–234.5 6/16/2009 n/a 09-2343 09-2342 

MD21-09-10336 292.5–297.5 6/16/2009 n/a 09-2343 09-2342 

MD21-09-10349 292.5–297.5 6/16/2009 FD 09-2343 09-2342 

MD21-09-10337 372.5–377.5 6/16/2009 n/a 09-2343 09-2342 

July 2009      

MD21-09-11272 77.5–82.5 7/15/2009 n/a 09-2655 09-2654 

MD21-09-11273 187.5–192.5 7/15/2009 n/a 09-2655 09-2654 

MD21-09-11274 229.5–234.5 7/15/2009 n/a 09-2655 09-2654 

MD21-09-11275 292.5–297.5 7/15/2009 n/a 09-2655 09-2654 

MD21-09-11276 372.5–377.5 7/15/2009 n/a 09-2655 09-2654 

MD21-09-11289 372.5–377.5 7/15/2009 FD 09-2655 09-2654 
a n/a = Not applicable. 
b — = Sample not collected. 
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Table 4.4-1 
Summary of Pore-Gas Field-Screening Results, February 2009–July 2009 

Event ID 
Collection 

Date 

FY2009* 
Sampling 

Round Location ID 

Sample 
Port 

Number 
Top Depth 

(ft bgs) 

Bottom 
Depth 
(ft bgs) % CO2 % O2 

877 6/12/2009 7 21-25262 1 80 85 0.7 19.8 
912 7/14/2009 8 21-25262 1 80 85 0.6 19.8 
877 6/12/2009 7 21-25262 2 115 120 0.5 20.1 
912 7/14/2009 8 21-25262 2 115 120 0.4 20.2 
877 6/12/2009 7 21-25262 3 232 237 0.0 20.6 
912 7/14/2009 8 21-25262 3 232 237 0.6 20.0 
877 6/12/2009 7 21-25262 4 295 300 0.0 20.6 
912 7/14/2009 8 21-25262 4 295 300 0.8 19.9 
877 6/12/2009 7 21-25262 5 329.5 334.5 0.5 19.5 
912 7/14/2009 8 21-25262 5 329.5 334.5 0.7 19.9 
877 6/12/2009 7 21-25262 6 375 380.16 0.4 19.9 
912 7/14/2009 8 21-25262 6 375 380.16 0.4 20.2 
877 6/12/2009 7 21-25262 7 472.25 478 0.2 19.9 
912 7/14/2009 8 21-25262 7 472.25 478 0.2 20.2 
877 6/12/2009 7 21-25262 8 572 577 0.1 19.2 
912 7/14/2009 8 21-25262 8 572 577 0.0 20.7 
877 6/12/2009 7 21-25262 9 686 691 0.0 19.5 
912 7/14/2009 8 21-25262 9 686 691 0.0 20.7 
649 2/4/2009 5 21-25264 1 67.5 72.5 1.3 19.9 
751 4/16/2009 6 21-25264 1 67.5 72.5 1 19.3 
877 6/17/2009 7 21-25264 1 67.5 72.5 0.7 19.9 
912 7/17/2009 8 21-25264 1 67.5 72.5 0.7 19.4 
649 2/4/2009 5 21-25264 2 150.5 155.5 1.4 20.1 
751 4/17/2009 6 21-25264 2 150.5 155.5 1 19.9 
877 6/17/2009 7 21-25264 2 150.5 155.5 0.6 20.3 
912 7/17/2009 8 21-25264 2 150.5 155.5 0.8 19.5 
649 2/3/2009 5 21-25264 3 222.5 227.5 1 20.2 
751 4/17/2009 6 21-25264 3 222.5 227.5 1.2 19.7 
877 6/17/2009 7 21-25264 3 222.5 227.5 0.4 20.7 
912 7/17/2009 8 21-25264 3 222.5 227.5 0.4 19.9 
649 2/3/2009 5 21-25264 4 323 328 0.8 20.1 
751 4/17/2009 6 21-25264 4 323 328 0.8 20.1 
877 6/17/2009 7 21-25264 4 323 328 0.0 20.8 
912 7/17/2009 8 21-25264 4 323 328 0.3 20.0 
649 2/3/2009 5 21-25264 5 349.5 354.5 0.2 20.5 
751 4/16/2009 6 21-25264 5 349.5 354.5 0.6 19.9 
877 6/17/2009 7 21-25264 5 349.5 354.5 0.0 20.7 
912 7/17/2009 8 21-25264 5 349.5 354.5 0.1 20.0 
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Table 4.4-1 (continued) 

Event ID 
Collection 

Date 

FY2009* 
Sampling 

Round Location ID 

Sample 
Port 

Number 
Top Depth 

(ft bgs) 

Bottom 
Depth 
(ft bgs) % CO2 % O2 

649 2/5/2009 5 21-603058 1 67.5 72.5 1.1 19.8 
751 4/14/2009 6 21-603058 1 67.5 72.5 1 19.6 
877 6/18/2009 7 21-603058 1 67.5 72.5 0.0 20.6 
912 7/16/2009 8 21-603058 1 67.5 72.5 0.7 19.4 
649 2/5/2009 5 21-603058 3 217 222 0.9 19.9 
751 4/14/2009 6 21-603058 3 217 222 0.7 19.7 
877 6/18/2009 7 21-603058 3 217 222 0.5 20.4 
912 7/16/2009 8 21-603058 3 217 222 0.5 20.0 
649 2/5/2009 5 21-603058 4 242.5 247.5 1 20.1 
751 4/15/2009 6 21-603058 4 242.5 247.5 0.7 19.7 
877 6/18/2009 7 21-603058 4 242.5 247.5 0.7 20.1 
912 7/16/2009 8 21-603058 4 242.5 247.5 0.2 20.1 
649 2/5/2009 5 21-603058 5 339.5 344.5 1.2 19.8 
751 4/15/2009 6 21-603058 5 339.5 344.5 0.7 19.7 
877 6/18/2009 7 21-603058 5 339.5 344.5 0.6 20.0 
912 7/16/2009 8 21-603058 5 339.5 344.5 0.4 19.9 
649 2/8/2009 5 21-603059 1 77.5 82.5 0.8 20.1 
751 4/13/2009 6 21-603059 1 77.5 82.5 0.7 19.7 
877 6/16/2009 7 21-603059 1 77.5 82.5 0.7 19.6 
912 7/15/2009 8 21-603059 1 77.5 82.5 0.6 19.7 
649 2/6/2009 5 21-603059 3 187.5 192.5 0.8 20.3 
751 4/10/2009 6 21-603059 3 187.5 192.5 0.7 20.2 
877 6/16/2009 7 21-603059 3 187.5 192.5 0.5 19.9 
912 7/15/2009 8 21-603059 3 187.5 192.5 0.5 19.8 
649 2/8/2009 5 21-603059 4 229.5 234.5 1.1 20.1 
751 4/13/2009 6 21-603059 4 229.5 234.5 0.6 19.9 
751 4/20/2009 6 21-603059 4 229.5 234.5 0.9 19.8 
877 6/16/2009 7 21-603059 4 229.5 234.5 0.6 20.1 
912 7/15/2009 8 21-603059 4 229.5 234.5 0.4 20.1 
649 2/6/2009 5 21-603059 5 292.5 297.5 0.8 20.6 
751 4/10/2009 6 21-603059 5 292.5 297.5 0.8 18.9 
877 6/16/2009 7 21-603059 5 292.5 297.5 0.4 20.5 
912 7/15/2009 8 21-603059 5 292.5 297.5 0.5 19.6 
649 2/6/2009 5 21-603059 6 372.5 377.5 0.6 20 
751 4/13/2009 6 21-603059 6 372.5 377.5 0.2 20 
877 6/16/2009 7 21-603059 6 372.5 377.5 0.3 20.0 
912 7/15/2009 8 21-603059 6 372.5 377.5 0.1 19.7 

* FY = Fiscal year. 
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Table 5.1-1 
Henry’s Law Constant, Groundwater Screening Levels, and Calculated Concentrations  

Corresponding to Groundwater Screening Levels for Detected VOCs in Pore Gas 

VOC 

Henry's Law 
Constanta 

(dimensionless) 

Groundwater 
Screening Level  

(µg/L) 

Calculated Concentrations in 
Pore Gas Corresponding to 

Groundwater Standardb 
(µg/m3) 

Acetone 0.0016 22,000c 35,200 
Benzene 0.228 5d 1140 
Bromodichloromethane 0.087 1.2c 104 
Bromoform 0.022 85c 1870 
1,3-Butadiene 3 0.018c 54 
1-Butanol 0.00036c 3700c 1332 
2-Butanone 0.0023 7100c 16,330 
Carbon Disulfide 0.59 1000c 590,000 
Carbon Tetrachloride 1.1 5d 5500 
Chlorodibromomethane 0.032 1.5c 48 
Chloroform 0.15 100e 15,000 
Cyclohexane 6.1b 13,000c 79,300,000 
1,2-Dichlorobenzene 0.0779 600d 46,740 
1,4-Dichlorobenzene 0.0996 75d 7470 
Dichlorodifluoromethane 14 390c 5,460,000 
1,2-Dichloroethane 0.048 5d 240 
1,1-Dichloroethene 1.1 5e 5500 
cis-1,2-Dichloroethane 0.17 70d 11,900 
Ethanol naf na na 
Ethylbenzene 0.323 750e 242,250 
4-Ethyltoluene na na na 
n-Heptane 88g 880h 77,440,000 
Hexane 74 880c 65,120,000 
2-Hexanone na na na 
4-Methyl-2-pentanone 0.0056 2000c 11,200 
Methylene chloride 0.13 5d 650 
2-Propanol na na na 
Propylene na na na 
Tetrachloroethene 0.72 5d 3600 
Tetrahydrofuran 0.0099i 16g 158 
Toluene 0.272 750e 204,000 
1,1,2-Trichloro-1,2,2-trifluoroethane 22 59,000c 1,298,000,000 
1,1,1-Trichloroethane 0.705 60e 42,300 
1,1,2-Trichloroethane 0.034 5d 170 
Trichloroethene 0.4 5d 2000 
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Table 5.1-1(continued) 

VOC 

Henry's Law 
Constanta 

(dimensionless) 
Groundwater SL 

(µg/L) 

Calculated Concentrations in 
Pore Gas Corresponding to 

Groundwater Standardb 
(µg/m3) 

1,3,5-Trimethylbenzene 0.32 12c 3840 
1,2-Xylene 0.213 620e 132,060 
1,3-Xylene+1,4-Xylene 0.27 620e 167,400 

a NMED (2009, 106420, Appendix B) unless otherwise noted. 
b Derived from denominator of Equation 5.1-3. 
c Henry’s law constant and tap water screening levels from EPA regional screening tables 

(http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm).  
d EPA MCL (40 Code of Federal Regulations 141.61). 
e NMWQCC groundwater standard (20.6.2.3103 New Mexico Administrative Code). 
f na = Not available. 
g EPA regional  SL not available. EPA Region 6 tap water SL used (EPA 2007, 099314). 
h Hexane used as a surrogate, based on structural similarity. 
i EPA Superfund chemical data matrix value for 25°C (http://www.dep.state.pa.us/physicalproperties/Default.htm).  
 

Table 6.1-1 
Summary of Inorganic Chemicals Detected in 2009 Core Samples 

Sample ID 
Location 

ID 
Depth  

(ft bgs) 
Collection 

Date Media Ch
lo

rid
e 

Fl
uo

rid
e 

Ni
tra

te
 

Pe
rc

hl
or

at
e 

Su
lfa

te
 

Qbo Background Value 474a nab na na 1120 

Qbog Background Value 474 na na na 1120 

Tp Background Value na na na na na 

Residential SSLc na 4690 125000 54.8 na 

IndustrialSSLc na 68100 1820000 795 na 

Construction Worker SSLc na 18600 496000 217 na 

MD21-09-4633 21-25262 420–425 4/13/2009 Qbo 4.08 NAd 3.97 0.0114 NA 

MD21-09-4634 21-25262 470–473 4/16/2009 Qbo 3.46 NA 1.8 —e NA 

MD21-09-4635 21-25262 520–525 4/20/2009 Qbo 3.69(J-) NA 1.67 — NA 

MD21-09-4637 21-25262 520–525 4/20/2009 Qbo 3.48(J-) NA 1.67 — NA 

MD21-09-4638 21-25262 620–625 4/22/2009 Qbo 3.75 NA 1.06(J) — NA 

MD21-09-4639 21-25262 670–675 4/22/2009 Qbog 5.66 NA 1.7 0.000702(J+) NA 

MD21-09-4640 21-25262 675–680 4/22/2009 Qbog 7.3 NA 1.95 0.00101(J+) NA 

MD21-09-8973 21-25262 693.7–695.1 5/4/2009 Tp — 3.48(J) —  —  5.36 

Note: Units are in mg/kg.  
a BVs from LANL (1998, 059730). 
b na = Not available. 
c SSLs from NMED (2009, 106420, Appendix A). 
d NA = Not analyzed. 
e — = Not detected. 



Phase III Investigation Report for MDA T 

September 2009 78 EP2009-0455 

Table 6.1-2 
Summary of Organic Chemicals Detected in 2009 Core Samples 

Sample ID 
Location 

ID Depth (ft bgs) Collection Date Media Acetone 
Residential SSL* 67,500 
Industrial SSL* 851,000 
Construction Worker SSL* 263,000 
MD21-09-4640 21-25262 675–680 4/22/2009 Qbog 0.00227(J) 

Note: Units are in mg/kg. 

*NMED (2009, 106420, Appendix A). 
 
 

Table 6.1-3 
Summary of Tritium Detected in 2009 Core Samples 

Sample ID 
Location 

ID 
Depth  
(ft bgs) 

Collection 
Date Media Tritium 

Qbo Background Value naa 
Residential SALb 750 
Industrial SALb 440,000 
Construction Worker SALb 320,000 
MD21-09-4633 21-25262 420–425 4/13/2009 Qbo 0.594186 

MD21-09-4637 21-25262 570–575 4/20/2009 Qbo 0.0736364 

Note: Units are in pCi/g. 
a na = Not available. 
b  SALs from LANL (2005, 088493). 
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Table 6.1-4 
Summary of VOCs Detected in Pore-Gas Samples at MDA T Vapor-Monitoring Well 21-25262, June and July 2009 

Sample ID Depth (ft bgs) 
Collection 

Date Ac
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April 2009                           

MD21-09-4674 679.25–680.75 4/23/2009 51a —b — — 82(J) 6 — 11 270 — — — 9.9 — — 340 8.9 — — 5.6 — — 35 85 

June 2009                           

MD21-09-10355 80–85 6/12/2009 — — — — — — 3.2 57 930 — 4.7 — — — — 3.8 — 1500 — — — 17 — 580 

MD21-09-10356 115–120 6/12/2009 — — — — — — — 41 330 — 4.5 — — — — 5.1 — 360 — — — 11 — 240 

MD21-09-10357 232–237 6/12/2009 37 — — — — 4.4 — 56 160 — — — — — — 8.1 — 57 — — — 5.8 — 100 

MD21-09-10358 295–300 6/12/2009 26 — — — — 2.8 — 170 160 — — — 5.7 — — 67 — 39 — — 10 6.3 — 280 

MD21-09-10359 329.5–334.5 6/12/2009 12 — 7.8 — — — 6.2 490 450 — 6 6 20 3.6 — 320 — 97 — — 27 16 24 820 

MD21-09-10360 375–380 6/12/2009 24 — 7.9 — — 4.1 — 410 570 — — 9.4 36 — — 680 — 63 — 3.9 14 8.3 55 880 

MD21-09-10361 472.25–478 6/12/2009 14 — — — — — 4.9 340 830 — — 16 61 — — 1300 — 41 — 4.5 9.3 — 110 880 

MD21-09-10362 572–577 6/12/2009 — — — — — — 5.2 160 910 — — 15 63 — — 1500 — 17 — — — — 66 670 

MD21-09-10363 686–691 6/15/2009 22 — — — — 6 3.5 — 74 — — — — — — 77 9.2 — — — — — 14 19 

July 2009                           

MD21-09-11294 80–85 7/14/2009 — — — — — — 3.6 45 730 — 4.9 — — — — — — 1300 — — — 12 — 450 

MD21-09-11295 115–120 7/14/2009 — — — — — — — 44 380 — 4.9 — — — — 5.8 — 430 — — — 12 — 270 

MD21-09-11296 232–237 7/14/2009 — — 6.3 — — — 3.2 220 520 — 7.4 — 6 — — 30 — 240 — — 21 21 — 390 

MD21-09-11297 295–300 7/14/2009 — — 11 — — — 8.2 830 740 — 11 5.1 29 4.5 — 310 — 210 — — 56 31 16 1300 

MD21-09-11298 329.5–334.5 7/14/2009 — — 14 — — — 4.6 780 720 — 8.4 9.4 35 4.8 — 520 — 180 — — 50 25 44 1400 

MD21-09-11299 375–380 7/14/2009 — 3.9 15 — — — 5.1 700 930 7.4 5.1 17 62 5.5 — 1200 — 120 3.7 — 26 14 100 1500 
MD21-09-11300 472.25–478 7/14/2009 — — — — 36 — 19 600 1400 — — 27 100 — — 2100 — 74 — — 18 — 200 1500 
MD21-09-11301 572–577 7/14/2009 — — — — — — — 190 1000 — — 17 71 — — 1700 13 23 — — — — 85 780 

MD21-09-11302 686–691 7/14/2009 — 13 — 7.4 — — 4.8 — 120 — — — 7.1 — 5.6 140 120 — — — — — 21 34 

Note: Organic chemical detections per sample; standard unit of measure = g/m3. 
a Bold values represent the maximum concentrations. 
b — = Not detected. 
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Table 6.1-5 
Summary of VOCs Detected in Pore-Gas Samples at MDA T Vapor-Monitoring Well 21-25264, October 2007–July 2009 

Sample ID 
Depth  
(ft bgs) 
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October 2007                           

MD21-07-6813 67.5–72.5 10/19/2007 17 —a — 12b — 3 160 350 3.2 — 10 3.8 — — 250 — 1500 — 5.1 — 18 — 660 — 

MD21-07-6814 150.5–155.5 10/19/2007 68 2.9 — — 12 — 160 310 4.5 — 8.6 4 — — 300 — 360 — 6.8 — 19 — 420 — 

MD21-07-6815 222.5–227.5 10/19/2007 18 — — — 3.4 3.8 180 300 3.6 — 6.6 6.3 — — 420 — 160 — — 6.7 (J) 16 — 380 — 

MD21-07-6816 323–328 10/19/2007 19 — — — — — 190 270 — — 4.9 5.9 4 — 590 — 79 — 5.8 — 5.4 — 320 5.7 

MD21-07-6817 349.5–354.5 10/19/2007 44 — — — 5.6 — 230 550 — — — 15 6.8 — 1300 — 26 — 9.4 — — — 460 8.4 
February 2008                           

MD21-08-10511 67.5–72.5 2/14/2008 — — — — — — 160 410 — — 13 — — — 36 — 2500 — — — 29 — 980 — 

MD21-08-10512 150.5–155.5 2/14/2008 12 — — — — 5.7 170 360 5.4 — 10 — — — 220 — 440 — — 7 24 — 520 — 

MD21-08-10513 222.5–227.5 2/14/2008 — — 6 — — 6 310 450 5.6 — 9.9 9.3 5 — 640 — 190 — — 9 21 4.6 (J) 620 — 

MD21-08-10514 323–328 2/14/2008 — — — — — — 370 540 — — 7 12 8.3 — 1200 — 81 — — 10 9.3 — 620 — 

MD21-08-10515 349.5–354.5 2/14/2008 — — — — — — 460 1000 — — — 30 15 — 2400 — 34 — — — — — 890 — 

May 2008                           

MD21-08-12247 67.5–72.5 5/7/2008 — — — — — — 140 410 — — 13 — — — 24 — 2300 5.2 — — 26 — 880 — 

MD21-08-12248 150.5–155.5 5/7/2008 73 — — — 15 — 150 360 5.4 — 9.7 — — 10 190 — 400 — — — 23 — 480 — 

MD21-08-12249 222.5–227.5 5/7/2008 — — — — — 3.2 290 470 6.2 — 8.6 9.3 6.6 — 590 — 190 — 3.4 11 21 — 580 — 

MD21-08-12250 323–328 5/7/2008 110 — — — 11 — 340 570 — 6 — 13 7.6 — 1200 — 77 — — 11 8.6 — 600 — 

MD21-08-12251 349.5–354.5 5/7/2008 — — — — — — 360 940 — — — 24 12 — 1900 — 32 — 16 — — — 720 — 

September 2008                           

MD21-08-14828 67.5–72.5 9/23/2008 — — — — — — 150 400 — — 13 — — — 19 — 2700 — — — 27 — 1000 — 

MD21-08-14829 150.5–155.5 9/23/2008 — — — — — — 170 380 — — 9.8 3.8 — — 200 6.9 420 — — 7.7 26 — 530 — 

MD21-08-14830 222.5–227.5 9/23/2008 — — — — — — 320 480 — — 9.8 11 5.2 — 660 13 200 — — 10 24 — 640 — 

MD21-08-14831 323–328 9/23/2008 — — — — — — 430 680 — — 8.1 20 8 — 1500 19 70 — — 11 11 — 770 — 

MD21-08-14832 349.5–354.5 9/23/2008 — — — — — — 500 1100 — — — 36 13 — 2500 21 31 — — — — — 920 — 

February 2009                           

MD21-09-3564 67.5–72.5 2/4/2009 — — — — — — 170 500 — — 15 — — — 20 — 2900 — — — 31 — 1200 — 

MD21-09-3563 150.5–155.5 2/4/2009 14 2.8 — — 4.3 — 200 450 5.8 — 13 3.8 — — 240 9.4 520 — — 8 29 — 620 — 

MD21-09-3560 222.5–227.5 2/3/2009 23 — 7.7 — 3.5 — 370 580 7.6 — 11 12 6.7 — 810 16 240 — — 12 28 5 760 — 

MD21-09-3561 323–328 2/3/2009 — — — — — — 500 840 — — 9.2 22 11 — 1800 22 90 — — 16 12 — 850 — 

MD21-09-3562 349.5–354.5 2/3/2009 — — — — — — 390 950 — — — 25 13 — 2000 19 30 — — — — — 740 — 
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Table 6.1-5 (continued) 
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April 2009                           

MD21-09-7164 67.5–72.5 4/16/2009 — — — — — — 150 490 — — 19 — — — 21 — 3500 — — — 24 — 1200 — 

MD21-09-7166 150.5–155.5 4/17/2009 — — — — — — 170 430 6.1 — 11 — 8.5 — 190 — 480 — — 7.8 19 — 580 — 

MD21-09-7168 222.5–227.5 4/17/2009 — — 6.8 — — — 320 570 7.3 — 9 10 11 — 690 — 230 — — 13 18 — 710 — 

MD21-09-7167 323–328 4/17/2009 —  —  —  —  —  —  410 760 —  —  —  18 12 —  1500 —  78 —  —  14 —  —  810 — 

MD21-09-7165 349.5–354.5 4/16/2009 22 —  —  —  6.4 —  410 1000 —  11 —  28 14 —  2200 —  39 —  —  —  —  —  880 — 

June 2009                           

MD21-09-10344 67.5–72.5 6/17/2009 11 —  —  —  —  —  77 230 —  —  8.4 —  —  —  9.5 —  1500 —  —  —  15 —  590 — 

MD21-09-10345 150.5–155.5 6/17/2009 10 —  —  —  —  —  95 230 —  —  7.1 —  —  —  110 —  270 —  7.3 —  15 —  320 — 

MD21-09-10346 222.5–227.5 6/17/2009 10 —  —  —  —  —  140 250 —  —  5.9 5.4 —  —  350 —  94 —  8 —  11 —  310 — 

MD21-09-10347 323–328 6/17/2009 12 —  —  —  —  —  140 260 —  —  4.4 6.6 —  —  540 —  23 —  6.8 —  —  —  260 — 

MD21-09-10348 349.5–354.5 6/17/2009 34 —  —  —  5 —  130 330 —  —  —  9.6 4.4 —  740 —  10 —  5.9 —  —  —  270 — 

July 2009                           

MD21-09-11283 67.5–72.5 7/17/2009 —  —  —  —  —  —  180 500 —  —  17 —  —  —  18 —  3600 —  —  —  32 —  1300 — 

MD21-09-11284 150.5–155.5 7/17/2009 —  —  —  —  —  —  210 470 —  —  14 3.9 —  —  210 —  570 —  —  8.3 30 —  650 — 

MD21-09-11285 222.5–227.5 7/17/2009 —  —  —  —  —  —  230 420 —  —  8.6 9.1 3.8 —  570 —  160 —  —  —  17 —  510 — 

MD21-09-11286 323–328 7/17/2009 —  —  —  —  9.6 —  310 570 —  5.2 (J) 7.1 16 7.8 —  1100 —  50 —  —  8.3 7.1 —  570 — 

MD21-09-11287 349.5–354.5 7/17/2009 —  —  —  —  —  —  180 460 —  —  —  17 6.1 —  1000 —  18 —  —  —  —  —  370 — 

Note: Organic chemical detections per sample, standard unit of measure = g/m3. 
a — = Not detected. 
b Bold values represent the maximum concentrations. 



Phase III Investigation Report for MDA T 

September 2009 82 EP2009-0455 

Table 6.1-6 
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October 2007                                    

MD21-07-6807 67.5–72.5 10/30/2007 120 3.9 —a 10 — 40 3.8 63 — 450 — — 5.1 — — — — — 4.3 29 8.7 7.2 3.9 85 650 — 5.7 — 23 — 270 — 4.9 

MD21-07-6808 160.5–165.5 10/30/2007 35 8.4b — — 42 17 12 100 9.7 330 — — 6.9 — — — — 7.5 36 — 5.5 52 24 690 210 4.9 14 8.5 17 — 280 9.9 21 
MD21-07-6809 217–222 10/30/2007 200 4.9 6.4 — — 69 5.7 400 — 680 — 6 6.8 5 9.7 — — — 8.3 37 8.9 420 6.4 150 270 — 5.8 26 36 13 790 — 4.8 

MD21-07-6810 242.5–247.5 10/30/2007 170 6.4 — 16 — 20 6.2 400 7.3 720 — 10 5.5 9.8 11 4.1 — — 9.4 — 4.5 860 6.3 160 120 — 9.6 19 22 19 810 — 5 

MD21-07-6811 339.5–344.5 10/30/2007 160 — — — — 21 — 6.4 — 110 — — — 3.9 — — — — — — — 280 — 12 — — — — — 6.3 47 — — 

February 2008                                    

MD21-08-10504 67.5–72.5 2/13/2008 — — — — — — 2.7 78 — 540 — — 5.5 — — — — — — — — 5.1 — — 750 — — 7.2 26 — 340 — — 

MD21-08-10505 160.5–165.5 2/13/2008 21 — — — — 13 9.7 240 — 680 — — 7.8 — 4.1 — — — — — — 120 — 49 410 — — 16 38 — 640 — — 

MD21-08-10506 217–222 2/13/2008 — — — — — — 4.1 380 — 690 — — 7.2 6 9.5 — — — — — — 430 — — 220 — 14 24 33 — 830 — — 

MD21-08-10507 242.5–247.5 2/13/2008 — — — — — — 7.1 760 — 1200 — 12 9.4 — 19 — — — — — — 1500 — — 180 — — 43 40 45 1500 — — 

MD21-08-10508 339.5–344.5 2/13/2008 — — — — — — — 530 — 1000 — 14 — 24 15 — — — — — — 1900 — — 76 — — 26 12 26 930 — — 

May 2008                                    

MD21-08-12242 67.5–72.5 5/9/2008 — — — — 52 — 6.3 61 — 490 — — — — — — 12 — — — — 6.8 — — 640 2.7 — — 21 — 300 — — 

MD21-08-12244 217–222 5/8/2008 — — — — — — — 370 — 740 — 5.5 6.5 5.4 9.9 — 15 — — — — 380 — — 240 — — 27 35 13 780 — — 

MD21-08-12245 242.5–247.5 5/8/2008 — 4.1 — — — — 5.6 610 — 1100 — 14 8 17 17 6 55 — — — — 1200 — — 170 3.8 — 37 32 42 1200 — — 

MD21-08-12246 339.5–344.5 5/8/2008 — — — — — — — 510 — 1100 — 18 — 24 15 — 42 — — — — 1800 — — 61 — — 28 11 31 1000 — — 

September 2008                                    

MD21-08-14813 67.5–72.5 9/24/2008 — — — — — 5 — 68 — 510 — — 5 — — — — — — — — 5.3 — — 680 — — — 22 — 320 — — 

MD21-08-14814 217–222 9/24/2008 — — — — — — — 380 — 720 — — 7.3 6.3 9.1 — — — — — — 440 — 11 230 — — 23 35 14 820 — — 

MD21-08-14815 242.5–247.5 9/24/2008 — — — — 70 7 9.2 440 — 770 — 9.1(J) 6.2 15 11 5.7 7.3 — — — — 1000 — 10 120 — — 24 23 33 990 — — 

MD21-08-14816 339.5–344.5 9/24/2008 — — — — — — — 520 — 1000 — 13(J) — 24 17 — — — — — — 2000 — 16 52 — — 23 11 25 990 — — 

February 2009                                    

MD21-09-3553 67.5–72.5 2/5/2009 — — — — — — — 80 — 590 — — 6 — — — — — — — — 6.6 — — 790 — — 7.9 24 — 370 — — 

MD21-09-3554 217–222 2/5/2009 — — 6.2 — — — — 480 — 890 — 6.1 8.5 7.7 13 — 14 — — — — 540 — — 300 — — 29 42 17 1000 — — 

MD21-09-3555 242.5–247.5 2/5/2009 — — — — — — — 740 — 1300 — 14 — 22 19 — 46 — — — — 1500 — — 200 — — 37 41 45 1400 — — 

MD21-09-3556 339.5–344.5 2/5/2009 — — — — — — — 750 — 1500 — 25 — 33 22 — 43 — — — — 2400 — — 96 — — 33 17 42 1400 — — 
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Table 6.1-6 (continued) 
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April 2009                                    

MD21-09-7159 67.5–72.5 4/14/2009 — — — — — — — 74 — 630 — — 7 — 5.6 — — — — — — 5.6 — — 810 — — 7.5 17 — 350 — — 

MD21-09-7160 217–222 4/14/2009 — — — — — — — 500 — 1100 — 5.8 11 6.9 21 — — — — — — 470 — — 310 — — 32 32 17 1000 — — 

MD21-09-7162 242.5–247.5 4/15/2009 — — — — — — — 520 — 950 — 12 — 15 18 — — — — — — 1100 — — 140 — — 31 25 35 1000 — — 

MD21-09-7161 339.5–344.5 4/15/2009 — — — — — — — 660 — 1400 — 20 — 23 21 — — — — — — 2100 — — 74 — — 36 13 23 1300 — — 

June 2009                                    

MD21-09-10339 67.5–72.5 6/18/2009 — — — — — — — 58 — 430 — — 5 — — — — — — — — 4.2 — — 570 — — — 17 — 270 — — 

MD21-09-10341 217–222 6/18/2009 — — — — — — — 210 — 400 — — 5.3 — 5.2 — — — —  —  —  230 — — 120 — — 12 19 6.8 440 — — 

MD21-09-10342 242.5–247.5 6/18/2009 — — — — — — — 470 — 810 — 8.6 6.7 14 12 3.6 — — — — — 960 — — 130 — — 22 26 29 950 — — 

MD21-09-10343 339.5–344.5 6/18/2009 — — — — — 5.8 — 390 — 830 — 14 — 18 14 — — — — — — 1600 — — 57 — — 23 — 23 810 — — 

July 2009                                    

MD21-09-11278 67.5–72.5 7/16/2009 29 — — — — 4.8 — 68 — 520 — — 5.8 — — — — — — — — 5.6 — — 740 — 14 — 20 — 330 — — 

MD21-09-11280 217–222 7/16/2009 — 3.1 — — — — — 310 — 670 — — 6.7 7.8 8 — — — — — — 420 — — 210 — 3.7 17 27 14 720 — — 

MD21-09-11281 242.5–247.5 7/16/2009 15 — — — — 5.4 29 200 — 460 83 16 5.2 8.9 6.2 — — — — — — 620 — — 68 — 4.8 9.5 12 17 1200 — — 

MD21-09-11282 339.5–344.5 7/16/2009 22 — — — — — — 350 — 730 — 8.9 5 17 11 — — — — — — 1300 — — 44 — — 16 7.7 18 700 — — 

Note: Organic chemical detections per sample, standard unit of measure = g/m3. 
a — = Not detected. 
b Bold values represent the maximum concentrations. 
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Table 6.1-7 
Summary of VOCs Detected in Pore Gas Samples at MDA T Vapor-Monitoring Well 21-603059, October 2007–July 2009 
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November 2007                                                       

MD21-07-6804 77.5–82.5 11/4/2007 49 4.8 —
a
  10b —  4.3 12 62 840 —  —  6 —  —  —  —  —  —  8.5 —  —  6.4 6.2 —  140 1300 —  6.6 7.2 20 —  710 —  —  5.6 

MD21-07-6803 187.5–192.5 11/3/2007 290 5.5 6.4 —  —  55 5.1 150 630 3.4 —  7.4 —  7.4 —  —  —  —  6.8 —  3.6(J) 43 4.7 11 160 340 —  6.6 19 29 —  480 —  —  — 

MD21-07-6801 229.5–234.5 11/3/2007 560 8.2 7.8 —  21 170 15 290 630 3.4 —  7.4 —  12 3.6 —  11 24 7.7 86 21 68 12 9 210 250 3.7 25 30 31 —  580 11 16 35 

MD21-07-6802 292.5–297.5 11/3/2007 150 3.2 9.2 —  —  8.4 5.1 620 680 —  —  9.2 5.2 27 5 —  —  —  —  —  —  380 —  —  —  200 2.7 6 55 26 27 1100 —  —  — 

MD21-07-6800 372.5–377.5 11/3/2007 130 3.3 7.3 —  —  3.7 2.8 350 540 —  —  —  11 33 —  —  —  —  —  —  —  720 —  —  40 78 —  5.1 16 8.2 81 800 —  —  — 

February 2008                                                       

MD21-08-10518 77.5–82.5 2/6/2008 —  —  —  —  —  —  2.8 58 800 —  —  5.1 —  —  —  —  —  —  —  —  —  4.2 —  —  —  1400 —  —  6.9 19 —  700 —  —  — 

MD21-08-10519 187.5–192.5 2/8/2008 —  —  7 —  —  —  3.5 140 570 —  —  7.1 —  6.2 —  —  —  —  —  —  —  24 —  —  —  320 —  —  15 28 —  460 —  —  — 

MD21-08-10520 229.5–234.5 2/6/2008 11 2.9 —  —  —  —  2.7 140 330 —  —  4.8 —  5.7 —  —  —  —  —  —  —  23 —  —  —  120 —  13 12 14 —  300 —  —  — 

MD21-08-10521 292.5–297.5 2/6/2008 —  —  9.6 —  —  —  3.7 670 660 —  —  9.8 5.4 26 3.9 —  —  —  —  —  —  330 —  —  —  180 —  4.6 51 27 24 1200 —  —  — 

MD21-08-10522 372.5–377.5 2/8/2008 9.4 3.4 12 —  —  —  3.4 580 750 —  7 —  16 52 5.9 —  —  —  —  —  —  920 —  —  —  110 —  7.9 24 14 120 1300 —  —  — 

May 2008                                                       

MD21-08-12236 77.5–82.5 5/9/2008 11 —  —  —  —  2.8 2.9 57 900 —  —  —  —  —  —  —  —  —  —  —  —  3.1 —  —  —  1400 —  —  6.6 19 —  670 —  —  — 

MD21-08-12237 187.5–192.5 5/9/2008 —  —  6.7 —  —  —  —  140 610 —  —  —  —  7.1 —  —  —  —  —  —  —  22 —  —  —  320 —  —  18 24 —  440 —  —  — 

MD21-08-12238 229.5–234.5 5/9/2008 31 —  6.8 —  —  4 4 330 670 —  —  8.4 —  14 —  —  —  —  —  —  —  50 —  —  —  240 —  —  35 29 —  620 —  —  — 

MD21-08-12239 292.5–297.5 5/9/2008 —  2.8 8.4 —  —  —  —  620 650 —  —  9 5.3 24 13 21 —  —  —  —  —  290 —  —  —  170 —  3.8 54 25 22 1000 —  —  — 

MD21-08-12240 372.5–377.5 5/9/2008 58 3.2 10 —  —  6.6 —  540 780 —  7.6 —  14 51 4.4 65 —  —  —  —  —  880 —  —  —  100 —  6.2 28 12 110 1200 —  —  — 

September 2008                                                       

MD21-08-14818 77.5–82.5 9/25/2008 —  —  —  —  —  —  —  67 1000 —  —  6.2 —  —  —  —  —  —  —  —  —  4.3 —  —  —  1700 —  —  —  21 —  770 —  —  — 

MD21-08-14819 187.5–192.5 9/25/2008 —  —  7 —  —  8 —  130 550 —  —  6.5 —  5.5 —  —  —  —  —  —  —  24 —  —  8.4 300 —  —  15 26 —  440 —  —  — 

MD21-08-14820 229.5–234.5 9/25/2008 —  —  —  —  —  —  —  280 580 —  —  7.1 —  11 —  —  —  —  —  —  —  49 —  —  13 230 —  —  29 28 —  600 —  —  — 

MD21-08-14821 292.5–297.5 9/25/2008 —  —  9.7 —  —  —  —  620 620 —  —  8.6 5.3 23 3.8 —  —  —  —  —  —  300 —  —  20 160 —  3.9 49 25 20 1100 —  —  — 

MD21-08-14822 372.5–377.5 9/25/2008 —  —  8.4 —  —  —  18 380 520 —  —  —  12 32 —  —  —  —  —  —  —  680 —  —  11 63 —  5.4 17 9 81 860 —  —  — 

February 2009                                                       

MD21-09-3546 77.5–82.5 2/8/2009 —  —  6.4 —  —  —  —  73 1100 —  —  6.4 —  —  —  —  —  —  —  —  —  4 —  —  —  1600 —  —  —  22 —  820 —  —  — 

MD21-09-3545 187.5–192.5 2/6/2009 —  —  8.7 —  —  4.1 6.8 170 700 —  —  7.8 —  7.2 —  —  —  —  —  —  —  29 —  —  —  390 —  —  18 30 —  550 —  —  — 

MD21-09-3547 229.5–234.5 2/8/2009 9 —  8.6 —  —  —  —  440 770 3.1(J) —  10 —  19 —  —  —  —  —  —  —  80 —  —  —  290 —  —  39 33 —  810 —  —  — 

MD21-09-3549 292.5–297.5 2/6/2009 —  —  11 —  —  —  —  750 740 —  —  11 6.1 30 —  13 —  —  —  —  —  360 —  —  —  210 —  4.8 57 31 25 1300 —  —  — 

MD21-09-3550 372.5–377.5 2/6/2009 —  4.1 14 —  —  —  —  670 900 —  7.8 5.3 19 65 4.1 54 —  —  —  —  —  1100 —  —  —  120 —  7.5 28 15 120 1400 —  —  — 
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Table 6.1-7 (continued) 
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April 2009                                                       
MD21-09-7155 77.5–82.5 4/13/2009 —  —  —  —  —  —  —  —  560 —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  920 —  —  —  —  —  380 —  —  — 

MD21-09-7154 187.5–192.5 4/10/2009 —  —  —  —  —  —  —  120 620 —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  310 —  —  —  —  —  460 —  —  — 

MD21-09-7157 229.5–234.5 4/13/2009 —  —  —  —  —  —  —  130 400 —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  130 —  —  —  —  —  320 —  —  — 

MD21-09-7163 229.5–234.5 4/20/2009 37 —  7.6 —  —  10 —  320 710 —  —  8.3 —  19 —  —  —  —  —  —  —  58 —  —  —  270 —  —  34 22 —  670 —  —  — 

MD21-09-7153 292.5–297.5 4/10/2009 —  —  —  —  —  —  —  480 610 —  —  —  —  —  —  —  —  —  —  —  —  280 —  —  —  170 —  —  —  —  —  980 —  —  — 

MD21-09-7156 372.5–377.5 4/13/2009 —  —  —  —  —  —  —  —  94 —  —  —  —  —  —  —  —  —  —  —  —  160 —  —  —  —  —  —  —  —  —  91 —  —  — 

June 2009                                                       
MD21-09-10333 77.5–82.5 6/16/2009 —  —  —  —  —  —  —  50 850 —  —  5.1 —  —  —  —  —  —  —  —  —  —  —  —  —  1200 —  —  —  16 —  560 —  —  — 

MD21-09-10334 187.5–192.5 6/16/2009 —  —  —  —  —  —  3.3 110 480 —  —  6.1 —  4.3 —  —  —  —  —  —  —  19 —  —  —  260 —  —  9.7 20 —  360 —  —  — 

MD21-09-10335 229.5–234.5 6/16/2009 —  —  —  —  —  2.7 —  220 440 —  —  6.2 —  8.8 —  —  —  —  —  —  —  29 —  —  —  170 —  —  20 19 —  410 —  —  — 

MD21-09-10336 292.5–297.5 6/16/2009 —  —  —  —  —  —  —  440 450 —  —  7.1 - 17 —  —  —  —  —  —  —  200 —  —  —  120 —  —  32 18 13 740 —  —  — 

MD21-09-10337 372.5–377.5 6/16/2009 —  —  7.6 —  —  2.6 —  400 520 —  —  —  11 35 —  —  —  —  —  —  —  610 —  —  —  67 —  4.6 15 8.8 67 820 —  —  — 

July 2009                                                       
MD21-09-11272 77.5–82.5 7/15/2009 44 —  6.2 —  12 5.4 —  64 1100 —  —  5.9 —  —  —  —  —  —  —  —  —  4 —  —  —  1600 —  200 —  18 —  720 —  —  — 

MD21-09-11273 187.5–192.5 7/15/2009 43 —  6.2 —  —  5.4 —  120 530 —  —  7 —  5.5 —  —  —  —  5.5 —  —  24 —  —  —  310 —  21 14 22 —  400 —  —  — 

MD21-09-11274 229.5–234.5 7/15/2009 13 —  —  —  —  —  —  210 480 —  —  6.8 —  8.4 —  —  —  —  —  —  —  37 —  —  —  190 —  —  18 18 —  440 —  —  — 

MD21-09-11275 292.5–297.5 7/15/2009 15 —  11 —  —  —  4.2 690 690 —  —  11 5.3 26 7 —  —  —  —  —  —  320 —  —  —  200 —  6.1 51 28 23 1200 —  —  — 

MD21-09-11276 372.5–377.5 7/15/2009 12 —  10 —  —  —  4.6 380 600 —  6 —  13 35 —  —  —  —  —  —  —  760 —  —  —  72 —  9.5 14 8.2 85 850 —  —  4.6 

Note: Organic chemical detections per sample, standard unit of measure = g/m3. 
a — = Not detected. 
b Bold values represent the maximum concentrations. 
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Table 6.1-8 
Summary of Tritium Results in Pore-Gas Samples at 

MDA T Vapor-Monitoring Well 21-25262, June and July 2009 

Sample ID Depth (ft bgs) Collection Date Tritium 
June 2009    

MD21-09-10357 232–237 6/12/2009 19,570.9 

MD21-09-10358 295–300 6/12/2009 901.051 

MD21-09-10359 329.5–334.5 6/12/2009 3062.27 

MD21-09-10360 375–380 6/12/2009 13,958.3 

June 2009    

MD21-09-11294 80–85 7/14/2009 1041.73 

MD21-09-11295 115–120 7/14/2009 441.102 

MD21-09-11296 232–237 7/14/2009 556.992 

MD21-09-11297 295–300 7/14/2009 3199.46 

MD21-09-11298 329.5–334.5 7/14/2009 6803.85 

MD21-09-11299 375–380 7/14/2009 37413.2* 
MD21-09-11301 572–577 7/14/2009 321.425 

MD21-09-11302 686–691 7/14/2009 420.838 

Note: Units are in pCi/g. 

* Bold value represents the maximum concentration. 
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Table 6.1-9 
Summary of Tritium Results in Pore-Gas Samples at 

MDA T Vapor-Monitoring Well 21-25264, October 2007–July 2009 

Sample ID Depth (ft bgs) Collection Date Tritium 
October 2007    

MD21-07-6814 150.5–155.5 10/19/2007 13373.2 

February 2008    

MD21-08-10511 67.5–72.5 2/14/2008 2251.85 

MD21-08-10512 150.5–155.5 2/14/2008 84172.8 

MD21-08-10513 222.5–227.5 2/14/2008 49611.9 

MD21-08-10514 323–328 2/14/2008 1975.59 

MD21-08-10515 349.5–354.5 2/14/2008 1132.8 

May 2008    

MD21-08-12247 67.5–72.5 5/7/2008 6251.64 

MD21-08-12248 150.5–155.5 5/7/2008 170123 

MD21-08-12249 222.5–227.5 5/7/2008 66092.6 

MD21-08-12250 323–328 5/7/2008 3493.47 

MD21-08-12251 349.5–354.5 5/7/2008 1872.38 

September 2008    

MD21-08-14828 67.5–72.5 9/23/2008 8939.89 

MD21-08-14829 150.5–155.5 9/23/2008 150,117 

MD21-08-14830 222.5–227.5 9/23/2008 113,362 

MD21-08-14831 323–328 9/23/2008 2605.36 

MD21-08-14832 349.5–354.5 9/23/2008 1586 

February 2009    

MD21-09-3564 67.5–72.5 2/4/2009 6608.33 

MD21-09-3563 150.5–155.5 2/4/2009 88,523.8 

MD21-09-3560 222.5–227.5 2/3/2009 91,886.9 

MD21-09-3561 323–328 2/3/2009 3613.93 

MD21-09-3562 349.5–354.5 2/3/2009 2228.43 

April 2009    

MD21-09-7164 67.5–72.5 4/16/2009 5647 

MD21-09-7166 150.5–155.5 4/17/2009 120,741 

MD21-09-7168 222.5–227.5 4/17/2009 80587.5 

MD21-09-7167 323–328 4/17/2009 1421.08 

MD21-09-7165 349.5–354.5 4/16/2009 1557.89 

June 2009    

MD21-09-10344 67.5–72.5 6/17/2009 142,818 

MD21-09-10345 150.5–155.5 6/17/2009 133,254 

MD21-09-10346 222.5–227.5 6/17/2009 2093.28 

MD21-09-10347 323–328 6/17/2009 3952.86 
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Table 6.1-9 (continued) 

Sample ID Depth (ft bgs) Collection Date Tritium 
July 2009    
MD21-09-11283 67.5–72.5 7/17/2009 10560.3 

MD21-09-11284 150.5–155.5 7/17/2009 173,113* 
MD21-09-11285 222.5–227.5 7/17/2009 123530 

MD21-09-11286 323–328 7/17/2009 2323.85 

MD21-09-11287 349.5–354.5 7/17/2009 7802.76 

Note: Units are in pCi/g. 
* Bold value represents the maximum concentration. 

 

Table 6.1-10 
Summary of Tritium Results in Pore-Gas Samples at 

MDA T Vapor-Monitoring Well 21-603058, October 2007–July 2009 

Sample ID Depth (ft bgs) Collection Date Tritium 
October 2007    

MD21-07-6808 160.5–165.5 10/30/2007 1549.88 

February 2008    

MD21-08-10504 67.5–72.5 2/13/2008 796.201 

MD21-08-10505 160.5–165.5 2/13/2008 1231.56 

MD21-08-10506 217–222 2/13/2008 25,118.3* 
MD21-08-10508 339.5–344.5 2/13/2008 15,351.3 

May 2008    

MD21-08-12244 217–222 5/8/2008 583.107 

MD21-08-12245 242.5–247.5 5/8/2008 461.252 

September 2008    

MD21-08-14814 217–222 9/24/2008 799.333 

MD21-08-14815 242.5–247.5 9/24/2008 963.595 

February 2009    

MD21-09-3553 67.5–72.5 2/5/2009 3346.86 

MD21-09-3554 217–222 2/5/2009 6339.59 

MD21-09-3555 242.5–247.5 2/5/2009 2155.65 

MD21-09-3556 339.5–344.5 2/5/2009 581.996 

April 2009    

MD21-09-7159 67.5–72.5 4/14/2009 812.322 

MD21-09-7160 217–222 4/14/2009 390.326 

Note: Units are in pCi/g. 

*Bold value represents the maximum concentration. 
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Table 6.1-11 
Summary of Tritium Results in Pore-Gas Samples at 

MDA T Vapor-Monitoring Well 21-603059, October 2007–July 2009 

Sample ID Depth (ft bgs) Collection Date Tritium 
November 2007    

MD21-07-6801 229.5–234.5 11/3/2007 2453.32 

February 2008    

MD21-08-10518 77.5–82.5 2/6/2008 1160.83 

MD21-08-10520 229.5–234.5 2/6/2008 1553.92 

MD21-08-10521 292.5–297.5 2/6/2008 743.398 

MD21-08-10522 372.5–377.5 2/8/2008 2505.89 

May 2008    

MD21-08-12237 187.5–192.5 5/9/2008 457.765 

MD21-08-12238 229.5–234.5 5/9/2008 1143.8 

MD21-08-12239 292.5–297.5 5/9/2008 438.762 

MD21-08-12240 372.5–377.5 5/9/2008 5380.01 

September 2008    

MD21-08-14818 77.5–82.5 9/25/2008 452.696 

MD21-08-14819 187.5–192.5 9/25/2008 505.469 

MD21-08-14820 229.5–234.5 9/25/2008 1646.42 

MD21-08-14821 292.5–297.5 9/25/2008 2835.43 

MD21-08-14822 372.5–377.5 9/25/2008 417.64 

February 2009    

MD21-09-3546 77.5–82.5 2/8/2009 6357.79 

MD21-09-3545 187.5–192.5 2/6/2009 556.668 

MD21-09-3547 229.5–234.5 2/8/2009 1368.89 

MD21-09-3549 292.5–297.5 2/6/2009 4105.41 

MD21-09-3550 372.5–377.5 2/6/2009 5277.58 

April 2009    

MD21-09-7155 77.5–82.5 4/13/2009 353.451 

MD21-09-7157 229.5–234.5 4/13/2009 756.393 

MD21-09-7153 292.5–297.5 4/10/2009 1284.11 

MD21-09-7156 372.5–377.5 4/13/2009 1420.85 

MD21-09-7163 229.5–234.5 4/20/2009 1332.55 

June 2009    

MD21-09-10333 77.5–82.5 6/16/2009 334.831 

MD21-09-10334 187.5–192.5 6/16/2009 628.593 

MD21-09-10335 229.5–234.5 6/16/2009 1660.84 

MD21-09-10336 292.5–297.5 6/16/2009 4605.51 

MD21-09-10337 372.5–377.5 6/16/2009 6449.81 



Phase III Investigation Report for MDA T 

September 2009 90 EP2009-0455 

Table 6.1-11 (continued) 

Sample ID Depth (ft bgs) Collection Date Tritium 
July 2009    

MD21-09-11273 187.5–192.5 7/15/2009 601.61 

MD21-09-11274 229.5–234.5 7/15/2009 1428.52 

MD21-09-11275 292.5–297.5 7/15/2009 4776.39 

MD21-09-11276 372.5–377.5 7/15/2009 6527.3* 
Note: Units are in pCi/g. 
*Bold value represents the maximum concentration. 

 
 

Table 6.5-1 
Screening of VOCs Detected in Pore Gas at MDA T, October 2007–July 2009 

VOC 

Maximum 
Pore Gas 

Concentration 
(µg/m3) 

Groundwater 
SL  

(µg/L) 

Calculated 
Concentrations in Pore 
Gas Corresponding to 
Groundwater Standard 

(µg/m3) SV (unitless) 
Acetone 560 22,000a 35,200 1.59E-02 
Benzene 13 5b 1140 1.14E-02 
Bromodichloromethane 15 1.2a 104.4 1.44E-01 
Bromoform 16 85a 1870 8.56E-03 
1,3-Butadiene 7.4 0.018a 54 1.37E-01 
1-Butanol 82 3700a 1332 6.16E-02 
2-Butanone 170 7100a 16,330 1.04E-02 
Carbon Disulfide 29 1000a 590,000 4.92E-05 
Carbon Tetrachloride 830 5b 5500 1.51E-01 
Chlorodibromomethane 9.7 1.5a 48 2.02E-01 
Chloroform 1500 100c 15,000 1.00E-01 
Cyclohexane 7.6 13,000a 79,300,000 9.58E-08 
1,2-Dichlorobenzene 83 600b 46,740 1.78E-03 
1,4-Dichlorobenzene 25 75b 7470 3.35E-03 
Dichlorodifluoromethane 19 390a 5,460,000 3.48E-06 
1,2-Dichloroethane 36 5b 240 1.50E-01 
1,1-Dichloroethene 100 5c 5500 1.82E-02 
cis-1,2-Dichloroethane 13 70b 11,900 1.09E-03 
Ethylbenzene 11 750c 242,250 4.54E-05 
Hexane 36 880a 65,120,000 5.53E-07 
n-Heptane 24 880d 77,440,000 3.10E-07 
4-Methyl-2-pentanone 21 2000a 11,200 1.88E-03 
Methylene chloride 2500 5b 650 3.85 
Tetrachloroethene 3600 5b 3600 1 
Tetrahydrofuran 5.2 16e 158.4 3.28E-02 
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Table 6.5-1 (continued) 

VOC 

Maximum 
Pore Gas 

Concentration 
(µg/m3) 

Groundwater 
SL  

(µg/L) 

Calculated 
Concentrations in Pore 
Gas Corresponding to 
Groundwater Standard 

(µg/m3) SV (unitless) 
Toluene 200 750c 204,000 9.80E-04 
1,1,2-Trichloro-1,2,2-trifluoroethane 57 59,000a 1,298,000,000 4.39E-08 
1,1,1-Trichloroethane 42 60c 42,300 9.93E-04 
1,1,2-Trichloroethane 200 5b 170 1.18 
Trichloroethene 1500 5b 2000 7.50E-01 
1,3,5-Trimethylbenzene 11 12a 3840 2.86E-03 
1,2-Xylene 16 620c 132,060 1.21E-04 
1,3-Xylene+1,4-Xylene 35 620c 167,400 2.09E-04 

Note: Calculated concentrations in pore gas corresponding to groundwater standard derived from denominator of Equation 3.0-3. 
a EPA regional tap water screening levels (http://www.epa.gov/region06/6pd/rcra_c/pd-n/screen.htm). 
b EPA MCL (40 Code of Federal Regulations 141.61). 
c NMWQCC groundwater standard (20.6.2.3103 New Mexico Administrative Code). 
d Hexane used as a surrogate, based on structural similarity. 
e EPA regional screening level not available. EPA Region 6 tap water SL used (EPA 2007, 099314). 
 
 

Table 6.5-2 
Screening of Methylene Chloride, Tetrachloroethene, and  

1,1,2-Trichloroethane at Port 9, Vapor-Monitoring Well 21-25262 

VOC 

Maximum 
Pore Gas 

Concentration 
(µg/m3) 

Groundwater 
SL  

(µg/L) 

Calculated 
Concentrations in Pore 
Gas Corresponding to 
Groundwater Standard 

(µg/m3) SV (unitless) 
Methylene chloride 140 5* 650 0.22 
Tetrachloroethene 7.2 5* 3,600 0.002 
1,1,2-Trichloroethane 21 5* 170 0.12 

Note: Calculated concentrations in pore gas corresponding to groundwater standard derived from denominator of Equation 3.0-3. 
* EPA MCL (40 Code of Federal Regulations 141.61). 
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Metric Conversion Table, and Data Qualifier Definitions 
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A-1.0 ACRONYMS AND ABBREVIATIONS 

%CO2 percent carbon dioxide 

%O2 percent oxygen  

%R percent recovery 

%RSD percent relative deviation 

AOC area of concern 

bgs below ground surface 

BH borehole 

BV background value 

CCV continuing calibration verification 

COC chain of custody 

COPC chemical of potential concern 

DER duplicate error ratio 

DOE Department of Energy  (U.S.) 

EPA Environmental Protection Agency (U.S.) 

EQL estimated quantitation limit 

FB field blank 

FD field duplicate 

FV fallout value 

GC/MS gas chromatography/mass spectrometry 

ICS interference check sample 

ICV initial calibration verification 

I.D. inside diameter 

IDW investigation-derived waste 

LAL lower acceptance limit 

LANL Los Alamos National Laboratory 

LCS laboratory control sample 

MCL maximum contaminant level 

MDA material disposal area  

MDC minimum detectable concentration 

MDL method detection limit 

NMED New Mexico Environment Department 

NMWQCC New Mexico Water Quality Control Commission 

NES nuclear environmental site 
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MS matrix spike 

PB preparation blank 

PCE tetrachloroethene 

PID photoionization detector 

PPE personal protective equipment 

Qbt Tshirege Member of the Bandelier Tuff 

Qct Cerro Toledo Interval 

Qbo Otowi Member of the Bandelier Tuff 

Qbog Guaje Pumice Bed 

QA quality assurance 

QC quality control 

QP quality procedures 

RCT radiological control technician 

RPF Records Processing Facility 

RPD relative percent difference 

RWSA retrievable waste storage area 

SCL sample collection log 

SAL screening action level 

SL screening level 

SMO Sample Management Office 

SOP standard operating procedures 

SOW statement of work 

SQL standard quantitation limit 

SSL soil screening level 

SWMU solid waste management unit 

SSO site safety officer 

SV screening value 

TA technical area  

TCE trichloroethene 

TD total depth 

Tp Puye Formation 

UAL upper acceptance limit 

VOC volatile organic compound 

WCSF waste characterization strategy form 
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A-2.0 METRIC CONVERSION TABLE 

Multiply SI (Metric) Unit by To Obtain U.S. Customary Unit 
kilometers (km) 0.622 miles (mi) 

kilometers (km) 3281 feet (ft) 

meters (m) 3.281 feet (ft) 

meters (m) 39.37 inches (in.) 

centimeters (cm) 0.03281 feet (ft) 

centimeters (cm) 0.394 inches (in.) 

millimeters (mm) 0.0394 inches (in.) 

micrometers or microns (µm) 0.0000394 inches (in.) 

square kilometers (km2) 0.3861 square miles (mi2) 

hectares (ha) 2.5 acres 

square meters (m2) 10.764 square feet (ft2) 

cubic meters (m3) 35.31 cubic feet (ft3) 

kilograms (kg) 2.2046 pounds (lb) 

grams (g) 0.0353 ounces (oz) 

grams per cubic centimeter (g/cm3) 62.422 pounds per cubic foot (lb/ft3) 

milligrams per kilogram (mg/kg) 1 parts per million (ppm) 

micrograms per gram (µg/g) 1 parts per million (ppm) 

liters (L) 0.26 gallons (gal.) 

milligrams per liter (mg/L) 1 parts per million (ppm) 

degrees Celsius (°C) 9/5 + 32 degrees Fahrenheit (°F) 

 

A-3.0 DATA QUALIFIER DEFINITIONS 

Data Qualifier Definition 
U The analyte was analyzed for but not detected. 

J The analyte was positively identified, and the associated numerical value is estimated to be more 
uncertain than would normally be expected for that analysis. 

J+ The analyte was positively identified, and the result is likely to be biased high. 

J- The analyte was positively identified, and the result is likely to be biased low. 

UJ The analyte was not positively identified in the sample, and the associated value is an estimate of 
the sample-specific detection or quantitation limit. 

R The data are rejected as a result of major problems with quality assurance/quality control 
parameters. 
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B-1.0 INTRODUCTION 

This appendix summarizes the field methods implemented during the 2009 drilling and pore-gas 
monitoring activities at Material Disposal Area (MDA) T, Consolidated Unit 21-016(a)-99, in Technical 
Area 21 (TA-21) at Los Alamos National Laboratory (LANL or the Laboratory). All activities were 
conducted in accordance with the most current applicable standard operating procedures (SOPs), quality 
procedures, Laboratory implementation requirements and Laboratory procedural requirements.  

The following sections provide a description of field methods. Table B-1.0-1 provides a summary of the 
specific field methods followed; Table B-1.0-2 lists the general procedures followed. 

B-2.0 DRILLING OF WELL 21-25262 

The advancement of borehole (BH) 21-25262 was initiated on March 17, 2009, and was completed on 
May 4, 2009. Drilling was conducted using a Delta Base track air-core rig and casing-advance methods. 
Two casing sizes were employed while advancing the borehole to target depth. Slough was removed 
from the open borehole by hammer bit and 140-mm-inside diameter (I.D.) casing landed at 390 ft below 
ground surface (bgs). A 115-mm I.D. casing was then telescoped through the 140-mm-I.D. casing and 
advanced to 585 ft bgs. The remainder of the borehole was advanced using core tooling to total depth 
(TD). Core samples were collected at designated depths in the borehole using a split-core barrel sampler 
and HQ size-core tooling for sampling and retrieval. 

B-2.1 Borehole Logging  

Core was retrieved in 5-ft lengths from targeted intervals using a split-core barrel sampler. The split-core 
barrel sampler was lined with Lexan tubing (2.25-I.D.) to retain core integrity and moisture. 

Logging was documented in accordance with SOP-12.01, Field Logging, Handling, and Documentation of 
Borehole Materials. Information recorded on field-boring logs included footage and percent recovery, 
rock-quality designation (if measurable), lithology, depth of samples collected, field-screening results for 
radioactivity and organic vapors, core description, and other relevant observations.  

The lithologic description for each core interval included  

 color (using a Munsell Soil Color Chart);  

 ash matrix size;  

 degree of welding of matrix;  

 presence and size of phenocrysts;  

 presence of pumice clasts (in tuff) with color, size, alteration, and color, size, and nature of 
phenocrysts; 

 staining and/or presence of clay-filled fracture zones;  

 qualitative description of moisture presence; and  

 any other information pertinent to the geology of the core recovered.  
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B-3.0 FIELD-SCREENING METHODS 

This section summarizes the field-screening methods used during the 2009 drilling and sampling activities 
at MDA T. The field-screening results are presented in section 4.0.  

Field screening for volatile organic compounds (VOCs) and radioactivity was performed on core samples 
during the drilling of borehole 21-25262; field screening for percent oxygen (%O2) and percent carbon 
dioxide (%CO2) was performed during pore-gas sampling from all vapor-monitoring wells. 

B-3.1 Field Screening for VOCs  

Organic vapor screening was conducted using a MiniRAE 2000 portable VOC monitor model PGM-7600 
photoionization detector (PID). A site safety officer (SSO) conducted field screening for VOCs on each 
core according to SOP-06.33, Headspace Vapor Screening with a Photoionization Detector. The PID was 
equipped with an 11.7-electronvolt (eV) lamp with sensitivity to 1 ppm. Screening was performed by 
removing sample material from the core barrel and placing a portion of the sample in a glass container 
with a foil-sealed cover. The jar was gently shaken and allowed to equilibrate for 5 min, and then the PID 
probe was inserted into the glass jar to measure the VOCs. All readings were recorded in parts per 
million.  

B-3.2 Field Screening for Radioactivity  

As soon as the core barrel sampler was separated, each 5-ft section of core was screened for 
radioactivity, targeting alpha and beta/gamma emitters. A laboratory radiological control technician (RCT) 
conducted radiological screening using an Eberline E-600 radiation meter with an SHP-380AB alpha/beta 
scintillation detector held within 1 in. of the exposed core. The Eberline E-600 with attachment 
SHP-380AB consists of a dual phosphor plate covered by two Mylar windows housed in a light-excluding 
metal body. The phosphor plate is a plastic scintillator used to detect beta emissions, and it is thinly 
coated with zinc sulfide used to detect alpha emissions. The operational range varies from trace 
emissions to 1,000,000 dpm. 

Local background levels for radioactivity were measured in ambient air and were calculated daily using 
the following procedure. To determine the minimum detectable activity (the instrument’s lower detection 
limit) in the field with the SHP-380AB attachment, a background reading was obtained. This reading was 
typically taken from the sampling table at MDA T before drilling began for the day. The minimum 
detectable activity was calculated as follows: minimum detectable activity = 2.71 + 4.65/(Rb × 0.2) 0.2, 
where Rb is the background rate in counts per minute. The minimum detectable activity was then 
converted from counts per minute to disintegrations per minute, where efficiency was assumed to be 20% 
for the SHP-380AB attachment based on the manufacturer’s specifications. All field results for 
radioactivity were recorded in disintegrations per minute.  

B-3.3 Field Screening for %O2 and %CO2  

Before each pore-gas sampling event, each sample port was purged and monitored with a Landtec 
GEM2000 instrument (or equivalent), until the %CO2 and %CO2 levels stabilized at values representative 
of subsurface pore-gas conditions. Field-screening results were recorded on the appropriate sample 
collection log (SCL) and/or in the field logbook. Field chains of custody (COCs) and SCLs are provided in 
Appendix D. 
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B-4.0 FIELD INSTRUMENT CALIBRATION 

Instrument calibration and/or function check was completed daily. Several environmental factors affected 
the field instrument’s integrity, including air temperature, atmospheric pressure, wind speed, and 
humidity. The SSO calibrated the PID. The RCT calibrated the Eberline E-600. All calibrations were 
performed according to the manufacturers’ specifications and requirements.  

B-4.1 PID Calibration  

The PID was calibrated both to ambient air and a standard reference gas (100 ppm isobutylene). The 
ambient air calibration determined the zero point of the instrument sensor calibration curve in ambient air. 
Calibration with the standard reference gas determined a second point of the sensor calibration curve. 
Each calibration was within 3% of 100 ppm isobutylene, qualifying the instrument for use.  

The following calibration information was recorded daily in the health and safety site logbook:  

 instrument ID number  

 initial and final span settings  

 date and time  

 concentration and type of calibration gas used (isobutylene at 100 ppm)  

 name of the SSO performing the calibration  

All daily calibration procedures for the MiniRae 2000 model PGM-7600 PID met the manufacturer’s 
specifications for standard reference gas calibration and the requirements of SOP-5006, Control of 
Measuring and Test Equipment. 

B-4.2 Eberline E-600 Instrument Calibration  

The Eberline E-600 was calibrated daily before local background levels for radioactivity were measured. 
The instrument was calibrated by means of plutonium-239 and chloride-36 sources for alpha and beta 
emissions, respectively. The following five checks were performed as part of the calibration procedures: 
calibration date, physical damage, battery, response to a source of radioactivity, and background. All 
calibrations performed for the Eberline E-600 met the manufacturer’s specifications, the requirements of 
the most current version of SOP-5006, and the applicable radiation detection instrument manual.  

B-5.0 SUBSURFACE SAMPLING 

All work was conducted per a site-specific health and safety plan and an integrated work document. Field 
activities conducted according to SOPs are discussed below. 

B-5.1 Rock Sampling Methods  

All samples collected from borehole 21-25262 at MDA T were submitted for fixed laboratory analysis. 
These samples were collected in accordance with SOP-06.26, Core Barrel Sampling for Subsurface 
Earth Materials. Borehole samples were collected in a lined, stainless-steel, core-barrel sampler that 
retrieved core in 5-ft lengths from targeted intervals. 
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Immediately upon retrieval, core was screened for gross-alpha and beta/gamma radiation for health and 
safety purposes. After radiological field-screening measurements established that core material was 
within background concentrations, the core was visually inspected and field-screening and laboratory 
samples were collected. Each sample was labeled with the borehole number, date, time, depth interval, 
and type of material and preserved (as required) for transport to the Laboratory’s Sample Management 
Office (SMO).  

In addition to characterization samples, field duplicates (FDs) were submitted for the same suite of 
analyses as the investigation samples for quality assurance (QA)/quality control (QC) at a frequency of 
1:10.  

All core and drill cuttings that remained after the completion of sampling and logging were placed in 1 yd3 
waste containers and staged on-site in an appropriate waste storage area until final disposition.  

B-5.2 Pore-Gas Sample Collection 

To help ascertain the final completion depth for BH 21-25262, a pore-gas sample was collected on 
April 23, 2009, in the open borehole at TD using a single inflatable packer. All other 2009 pore-gas 
samples were collected from stainless-steel ports permanently installed in the MDA T vapor-monitoring 
wells 21-25262, 21-25264, 21-603058, and 21-603059. All pore-gas samples were collected in 
accordance with SOP-5074, Sampling for Sub-Atmospheric Air.  

Before each sampling event, each isolated interval/sample port was purged and monitored with a Landtec 
GEM2000 instrument (or equivalent), until the %CO2 and %O levels stabilized at values representative of 
subsurface pore-gas conditions. In addition, the vapor-sample tubing was purged of stagnant air by 
drawing air from the sampling interval through the line. To ensure that the sample collected was 
representative of the subsurface air at depth, every sampling activity included a purge cycle. 

B-5.2.1 VOCs 

Once purging and field screening are complete, vapor samples intended for VOC analysis are collected 
using SUMMA canisters and the sample information is recorded on the appropriate SCL. Field-screening 
results are also recorded on the appropriate SCL and/or in the field logbook. Field COCs and SCLs are 
provided in Appendix D. 

In addition to the characterization samples, two types of QA/QC samples are collected and analyzed for 
VOCs using SUMMA canisters: an FD sample and an equipment blank (FB) of ultrapure nitrogen. FD and 
FB samples are collected at a frequency greater than or equal to 10% per sampling event in accordance 
with SOP-5059, Field Quality Control Samples.  

All samples are submitted to the SMO for processing and transport to off-site contract analytical 
laboratories. 

B-5.2.2 Tritium  

Once purging and field screening were complete, water vapor intended for tritium analysis was collected 
from pore gas by pulling a pore-gas sample through a canister of silica gel, and the sample information is 
recorded on the appropriate SCL (Appendix D). Silica–gel column FD samples were also collected at a 
frequency greater than or equal to 10% per sampling event in accordance with the current version of 
SOP-5059.  
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Following delivery of the canister and silica–gel sample to the analytical laboratory, silica gel was heated 
and the moisture driven off is collected for liquid scintillation counting. Dry silica gel contains bound water 
that dilutes the tritium in the pore-gas moisture sample. A correction factor for this dilution was developed 
on a sample-by-sample basis, based on field measurements of silica gel (Marczak 2009, 106500; 
Whicker et al. 2009, 106429). 

Silica gel was prepared for sampling by drying at a temperature above 100oC; however, this drying 
process does not completely remove bound water. Before sample collection, the amount of silica gel used 
in each sample was weighed (typically about 135 g) as well as the sample canister with silica gel. 
SOP-5074 requires that at least 5 g of moisture be collected. Following sampling, sample canister with 
silica gel was weighed again.  

The canister sample was shipped to the analytical laboratory and the canister sample was weighed again. 
The silica gel was emptied into a distillation apparatus and heated to 110oC, driving moisture off the silica 
gel. This moisture was collected and analyzed for tritium by liquid scintillation. The laboratory also 
weighed the empty canister. The laboratory calculated the percent moisture of the sample as the amount 
of moisture collected divided by the calculated weight of the wet silica gel. The value of the tritium 
concentration and the calculated percent moisture were reported to the Laboratory in the analytical data 
package and the electronic data deliverable. 

The correction factor for the impacts of bound water was determined on a sample-by-sample basis. The 
correction factor for the tritium concentration data presented in this report was determined from the 
percent moisture value determined in the analytical laboratory (Marczak 2009, 106500).  

B-5.3 Decontamination of Sampling Equipment  

The core-barrel sampler and all other sampling equipment that came in contact with sample material were 
decontaminated after each sampling run. Decontamination included spraying the equipment with a 
household-strength cleaner and wiping it with sterile paper towels. Decontamination activities were 
performed in accordance with SOP-5061, Field Decontamination of Drilling and Sampling Equipment.  

B-6.0 REFERENCES 

The following list includes all documents cited in this report. Parenthetical information following each 
reference provides the author(s), publication date, and ER ID. This information is also included in text 
citations. ER IDs are assigned by the Environmental Programs Directorate’s Records Processing Facility 
(RPF) and are used to locate the document at the RPF and, where applicable, in the master reference set. 

Copies of the master reference set are maintained at the New Mexico Environment Department 
Hazardous Waste Bureau and the Directorate. The set was developed to ensure that the administrative 
authority has all material needed to review this document, and it is updated with every document 
submitted to the administrative authority. Documents previously submitted to the administrative authority 
are not included. 
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Table B-1.0-1 
Summary of Field Methods 

Method  Summary  
General Instructions for Field 
Investigations 

This general procedure provides an overview of instructions regarding activities to 
be performed before, during, and after field investigations. It is assumed that field 
investigations involve standard sampling equipment, personal protective equipment, 
waste management, and site-control equipment/materials. The procedure covers 
premobilization activities, mobilization to the site, documentation and sample 
collection activities, sample media evaluation, surveillance, and completion of 
lessons learned. 

Core-Barrel Sampling  The core barrel is a cylindrical barrel split lengthwise so that the two halves can be 
separated to expose the core sample. The stainless-steel core barrel (3-in. internal 
standard, 5 ft long) was pushed directly into the subsurface media by means of an 
air-core drilling rig. Core was extracted with the core barrel in 5-ft sections. Once 
extracted, each section of core was screened for radioactivity and organic vapors, 
photographed, and described in a geologic log. If located within a targeted sample 
interval, a portion of the core was then collected for fixed laboratory analysis.  

Field Logging, Handling, and 
Documenting Borehole 
Materials  

Upon reaching the surface, core barrels were immediately opened for field 
screening, logging, and sampling. Logging borehole materials included run number, 
core recovery percentage, depth interval (in 5-ft increments), field-screening results, 
lithological and structural description, and a photograph. Once the core material 
was logged, selected samples were taken from discrete intervals of the core. All 
borehole materials not sampled were then disposed of as waste. No material from 
the boreholes at MDA T was archived.  

Headspace Vapor Screening In accordance with SOP-06.33, every 5-ft interval of an individual soil, rock, or 
sediment sample was field screened for VOCs by placing a portion of the sample in 
a glass container with a foil-sealed cover. The container was sealed and gently 
shaken and allowed to equilibrate for 5 min. The sample was then screened through 
the insertion of PID probe that was equipped with an 11.7-eV lamp into the 
container, measuring, and recording any detected vapors. 

Sample Containers and 
Preservation  

Specific requirements/processes for sample containers, preservation techniques, 
and holding times are based on the U.S. Environmental Protection Agency (EPA) 
guidance for environmental sampling, preservation, and QA. Specific requirements 
are met for each sample and are printed in the SCLs provided by the SMO (size 
and type of container, preservatives, etc.). All samples are preserved by placing 
them in insulated containers with ice to maintain a temperature of 4°C.  

Handling, Packaging, and 
Transporting Field Samples  

Field team members sealed and labeled samples before packing to ensure that the 
sample containers and the containers used for transport are free of external 
contamination. All environmental samples were collected, preserved, packaged, and 
transported to the SMO under COC. The SMO arranged for shipping of the samples 
to analytical laboratories. Any levels of radioactivity (i.e., action-level or limited-
quantity ranges) were documented in SCLs submitted to the SMO. 

Sample Control and Field 
Documentation  

The collection, screening, and transport of samples were documented in standard 
forms generated by the SMO. These forms included SCLs, COC forms, sample 
container labels, and custody seals. SCLs were completed at the time of sample 
collection and were signed by the sampler and a reviewer who verified the logs for 
completeness and accuracy. Corresponding labels were initialed and applied to each 
sample container, and custody seals are placed around container lids or openings. 
COC forms were completed and signed to verify that the samples were not left 
unattended. 
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Table B-1.0-1 (continued) 

Method  Summary  
Field QC Field QC samples were collected as follows: 

FDs were collected at a frequency of 10% at the same time as a regular sample 
and submitted for the same analyses. 
FBs, required for all field events that include collecting samples for VOC analyses, 
were collected. FBs were kept with the other sample containers during the sampling 
process and were submitted for laboratory analyses. 

Sampling of Subatmospheric 
Air  

Vapor sampling was performed on four monitoring wells in accordance with the 
current version of SOP-5074 and analyzed for VOCs and tritium. This SOP 
described the process of sampling subatmospheric air from vapor ports in 
monitoring wells and boreholes. The procedure covers presampling activities, 
sampling to detect and quantify gaseous organic concentration in air, SUMMA 
sampling (a passive collection and containment system of laboratory-quality air 
samples), adsorbent column sampling, and sampling through the packer system (a 
sampling system that uses inflatable bladders to seal off a desired interval in an 
open borehole or at the end of drill casing, to obtain a sample from a discrete 
section), and postsampling activities 

Management, 
Characterization, and 
Storage of Investigation-
Derived Waste  

Investigation-derived waste (IDW) was managed, characterized, and stored in 
accordance with an approved waste characterization strategy form that documents 
site history, field activities, and the characterization approach for each waste stream 
managed. Waste characterization complied with on-site or off-site waste 
acceptance criteria, as appropriate. All stored IDW was marked with appropriate 
signage and labels, as appropriate. Drummed IDW was stored on pallets to prevent 
deterioration of containers. Means to store, control, and transport each potential 
waste type and classification was determined before the start of field operations. A 
waste storage area was established before generation of waste. Each container of 
waste generated was individually labeled as to waste classification, item 
identification number, and radioactivity (if applicable), immediately following 
containerization. All waste was segregated by classification and compatibility to 
prevent cross-contamination.  

Field Decontamination of 
Drilling and Sampling 
Equipment  

Dry decontamination was the preferred method of decontamination used at MDA T 
to minimize the generation of liquid waste. Dry decontamination included the use of 
a wire brush or other tool for removal of soil or other material adhering to the 
sampling equipment, followed by use of a commercial cleaning agent (nonacid, 
waxless cleaners) and paper wipes.  

 
 

Table B-1.0-2 
List of Applicable General Procedures for MDA T Field Activities 

Doc. Number LANL Procedure Title 
P101-6 R0 Personal Protective Equipment 

SOP-5181 R0 Notebook Documentation for Environmental Restoration Technical Activities 

SOP-5228 R0 ADEP Reporting Requirements for Abnormal Events 

 

 

 



 

Appendix C 

Lithologic Log and 2009 Field Photos 
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BOREHOLE 10: 21-25262 Technical Area (TA): 21-016(a)-99 (MDA-T) Page 1 

DRILLING COMPANY: Spectrum Exploration START DATEfTlME: 12/09/2005:1255 FINISH DATEfTlME: 1105/2006:1010 

DRILLING EQUIPMENT/METHOD: CME-85 HSA, 4.25' ID, g" Diameter Bit 

SAMPLING EQUIPMENT/METHOD: 3" Split-Barrel Sampler (5 .0' length ) 

GROUND ELEVATION: 7142.7' 

DRILLER: Steven Tanuz 
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LITHOLOGY - DESCRIPTION 

CLAY, SILT, AND GRAVEL FILL: (0.0-0.6 ff) 
Brown (7 .SYR. 4/2) mixed fill with roughly equal parts of silt 
clay and gravel with liHle fine to medium-grained sand and 
trace organics (roots and grasses). Slightly damp. 

CLAY and REWORKED TUFF FILL: (0.6-2.9 ff) 
Variable in color; grey, pink, brown . Dominantly clay and 
reworked tuff material with trace amounts of fine to medium­
grained sand and silt. Slightly damp. 

PI0·0.1 SILT AND CLAY FILL: (5.0-7.8 ff) 
a/1l=<MDA Red brown (SYR, 4/4 ) fill composed primarily of fines (silts and 

clays), with little fine to medium-grained sand and trace 
reworked tuff, Slightly damp and soft. 

PIO: 0.6 

REWORKED TUFF: (7.8-10.9 ff) 
(SYR, 6/2) weathered tuff with 1S-20% qtz and plagioclase 
phenocrysts and -10% pumice clasts (2-4 mm in diameter). 

TOTAL DEPTH: 380.0' 

GEOLOGIST: S. White 
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BOREHOLE 10: 21-25262 Technical Area (TA): 21-016(a)-99 (MDA-T) Page 2 

DRILLING COMPANY: Spectrum Exploration START DATEfTlME: 12/12/2005:1235 FINISH DATEfTlME: 1/05/2006:1010 

DRILLING EQUIPMENT/METHOD: CME-85 HSA, 4.25" 10, g" Diameter Bit 

SAMPLING EQUIPMENT/METHOD: 3" Split-Barrel Sampler (5 .0' length) 

GROUND ELEVATION: 7142.7' 

DRILLER: Steven Tanuz 
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BOREHOLE 10: 21-25262 Technica l Area (TA): 21-016(a)-99 (MDA-T) Page 3 

DRILLING COMPANY: Spectrum Exploration START DATEfTlME: 12/12/2005: 1545 FINISH DATEfTlME: 1/5/2006 :1010 

DRILLING EQUIPMENT/M ETHOD: CME-85 HSA, 4.25" 10, 9" Diameter Bit 

SAMPLING EQUIPMENT/METHOD: 3" Split-Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.7' alp DAILY TOTAL DEPTH: 380.0' 
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DRILLER: Steven Tanuz 
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PID: 0.3 55.0-60.0' bgs: Slight variability in tuff color. AI 57.3-57.6' bgs . 
u/l~"'<MD tuff is a tight brown (7.5YR, 6/2) but color is not pervasive 

and does not continue through the core diameter. 

""(/.~ ... 
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0 ADDITIONAL 
£ COMMENTS 
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BOREHOLE 10: 21-25262 Tech nical Area (TA): 21-016(a )-99 (MDA-T) Page 4 

DRILLING COMPANY: Spectrum Exploration START DATEfTlME: 12/13/2005: 11 00 FINISH DATEfTlME: 1/05/2006: 1 01 0 

DRILLI NG EQ UIPMENT/METHOD: CME-85 HSA, 4.25" 10, 9" Diameter Bit 

SAMPLING EQUIPMENT/METHOD: 3" Split-Barrel Sampler (5.0' length ) 

GROUND ELEVATION: 7142.7' alp DA ILY TOTAL DEPTH: 380.0' 
BACKGROUND 

DRILLER: Steven Tanuz REA DINGS: see log GEO LOGIST: S. White 
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0 0. 0. -0:; 

:Q E E 0. 

" - <J> l" Q) .!!2 Ct:I ro .!!2 Q) LITHOLOGY - DESCRIPTION 0:: LL C/)C/) LLO:: l'J 

UNIT 3 TSHIERGE MEMBER, BANDELIER TUFF: ,- ~ ~, 

"'--"'="--..J l uI~~<MDA SAA (60.0-75.0 ff) 
~I- d",-", 

5 
T 

5 
T 

5 
T 

NR 

021 ·06-64021 PID= 0 1 
(65 O~~/~~U~ bgs) alP=<MDA 

0 21·06-6402 PID= 0.2 
(70 O~~f~;U~ bgs) ulll : <MDA 

Poorly welded to non-welded crystalline ash flow tuff. 

?,"(J~"" 

.. - "'" ~4 

0 ~-~ 

,..q""'~'" 

(1_ "'"..,.4 

• ~-~ 
"..(J~-

P_p-~d 

• ~-~ 
"..q~"" 

1'- _ ... <1 

• o-~ 
,",,"-

... "'" ... 4 

0 ~-~ 

'"!'I~~~I . -- -- -- -- -- -- -- -- -- -- - _o=.a--
J, PID= 0.2 Non-welded crystalfine ash flow tuff. (75.0-80.0 tt) 

u/l3=<MDA Tuff is non-welded th roughout this section. 

0 21-06-6420 
(79,0108W'bgs) 
_eoJ:!.Jj~ _ _ 

Qtz phenocrysts slightly larger and more 
abundant (- 20%) in unwelded portions. 

"'"(/.~ ... 

0 
.0 
E 
>-

C/) 

" '0> 
0 
0 
£ 
::J 

Obl3 

ADDITIONAL 
COMMENTS 

Sample collected at the 
inferred base of disposal 
shaft(s) (75-77' bgs). 
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DRILLING COMPANY: Spectrum Exploration START DATEfTlME: 12/13/2005: 1350 FINISH DATEfTlME: 1/5/2006 :1010 

DRILLING EQUIPMENT/M ETHOD: CME-85 HSA, 4.25" 10, 9" Diameter Bit 

SAMPLING EQUIPMENT/METHOD 3" Split-Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.7' 

DRILLER: Steven Tanuz 
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Moisture 
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T 

100.0 ..... 

alp DAILY 
BACKGROUND 
READINGS: see log 

0> 
c: 

'" Q) 

~ 

" 2 C/) 
-0:; 
- <J> .!!2 Q) 
LLO:: LITHOLOGY - DESCRIPTION 

PIO' 0.2 UNIT 3 TSHIERGE MEMBER, BANDELIER TUFF: 
ulp=<MDA 

PID= 0.1 
w P=<MDA 

SAA (80. 0-100. a It) 
Non~welded crystalline ash flow tuff. 
Minor variations noted below. 

PID: 0.1 Downsection: 
ulP::<MDA 90.0-99.5' bgs: Grain size of matrix coarser than sections 

above and below. Overall non-welded luff texture 
granular and sugary. Texture of sections above and below 
powdery and fine. 

PID= 0.2 
u/P:<MDA 

TOTAL DEPTH: 380.0' 

GEOLOGIST: S. White 
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:c 0 
c. 0 ADDITIONAL 
l" £ COMMENTS 
l'J :::; 
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BOREHOLE ID: 21 -25262 Technical Area (TA): 21 -016(a)-99 (MDA-T) Page 6 

DRILLING COMPANY: Spectrum Exploration START DATEfTlME: 1211312005:1525 FINISH DATEfTlME: 11512006:1010 

DRILLING EQUIPMENTIMETHOD: CME-85 HSA, 4.25" ID, g" Diameter Bit 

SAMPLING EQUIPMENTIMETHOD: 3" Split-Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.7' 

DRILLER: Steven Tanuz 
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5 ( 110.010 113 O' bgs) 

T Field Duplicate 

MD21-06-6420 
(114010116.0' bgsj 

Pore Gas 
115.0 AND 

MD21-06-6402 
(115 010 II ~_O' bsP) 

Molstur" 

MD21-06-6390 

/;~~:~n~!~tg~"3~) 
5 

T 

120.0 '-

aJ~ DAILY TOTAL DEPTH 380.0' 
BACKGROUND 
READINGS: see log GEOLOGIST: S. White 

0 
Cl .0 

. .:; E 
c: Cl 

,., 
(J) 0 U) 
~ ...J .~ u 

.lB .~ Cl U) 0 .,,:; .I:: 
0 ADDITIONAL c-

- <J) ~ £ COMMENTS ~~ LITHOLOGY - DESCRIPTION (9 ::J 

PIO~ 0.2 UNIT 3 TSHIERGE MEMBER, BANDELIER TUFF: ,_ • ~d 
ulj},"cMDA 

PIO= 0,2 
alJI=<MDA 

PID= 0.2 
:.d P=<MDA " 

PID= 0.5 
alfl =<MDA 

SAA (100.0-105.0 ff) 

Non-welded crystafline ash flow tuff. 
Poorly-welded section occurs at 103.3-104.1' bgs. 

. poorly-:Weid;d cry;(amn;-a-;h flo; tUff. - - 71 OS. 0-1 09~ fij 

Tuff grades from a grey (5YR, 611) to (5YR. 6/2). Qtz and 

., ",=,., 

_abd"" .... 

p- -~.# 

plagioclase phenocrysts and pumice less abundant than above '" '" "" Q 

(1 0-15% and <10%, respectively). 

Pumice clasts range from 2 10 5 mm in diameter. Several small 
(20-40 mm) white ash pockets. ..- _ .... 4 

0'"' 

---------------------r~~~· 
UNIT 2 TSHIERGE MEMBER, BANDELIER TUFF: 

Obl3 /0bt2 
luff contact at 
109.0' bgs. 

(109.0-117.2 ff) 

Poorly to moderately-welded crystalline ash flow tuff. 
(5YR, 5/2) with qtz and plagioclase phenocrysts (15-20%) 
and pumice clasts «1 0%) in a reddish grey ash matrix. 
Pumice clasts range from 2 to 5 mm in diameter. Tuff is dry 
and several sections are moderately welded. 

_d""'d'" .... 

1' .......... 4 

Densfy-wefded crystalline ash flow tuff. 
All other attributes SAA. 

(117.2-120.0 ff) .,~~_ 

Degree of welding: 
increasing 

Drilling very slow. 
2+ hours per 5 ft . 
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BOREHOLE ID: 21 -25262 Technical Area (TA): 21 -016(a)-99 (MDA-T) Page 7 

DRILLING COMPANY: Spectrum Exploration START DATEfTlME: 1211412005:1620 FINISH DATEfTlME: 110512006 :1010 

DRILLING EQUIPMENTIMETHOD: CME-85 HSA, 4.25" 10, g" Diameter Bit 

SAMPLING EQUIPMENTIMETHOD: 3" Split-Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.7' aJ~ DAILY TOTAL DEPTH 380.0' 
BACKGROUND 

DRILLER: Steven Tanuz 

Cii' 
Cl 
.0 

>!':-
..c::: 
"5. 
(J) 

0 

g 
1:-
(J) 
> e u 
(J) 

0:: 

20.0 !'""" 

125.0 

130.0 

135.0 

5 
T 

5 
T 

• T 

ro (J) 
c-

u ~ ~ ro 0 -c: .. 
«~~ c- c-
:!2EE 
.~ co (IJ 
LJ.U)U) 

MD21-QS-S4144j 
(124.6to 125.0' tJg5) 

GeolechniClI1 

READINGS: see log GEOLOGIST: S. White 
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. .:; E 
c: Cl 

,., 
(J) e U) 

~ ...J .~ 
u "' .~ Cl 
U),," ..c::: e 
-0" 0 c-
- "' ~ £ ~~ LITHOLOGY - DESCRIPTION (9 ::J 

:~:<~~A UNIT 2 TSHIERGE MEMBER, BANDELIER TUFF: ,- • ~d 
SAA 

Densfy·weJded crystalline ash flow tuff. 

-(j~"" 

","o~ ... 

P1D= 0.1 Moderately~welded crystalline ash flow tuff. (125.0-140.0 ft) p........ ~ 
a/1l=<MDA Reddish grey (SYR 512) with qlz (15-20(1/0 ), plag ioclase ... 

(10-15%). and trace sanidine phenocrysts in a red grey ., '" "'" '" 
ash matrix. Small (2-4 mm) pumice clasts also present but rare. 
Tuff is dry and hard . Phenocrysts size decreases with depth. 

a~"' . Qbl2 

PID=O.1 
r .. dp=<MDA 

PID= 0.2 
alfl=<MDA 

_11=,5'--

ADDITIONAL 
COMMENTS 
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DRILLING COMPANY: Spectrum Exploration START DATEfTlME: 12/15/2005: 1135 FINISH DATEfTlME: 1/5/2006 :1010 

DRILLING EQUIPMENT/M ETHOD: CME-85 HSA, 4.25" 10, 9" Diameter Bit 

SAMPLING EQUIPMENT/METHOD: 3" Split-Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.7' 

DRILLER: Steven Tanuz 

alp DAILY 
BACKGROUND 
READINGS: see log 

TOTAL DEPTH: 380.0' 

GEOLOGIST: S. White 
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LITHOLOGY - DESCRIPTION 
l" 
l'J 

1"40.0 
1r;:~2i;!:ii~" ~~:<~~A UNIT 2 TSHIERGE MEMBER , BANDELIER TUFF: ~ ...... ~ d" 
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5 ~~21-O6-63901 T {141 910 14J4' bgs) 
Fracture 

+ 

i-
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5 
T 

L-160.0 '--

(140.0-155.0 ti) d 9 =9 

Moderately-welded crystalline ash flow tuff. SAA 

PID= 0.1 
uJP=<MDA 

141 .9-143.4 ' bgs: Clay-filled fracture (apenure 8·10 mm) 
70-75 degrees relative to the horizontal plane of reference 
(ground surface). 

148.1-148.2' bgs: Thin (0.1' thick) grey (5YR 6/1) ash layer 
present. 

PID:: 0.5 Tuff becomes progressively less welded towards the base 
w ll ::<MDA of this section (-150' bgs). 
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., 0"""0 
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PID= 0.1 Poorly-welded crystalline ash flow tuff. ( 155.0-160.0 ft) 
u/B"'<MDA Otherwise SM. 
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DRILLING COMPANY: Spectrum Exploration START DATEfTlME : 1211512005:1630 FINISH DATEfTlME: 110512006:1010 

DRILLING EQUIPMENTIMETHOD: CME-85 HSA, 4.25" 10, 9" Diameter Bit 

SAMPLING EQUIPMENTIMETHOD: 3" Split-Barrel Sampler (5.0' length) 

GROUND ELEVATION : 7142.7' 

DRILLER: Steven Tanuz 
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a/~ DAILY 
BACKGROUND 
READINGS: see log 

LITHOLOGY - DESCRIPTION 

TOTAL DEPTH: 3800' 

GEOLOGIST: S. White 
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ADDITIONAL 
COMMENTS 

1"60.0 
1~~2~t!~~!:~ ~~:<~bA UNIT 2 TSHIERGE MEMBER. BANDELIER TUFF: p.., ~..,4" Degree of welding: 

decreasing 

f-16S.0 

f-170.0 

5 
T 

5 
T 

+ ~~~01~OI67t:~~ 
G90tK hn;CIII 

f-17S.0 

5 
T 

L-180.0 '-

SAA (160. 0-166.0 ff) • 0 ~ 0 

Poorly-welded crystalline ash flow tuff. 
Degree of welding continues to decrease with depth. In 
addition, tuff matrix grades more reddish in color towards the 
base of the section 

-!>-o=.,,--- abt2 

PID~ 0.1 UNIT Obt 1v/Obt2 TSHIERGE MEMBER 
",P~<MDA BANDELIER TUFF: (164.0- 168,0 ff) 

P ... .,.~d" ObI 
1v/Qbt2 Qbl l '1l Qbt2 

d <3 "'" Q' Contact gradati~al. 

PI D= 0.1 
u/~"'<MDA 

. ___________ _ _________ _ :.~ "'!c . 

UNIT 1v TSHIERGE MEMBER, BANDELIER TUFF: 
Poorly-welded crystalline ash flow tuff. (168.0- 170.0 ft) ~ 0' =- <;> 

Reddish brown (2.5YR, 5/3 ) luff with -15% of qtz and 
plagioclase phenocrysts. small (6-10 mm) trace vitrified 
pumice clasts «10%) in a reddish brown ash matrix. 
Tuff is dry, soft. and contains a few pockets of grey ash and I> - - "" de 

several unwelded sections. 

Non-welded crystalline ash flow tuff. (170.0- 180.0 ft) 
SAA except luff is non-welded. Pumice up to 20 mm. 

Qbt1v 
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DRILLING COMPANY: Spectrum Exploration START DATEfTlME: 12/16/2005: 1225 FINISH DATEfTlME: 1/5/2006 :1010 

DRILLING EQUIPMENT/M ETHOD: CME-85 HSA, 4.25" 10, 9" Diameter Bit 

SAMPLING EQUIPMENT/METHOD: 3" Split-Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.7' 

DRILLER: Steven Tanuz 
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BACKGROUND 
READINGS: see log 

LITHOLOGY - DESCRIPTION 

TOTAL DEPTH: 380.0' 

GEOLOGIST: S. White 
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ADDITIONAL 
COMMENTS 

1'60.0 
1~~2i~!~i!:~ :~:<~bA UNIT 1VTSHIERGE MEMBER, BANDELIER TUFF: ~ ... .... ~d" 

SAA (180.0- 200.0 It) 

f-16S.0 

f-190.0 

f-19S.0 

5 
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i-
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5 
T 

L-200.0 '--

PID=O.1 
ufB"'<MDA 

Non-welded crystalline ash flow tuff. 
Tuff matrix color continues to tighten with depth: grading to 
light red/grey (5YR 6/3)@185-190' bgstopink/grey (5YR,6/2 
@ 195·200' bgs. Phenocrysts also coarsen with depth. 
Pumice fragments variable in size throughout section, ranging 
from 2 to 25 mm in size. 

d 9-'" 

Phenocrysts: 
coarsening 
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DRILLING COMPANY: Spectrum Exploration START DATEfTlME: 12/16/2005: 1505 FINISH DATEfTlME: 1/5/2006:1010 

DRILLING EQUIPMENT/METHOD: CME-85 HSA, 4.25" 10, 9" Diameter Bit 

SAMPLING EQUIPMENT/METHOD: 3" Split-Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.1' 

DRILLER: Sleven Tanuz 

alp DAILY 
BACKGROUND 
READINGS: see log 

TOTAL DEPTH: 380.0' 

GEOLOGIST: S. White 
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LL(/)(/) LITHOLOGY - DESCRIPTION 
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d 9-'" 

Non-welded crystalline ash flow tuff. 
Pink/grey (5YR, 6/2). Amount of pumice ~Iasts increas~ with _d=..:r-'" 
depth to 205' bgs (20%) and become variable below thIs depth . 
(5-25%). Pumice size is variable, ranging from 5 to 40 mm. p ...... .., 4 _ <: 
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ADDITIONAL 
COMMENTS 

Pumice content 
increases with depth: 
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DRILLING COMPANY: Spectrum Exploration START DATEITIME: 12/19/2005:1210 FINISH DATEITIME 1/05/2006:1010 

DRILLING EQUIPMENT/METHOD: CME-85 HSA, 4.25" 10, 9" Diameter Bit 

SAMPLING EQUIPMENT/M ETHOD: 3" Split-Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142 .7' 

DRILLER: Steven Tanuz 
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BACKGROUND 
READINGS: see log GEOLOGIST: S. White 
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LITHOLOGY - DESCRIPTION u..O:: 

PID~ 0.1 UNIT 1V TSHIERGE MEMBER, BANDELIER TUFF: 
",P«MDA SAA (220.0-235.0 ff) 

PIO: 0.0 
alP"'''MOA 

Non-welded crystalline ash now tuff. 
Color grades to reddish brown (5YR, 6/4). Pumice content is 
variable (5-25%). Phenocrysts slightly coarser in lower 
sections. Other minor variations detailed below. 

232-234.6' bgs: Degree of welding increasing slightly with depth 
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Tuff is damp in shoe extracted from the 230-235' run. ., 'C' "'" '0 

- -- -- -- -- -- -- -- -- -- -- - .... a~-
PID= 0.3 Poorly-welded crystalline ash flow tuff. (235.0-240.0 fl) 
u/p=<MDA Red yellow (5YR, 6/6). Qtz and plagioclase phenocrysts coarse ....... .., 4 ' 

and 10·15% in a soft damp to dry matrix. Pumice (4-30 mm) 
remain soft and vary from 5-25%, Trace dacite/rhyolite ., '" =- 'D 

clasts also present. 
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ADDITIONAL 
COMMENTS 

Insufficient material 
for sampling 
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Top ofObt1g 
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BOREHOLE 10: 21-25262 Technical Area (TA): 21-016(a)-99 (MDA-T) Page 13 

DRILLING COMPANY: Spectrum Exploration START DATEfTlME: 12/20/2005:0955 FINISH DATEfTlME: 1/05/2006: 1 01 0 

DRILLING EQUIPMENT/M ETHOD: CME-85 HSA, 4.25" 10, 9" Diameter Bit 

SAMPLING EQUIPMENT/METHOD: 3" Split-Barrel Sampler (5.0' length ) 

GROUND ELEVATION: 7142.7' alp DAILY TOTAL DEPTH: 380.0' 
BACKGROUND 

DRILLER: Steven Tanuz READINGS: see log GEOLOGIST: S. White 

0 

ro 
Q) 

'" .0 
C. c: E (i) g " ~ '1" ;., 

'" ~ Q) '" (/) 
.0 0 0 

~ ro ~ ..J " ~ Q) c: .. 
" <J) " '0, 

.<:: > «~J!! (/)"" :c 0 
ADDITIONAL 0 c. c. a. :Q E E "C :J C. 0 " - <J) l" £ Q) Q) .~ co ro .!!2 Q) LITHOLOGY - DESCRIPTION 
COMMENTS 

0 0:: LL(/)(/) LLO:: c.'J :::; 
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BOREHOLE 10: 21-25262 Technica l Area (TA): 21-016(a)-99 (M DA-T) Page 14 

DRILLING COMPANY: Spectrum Exploration START DATEfTlME: 12/20/2005: 1215 FINISH DATEfTlME: 1/5/2006 :1010 

DRILLING EQUIPMENT/M ETHOD: CME-85 HSA, 4.25" 10, 9" Diameter Bit 

SAMPLING EQUIPMENT/METHOD: 3" Split-Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.7' alp DAILY TOTAL DEPTH: 380.0' 
BACKGROUND 

DRILLER: Steven Tanuz 

VI 
0> 
.0 

,;:::.. 
.c: 
0. 
Q) 

0 

g 
c=-
Q) 
> 
0 

" Q) 

c:: 
260.0 r-

65.0 

270.0 

275.0 

5 
T 

• T 

..... 
NR 
r-

5 
T 

280.0 --

0; 
Q) 
C. 

" ~ ~ 0 o; 
c: . . 
«~J!! c. c. 
:Q E E 
.~ Ct:I ro 
LL(/)(/) 

READINGS: see log GEOLOGIST: S. White 

'" c: 
'1" 
Q) 0> 

0 
~ -' 
" <J) (/)"" " :c 

"C :J C. 
- <J) l" .!!2 Q) LITHOLOGY - DESCRIPTION LLC:: l'J 

PIO' 0.2 UNIT 1G TSHIERGE MEMBER, BANDELIER TUFF: , __ ~, 
ulp><MOA SAA (260.0-280.0 ff) 

PIO= 0.0 
alP"'<MDA 

PID=O.1 
ulll::<MDA 

PID=O.1 
u/B"'<MDA 

Non-welded pumaceous ash flow tuff. 
Pumice clast size can exceed 50 mm in this interval (greater ~ ... 
than width of spilt-barrel sampler) and are hard and glassy. Tuff ,'C"'o 

begins to transition in color to a light reddish brown (SYR, 6/4 ) p ...... .., <1 

below 265' bgs. 

,..q""'~'" 

,- ~ ..,4 

• 0-0 

"..(J~-

P_p- .., d 

• 0-0 

"..q~ "" 

p - - ..,<1 

• 0-0 

_a=..J" .... 

.... "' ... 4 

• 0-0 

.-o<:.,a--

,,- -..,4 

• 0-0 

"'" (/.~ ... 

$I ... to- """ 

• 0-0 

0 
.0 
E 
>-

(/) 

" 'c, 
0 

ADDITIONAL 0 
£ COMMENTS 
:::; 

0" 
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BOREHOLE 10: 21-25262 Technical Area (TA): 21-016(a)-99 (MDA-T) Page 15 

DRILLING COMPANY: Spectrum Exploration START DATEfTlME: 12/20/2005:1600 FINISH DATEfTlME: 1105/2006:1010 

DRILLING EQUIPMENT/METHOD: CME-85 HSA 4.25" 10 , 9" Diameter Bit 

SAMPLING EQUIPMENT/METHOD: 3" Split-Barrel Sampler (5 .0' length ) 

GROUND ELEVATION: 7142.7' "'~ DAILY TOTAL DEPTH: 380.0' 
BACKGROUND 

DRILLER: Steven Tanuz READINGS: see log GEOLOGIST: S. White 

0 

Iii 
Q) Ol .0 a. .!: E u;- u ~ g ~ 

c: Ol >. 
Ol Q) 0 (J) 
.0 0 ~ ~ co -' u 
""- c: .. u Vl .!d '0, Q) <{~~ 
.c > (J)=: .c 0 

ADDITIONAL 0 a. a. 
'" :J a. 0 a. u :2EE - Vl !1l £; COMMENTS Q) Q) .9:! co co .~ Q.) LITHOLOGY - DESCRIPTION 0 n:: LL(J)(J) LLn:: l? ::::; 

280.0 ~ PID= 0.0 UNIT 19 TSHIERGE MEMBER, BANDELIER TUFF: • __ ~, 
",~=<MDA SAA (280.0-300.0 ff) 

5 
T 

2 
~~201~02~::~S~ 

Moisture 

85.0 

6 

...... 

NR 

290.0 ,...., 

5 
T 

295.0 ~~~o1~02S:::' 
Pore Gas 

5 .. 
300.0 .... 

prD= 0.1 
a/1l=<MDA 

Non-welded ash flow tuff. 
Color continues to grade lighter with increasing depth. Other 
minor variations noted below. 

PIO: 0.0 290.4 ' bgs: Sharp color change from 5YR, 6/3 to a pink grey 
cclll::<MDA (5YR, 7/2). Other constituents remain the same. 

prD: 0.0 
t/p=<MDA , 

292.8-293.0 ' bgs: Color band of SYR, 6/3 tuff. 

(/""d'"'" 

, .... _ ... 4 

" v=v 

-Q~'" 

1>- ~ .... d 

" v=v 

':"'(}~- Qb< 1, 
,- -...,4 

" 0=0 

.,..a~'" 

r_ - .... 4 

" 0=0 

0=,.,. ... 

r __ ... <1 

" o= v 

_a.'=.,fr- . 

, .... _ ... .1 

0 ..... = .... 
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BOREHOLE 10: 21-25262 Technical Area (TA): 21-016(a)-99 (MDA-T) Page 16 

DRILLING COMPANY: Spectrum Exploration START DATEfTlME: 12/21/2005: 1115 FINISH DATEfTlME: 01105/2006:1010 

DRILLING EQUIPMENT/M ETHOD: CME-85 HSA, 4.25" 10, 9" Diameter Bit 

SAMPLING EQUIPMENT/M ETHOD 3" Split-Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.7' alP DAILY TOTAL DEPTH: 380.0' 
BACKGROUND 

DRILLER: Steven Tanuz READINGS: see log GEOLOGIST: S. White 

0 

ro 
Q) 0> .c c. c: E en g " ~ 'c >-

~ 0> 0> Q) 0 rn .c 
~ ro 0 1:' -' " ~ c: .. 

" <Jl " 'c, w «~J!? > rn"" :c 0 
ADDITIONAL .r::: 0 c. C. 

"0 ::J a. 0 15. " :Q E E - <Jl ~ £ COMMENTS Q) w . ~ Ct:I ro .~ <ll LITHOLOGY - DESCRIPTION 0 a: LLrnrn LLa: l') :.J 

300.0 ~ 
PID· 0.0 UNIT 19 TSHI ERGE MEMBER, BANDELIER TUFF: , __ ~4 
oIp·<MDA SAA (300.0-320.0 ff) 

05.0 

310.0 

315.0 

5 
T 

5 
T 

5 
T 

5 
T 

320.0 --

Non-welded ash flow tuff. 
Other minor variations noted below. 

PID"" 0.3 
wO: <MDA 310.0-320.0' bgs: Tuff slightly moist . tan beige (7.SYR, 8/2 ), 

with 15% qlz, 10% sanidine, and 5% pumice clasts. 

a/P=<MDA 

....(J""'~ .... 

..... _~4 

• v-v 

<o.q""',.,.. ... 

,"'" r- .... .(/ 

• v - v 

... q~-

1'- "'~4 

• v-v 

.... (J=.,...-

,,- - ... <! 0" 
'g 

• v-v 

_11=..:t--

11- ... ~4 

• v-v 

_0""''''' ... 
,- _ ... 4 

• v-v 

... a~'" 

1"_ ...... 4 

• V-Q 
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BOREHOLE 10: 21-25262 Technical Area (TA): 21-016(a)-99 (MDA-T) Page 17 

DRILLING COMPANY: Spectrum Exploration START DATEfTlME: 01/03/2006 :1215 FINISH DATEfTlME: 01105/2006 :1010 

DRILLING EQUIPMENT/M ETHOD: CME-85 HSA, 4.25" ID, 9" Diameter Bit 

SAMPLING EQUIPMENT/METHOD 3" Split-Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.7' 

DRILLER: Steven Tanuz 

0; 
tJ) 
C. ., g " ~ ~ 0> 

Ll 1:- 0; 0 
~ tJ) c: .. 

.<:: > «~~ 
0 c. C. 

a. " :Q E E 
tJ) tJ) .~ co ro 
0 a:: LLmm 

320.0 ~ 

6 
T 

25.0 
~~52011~J~6::~ 

Moisture 

5 
T 

330.0 

alP DAILY 
BACKGROUND 
READINGS: see log 

0> 
c: 
'c 
tJ) 

~ 
" <J) m", 
'C :J 
- <J) 
.~ <ll LITHOLOGY - DESCRIPTION LLa:: 

a'I'«MDA UNIT 19 TSHIERGE MEMBER, BANDELIER TUFF: 
SAA (320.0-330. 3 ff) 

Non-welded ash flow tuff. 
Minor variations noted below. 

Downsecrion: 
a/p=<MDA 325.0 ' bgs: Tuff grades to a light grey (5YR, 7/1 ). 

329.2-329.5 ' bgs: A thin pumice-rich horizon present. 

uIP: <MDA -- -- -- -- -- -- -- -- -- --­
TSANKAWI PUMICE BED, TSHIERGE MEMBER, 
BANDELIER TUFF: 

TOTAL DEPTH: 380,0' 

GEOLOGIST: S. White 

0> 
0 

....J 

" :c 
a. 
~ 
l') 

p ... ~",4" 

• 0=0 

....8=~ .... 

.. '" _~4 <: 

• 0=0 

<-t/=.a- .... 

,"'" <- "'.(/ '" 

• 0 - 0 

_(J~-

1'- ... ..,4'" 

• 0=0 

... q~-

<OJ d 
~. \';''''''0 
liu(::o.g~ 

0 
Ll 
E 
>-m 
" 'c, 
0 
0 
£ 
:.J 

0" 1, 

ADDITIONAL 
COMMENTS 

Qbt1g 1 Qblt 
contact: 330.3' bgs. 

5 ~,201~O3~::~~~ 
T Moisture 

efQl/~d 
) ~ ~ D Oblt 
~~a%<:::>t::I Pumice deposit. (330. 3-333.2 ft 

~?21'()'''390.' 
~e~:~n~;!~ga~) 

335.0 
MD21-06-6414 
(335.0 to 3315 0' bg5) 

25 Geofechnlcal 

5 

'-' 

NR 

340.0 

Grey (5YR, 6/1) granular pumice , fine to coarse..grained. 

CERRO TOLEDO: 
) Sand. (333.2-340.0 ff 

Loose, slightly damp, multi-colored (predominantly [5YR, 5/4]) 
fine to coarse-grained sand with some silt and pumice gravel. 

PID= 0.1 Color dominantly (5YR 6/2) and (5YR 6/1) below 335 ,0' bgs. 
Ctfll:<MDA A 0.2' thick horizon of non-welded tuff occurs at 337.3 ft . 

.• ~~q~ 
~~i:>-,'tl-

&' :~~~ 

-
i'-- -

~ 
~ 

i'- -
~ 

Oct 

QbU/Oct 
contact: 333.2' bgs. 
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BOREHOLE ID: 21-25262 Technical Area (TA): 21-016(a)-99 (MDA-T) Page 18 

DRILLING COMPANY: Spectrum Exploration START DATEITIME: 01/03/2006:1615 FINISH DATEITIME: 01/05/2006:1010 

DRILLING EQUIPMENT/M ETHOD: CME-85 HSA, 4.25" ID, 9" Diameter Bit 

SAMPLING EQUIPMENT/M ETHOD: 3" Split-Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.7' alP DAILY TOTAL DEPTH: 380.0' 
BACKGROUND 

DRILLER: Steven Tanuz READINGS: see log GEOLOGIST: S. White 

0 
- Q) OJ .0 

'" 0. C E (j) g <.l ~ 'c ,., 
~ OJ OJ Q) 0 (/) 

.0 ro 0 ~ -' .2 
;S i:' -c .. <.l Vl .2 OJ Q) «~~ .c > (/)"" .c 0 

ADDITIONAL 0 c. C. 
-0'" 0. 0 a. <.l :!2 E E -Vl 

~ £; COMMENTS Q) Q) .~ co ro Q) Q) 
LITHOLOGY - DESCRIPTION 0 a: LL(/)(/) u::a: 19 ::::; 

~ 
>-- -

340.0 
PIO, 0.0 CERRO TOLEDO: 
wp=<MDA SAA (340.0-360.0 It j 

5 
~ 

345.0 
MD21'()6-64041 
(345,0 ro 3.u1,O' bfjs) 

Moisture 

14 5 

350.0 

J2 
T 

~~2011~3S::~~' 
GooreehnlC81 

NR 

355.0 
MD21·06-6404 
(355.0/tI36B.O' bg$) 

Moisture 
AND 

M021-06-6405 
(355.0 ro JSIl.O'b$P) 

MoIsture FD 

+ 

360.0 .... 

j 
Sand. 
Still slightly damp. Sub-rounded fine to medium-grained dacite 
gravel present in subordinate amounts. Bedding visible below 
343' bgs. Sand appears finer with increasing depth 
but is heterogeneous. 

Downsection: 
PID= 0.3 347.0 ' bgs: Sand color grades from (7.SYR, 5/4) to (7.5YR, 6/3 

wU: <MDA 

PID" 0,0 
a/p:<MDA 

PIO: 0.1 
w f}; <;MDA 
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BOREHOLE ID: 21-25262 Technical Area (TA): 21-016(a)-99 (MDA-T) Page 19 

DRILLING COMPANY: Spectrum Exploration START DATE/TIME: 01 /04/2006:1245 FINISH DATEfTlME: 01 /05/2006:1010 

DRILLING EQUIPMENT/METHOD: CME-BS HSA, 4.25" ID, 9" Diameter Bit 

SAMPLING EQUIPMENT/METHOD: 3" Split-Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.7' alp DAILY TOTAL DEPTH: 380.0' 
BACKGROUND 

DRILLER: Steven Tanuz READINGS: see log GEOLOGIST: S. White 

e 
Iii 

CIJ '" J:J a. .!: E <il u ~ g ~ 
c: '" 

» 

'" CIJ e (f) 
J:J 0 ~ ~ co -' u 
;S c: .. U <J) .2 '0, CIJ <{~~ 
.c > (f)." .c e 

ADDITIONAL e a. a. 
'0 :J a. 0 C. U :2EE - <J) ~ £ COMMENTS CIJ CIJ .9:! co co .~ Q) LITHOLOGY - DESCRIPTION 0 a:: u.(f)(f) u.a:: <9 ~ 

~ . -- -- -- -- -- -- -- -- ----
PID= 0.2 CERRO TOLEDO: 'f-- -1lIT1=<MDA 00 

SAA (360. 0-375.8 It) 

360.0 

Sand 
Slightly damp. Pumice, dacite, and volcanic gravel clasts ---

+ present in trace amounts below 370.0' , 
.--,;--

~ 

~ -
~ 

11~~201~OJS::~' PID=O.1 ~ 
Moisture a/f1=<MDA 

65.0 

~>--

I ~ 5 'I-- -

---
----- .--,;--
PID: 0.2 

370.0 

W~::<;MDA 
~ 

21-06-64201 
5 Oro3800' bgsj 

'I-- -, PomGas 
AND 

1-06·64231 
010 380_0' bgs) 

~ ra Gas FD 

.<16.630"' 
10 375_0 ' Dg!I) 

~ 'NO 
-06·6391 

(3tl':lclJii~a~S) 
PID-O.1 '1---

375.0 

(IJ'P=<MDA. -- -- -- -- -- -- -- ---- --- act I Qbo 
OTOWI MEMBER, BANDELIER TUFF : contact: 375.8' bgs. 

Non-welded tuff (375.8-380.0 It) '" '0 <=> '" 

if Reddish yellow (5YR 6/6) with 10% qlz and sanidine 
phenocrysts and trace (-5%) soft pumice clasts (2-20 mm). ...0""";--

Tuff is slightly damp. abo 
p- _ .... 4 

I llg~2jl~6'6390 o ,<> 380.crt'?s) 
"" 9""9 Former Investlgatio 

Borehole TO 
380.0 
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SECOND PHASE OF DRILLING, DEEPENING TO 695.1 FT BGS, DISCRETE CORED INTERVALS ONLY 

BOREHO LE ID: 21-25262 Technica l A rea (TA): 21 -01 6(a)-99 (MDA-T) Page 20 

DRILLING CO MPANY: Precision Drilling START DATErTlME: 04/10/2009 FINISH DATErTlME: 05/04/2009 

DRILLING EQUIPMENT/M ETHO D: Delta Base Air Core 

SAMPLING EQUIPMENT/METHO D: 3" ID Core Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142 .7' 

DRILLER: D. StarneslD. Toney 

- Q) 

'" a. 
en g () 

~ ~ Cl 
.0 

1:- ro 0 
:E- Q) 

c .. 
> « ~~ 

.<::: 0 a. a. 
C. () :!2 E E 
Q) Q) .9:2 ctI ro 
0 0:: LL (fJ (fJ 

390.0 

NC 

95.0 

NR 

NR 
400.0 

405.0 NR 

NR 
410.0 

alP DA ILY TOTAL DEPTH: 695.1' 
BACKGROUND 
READINGS: see log GEO LOGIST: l. Rought 

Cl 
c 
'c Cl Q) 0 
E! -' 
() 

~ .\,1 (fJ .<::: 
"0"5 a. 
- <F> ~ Q) Q) 

LITHO LOGY - DESCRIPTION U::o:: CJ 

P1D~ 0.2 OTOWI MEMBER, BANDELIER TUFF: 
(lIfl: <MOA 

(391 .5-400.0 ti) : 

PID= 0.0 
u/ll=<MDA 

Non-welded tuff 
Ught brown (7.SYR 6/4 ),10% phenocrysts « 10mm), mostly Q P <I t=-

quartz with trace sanidine; 5-8% lithics (2-5 mm); less than 5% 
fibrous pumice fragments « 15 mm) with vitreous luster in 
ashy, glassy matrix . lithic rounded, fine grained, dark, mostly ,j "" ~ '0 

dacitic. Pumice fragments mostly reddish yellow (7.SYR 6/4) , 
some moderately indurated. At -398 ft very fine grained dark 
crusty (planar) deposit. "",:::.. ~a c::r. 

PIO= 0.6 
'''~~<MDA OTOWI MEMBER, BANDELIER TUFF: 

PID= 0·0.2 
all1=<MDA 

Non-welded to poorly welded tuff (400.0-425.0 ft) 
Ught brown (7.5YR 6(4 ),10.15% phenocrysts (mostly Quartzl 
sanidine, ratio 10:1); 5-8% moslly dacitic rounded lithics, 
average size is a few mm (one is 35 mm). Fibrous pumice 
fragments with vitreous luster on fresh surtaces (max 25 mm); 
reddish yellow (7.5YR 6/4). At 405 ft phenocrysts 15-20%. 
Samples are slightly more indurated with increasing depth. 
All samples slightly damp. 
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A DDITIO NAL 
COMMENTS 

398 ft crusty 
planar deposit 
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BOREHOLE 10: 21-25262 Technical Area (TA): 21-016(a)-99 (MDA-T) Page 21 

DRILLI NG COMPANY: Precision Drilling START DATEfTlME: 04/10/2009 

DRILLING EQUIPMENT/METHOD: Delta Base Air Core 

SAMPLI NG EQUIPMENT/METHOD: 3" ID Core Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.7' 

DRILLER: D. StarneslD. Toney 

10.0 

15.0 

420 .0 

425 .0 

430.0 

g 
c=-
Ol 
> a 
" Ol 

0::: 

NC 
..-, 

4 
T 

MD21-09-4633 
4.3 1420.QIo 4250' bgs) T Gen. InvesrJgatio 

..... 
NR 

NC 

Ol 
.!: 
c: 
Ol 
~ 

" '" (fJ -
", '3 
- '" .~ Q) u.o::: 

a/~ DAILY 
BACKGROUND 
READINGS: see log 

LITHOLOGY - DESCRIPTION 

PID: 0.().2 OTOWI MEMBER, BANDELIER TUFF: 
wf}"<MDA 

Non-welded to poorly welded tuff 
Same as above; slightly more indurated , 

PID: 0.0 OTOWI MEMBER, BANDELIER TUFF: 
Il/fl=< MDA 

Non-welded to poorly welded tuff 
Same as above: slightly more indurated. 

PID: 0.0 OTOWI MEMBER, BANDELIER TUFF: 
Ctlfl=<MDA 

Non-welded to poorly welded tuff 
Same as above; slightly more indurated, 

NO LOG PRESENTED 430.0-465.0 FT 

FINISH DATEfTlME: 05/04/2009 

TOTAL DEPTH: 695.1' 

GEOLOGIST: L. Rought 
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ADDITIONAL 
COMMENTS 

425-470 ft not cored 
samples collected 
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BOREHOLE 10: 21-25262 Technica l Area (TA): 21-016(a)-99 (MDA-T) Page 22 

DRILLING COMPANY: Precision Dri ll ing START DATEfTl ME : 04/10/2009 FINISH DATEfTlME: 05/04/2009 

DRILLING EQUIPMENT/METHOD: Delta Base Air Core 

SAMPLING EQUIPMENT/M ETHOD 3" ID Core Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.7' alp DAILY 
BACKGROUND 

DRILLER: D. Slarnes/D. Toney REA DINGS: see log 

<I) 
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..0 

~ 
.s:: 
a. 
OJ 
0 

ro OJ Cl a. .!: g ." ~ c 
>, OJ 

~ ro 0 ~ 
OJ 

C . • 
" <I) > « l!:! ~ [/) '" 

0 a. a. 
'" ::J " :Q E E - <I) 

OJ ,~ en ctI OJ OJ 
LITHOLOGY - DESCRIPTION a:: LL[/)[/) U:a:: 

65.0 

NC 

70.0 r-

475.0 

PID= 0.0 OTOWI MEMBER BANDELIER TUFF' 
aI~=<MDA ' . 

-' 211r;M"D"":;-""O';;-""'6"''''41 Non-welded to poorly welded tuff (470.0-475.0 ft) 
T b'!:%.~!~;:ig~':ro) Light brownish gray (10YR 6/2); matrix of glassy volcanic ash 

with 8-1 DOlo quartz and sanidine phenocrysts; trace pumice is 
fibrous with vitreous luster and quartz crystal bearing, reddish 
yellow (7 .5YR 6/8) to gray and indurated; trace dacitic 1iIhics. 
Phenocrysts and lithics mostly mm-sized, pumice to 15 mm in 
diameter. Sample slightly damp. 

NR 

480.0 NC 

485,0 NO LOG PRESENTED 485.0-515.0 FT 

TOTAL DEPTH: 695.1' 

GEOLOGIST: L Rought 
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Cl >-
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....J ." ." Cl 

.s:: 0 
a. 0 
~ £ 
(9 :.J 

Obo 

ADDITIONAL 
COMMENTS 

425-470 ft not cored 
samples collected 

Tuff slightly more 
indurated than above 

475-520 ft not cored 
samples collected 
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BOREHOLE 10: 21-25262 Technical Area (TA): 21-016(a)-99 (MDA-T) Page 23 

DRILLING COMPANY: Precision Drilling START DATEITIME: 04/10/2009 FINISH DATEITIME: 05/04/2009 

DRILLING EQUIPMENT/M ETHOD: Delta Base Air Core 

SAMPLING EQUIPMENT/METHOD: 3" ID Core Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.7' 

DRILLER: D. Starnes/D. Toney 

.<::: 
C. 
OJ 
o 
r 15.O 

NC 

f--s200 r-I 

ro 
.~ 
>. 
ro c: .. 
-o::~~ 

0. 0. 
:gEE 
.~ ro ro 
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LITHOLOGY - DESCRIPTION 

----- [-- -- -- - - -- -- -- -- -- ---
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~ 1r.=;-;;;=0<11 Poorly welded tuff (520.0-525.0 ff) 
~58 (~~~~~;;!~:! Pale brown (10YR 6/3): matrix of glassy volcanic ash; 10% 
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g:~~~i;'1 quartz and minor sanidine phenocrysts; 10% mostly dacitic 
rounded lithics; pumice variable in size from mm to 40 mm in 
diameter: reddish yellow (7 .5YR 6/6) to gray. Sample slightly 
damp. 
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samples collected 
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samples collected 



Phase III Investigation Report for MDA T 

September 2009 C-24 EP2009-0455 

 

 

BOREHOLE ID: 21-25262 Technical Area (TA): 21-016(a)-99 (MDA-T) Page 24 

DRILLING COMPANY: Precision Dril ling START DATEfTlME: 04/10/2009 FINISH DATEfTlME: 05/04/2009 

DRILLING EQUIPMENT/METHOD: Delta Base Air Core 

SAMPLING EQUIPMENT/METHOD: 3" ID Core Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.7' 

DRILLER: D. StarneslD. Toney 
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READINGS: see log 

LITHOLOGY - DESCRIPTION 

PID· 0.0 OTOWI MEMBER BANDELIER TUFF: 
w'fl=<MDA ' 

Nonwelded to poorly welded tuff (570.0-575.0 ft) 
Pale brown (10YR 6/3 ); matrix of glassy volcanic ash; 10% 
quartz and minor sanidine phenocrysts; 10% mostly dacitic 
rounded lithies; pumice variable in size from mm to 30 mm in 
diameter; white/gray to very pale brown (10YR 6/3 ); quartz 
bearing. Sample slightly damp. 

NO LOG PRESENTED 585.0-615.0 FT 

TOTAL DEPTH: 695.1' 

GEOLOGIST: L. Rought 
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525-570 ft not cored 
samples collected 

575-620 ft not cored 
samples collected 
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BOREHOLE 10: 21-25262 Technical Area (TA): 21-016(a)-99 (MDA-T) Page 25 

DRILLING COMPANY: Precision Drilling START DATEfTlME: 04/10/2009 FINISH DATEfTlME: 05/04/2009 

DRILLING EQUIPMENT/METHOD: Delta Base Ai r Core 

SAMPLING EQUIPMENT/METHOD: 3" ID Core Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.7' 

DRILLER: D. StarneslD. Toney 
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READINGS: see log 

LITHOLOGY - DESCRIPTION 

- ---- f-- -- -- -- -- -- -- -- -- ---
PID· 0.0 OTOWI MEMBER BANDELIER TUFF: 
tt/fl=<MDA ' 

Nonwelded to poorly welded tuff (620.0-625.0 ft) 
Ught brown (7.SYR 6/3 ); composition same as above; pumice 
white to light gray (minot light greenish gray) and partially 
indurated, quartz bearing; slightly damp. 

NO LOG PRESENTED 635.0-650.0 FT 

TOTAL DEPTH: 695.1' 

GEOLOGIST: L. Rought 
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575-620 ft not cored 
samples collected 
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samples collected 
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BOREHOLE 10: 21-25262 Technical Area (TA): 21-016(a)-99 (MDA-T) Page 26 

DRILLING COMPANY: Precision Drilling START DATEfTlME: 04/10/2009 FINISH DATEfTlME: 05/04/2009 

DRILLING EQUIPMENT/METHOD: Delta Base Air Core 

SAMPLING EQUIPMENT/METHOD: 3" ID Core Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.7' 

DRILLER: D. StarneslD. Toney 
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LITHOLOGY - DESCRIPTION 

----- r- -- -- -- -- -- -- -- -- ---
PID< 0.0 OTOWI MEMBER BANDELIER TUFF' 
W'li=<MDA I • 

Poorly welded luff (650.0-655.0 ff) 
Light brown (7 .SYR 6/3) ; same as above; slightly damp. 

----- r-- -- -- -- -- -- -- -- -- ---

TOTAL DEPTH: 695.1' 

GEOLOGIST: L. Rought 
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PID<O.O OTOWI MEMBER. BANDELIER TUFF: ~~"b.Q~ 

tt/fl=<MDA Poorly welded tuff (655.0-660.0 ft) 
light brown (7.SYR 6/3); 12-15% phenocrysts; pumice quartz 
bearing, relics of fibrous texture, maximum size 35 mm, slightly 0.11"" <:0-

more pumice than above . 

PID<O.O OTOWI MEMBER, BANDELIER TUFF: 
f~=<MDA Poorly welded tuff (660.0-665.0 tt) 

Light gray (10YR 7/2): pumice white to light gray (minor 
yellowish to light brown), size to 40 mm; white sugary texture, 
1 pumice greenish gray, soft, vesicular. Very small phenocrysts 
(5·8%) , 5% very small rounded lithics. 

PID< 0.0 OTOWI MEMBER, BANDELIER TUFF: 
w'Jl=<MDA 

Poorly weldedlnonwelded tuff (665.0-670.0 It) 
Pinkish gray (7.5YR 7/2); as above with trace pumice. 

At 668-670 ft very soft and slightly coarser due to increase in 
phenocryst content, color light brownish gray (10YR 6/2) , 
slightly damp. 

abo 

color change 

669 ft very soft , no 
circulation 
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DRILLING COMPANY: Precision Drilling START DATEfTlME : 04/10/2009 FINISH DATEfTlME: 05/04/2009 

DRILLING EQUIPMENT/METHOD: Delta Base Air Core 

SAMPLING EQUIPMENT/METHOD: 3" ID Core Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.7' 

DRILLER: D. StarneslD. Toney 
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DRILLING COMPANY: Precision Drilling START DATEfrlME: 04/10/2009 FINISH DATEfrlME: 05/04/2009 

DRILLING EQUIPMENT/METHOD: Delta Base Ai r Core 

SAMPLING EQUIPMENT/METHOD: 3" ID Core Barrel Sampler (5.0' length) 

GROUND ELEVATION: 7142.7' 

DRILLER: D. StarneslD. Toney 
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GEOLOGIST: L. Rought 
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f-6950 Reddish brown (SYR 5/3); consolidated silt with minor amounts . TO = 695.1' bgs. 
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a) General site setup for drilling and sampling at BH 21-25262 
b) Dust suppression system utilized during drilling of BH 21-25262 

a) 

b) 
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a) Sharp contact of the Guaje Pumice Bed (light gray) with Puye Formation (brown) 
    at 693.7 ft bgs, BH 21-25262 
b) Puye Formation core sample at ~695 ft bgs, BH 21-25262 

b) 

a) 
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a) Nine port vapor-monitoring well installed at BH 21-25262 
b) Nine port vapor-monitoring well head completion for BH 21-25262 

a) 

b) 
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E-1.0 INTRODUCTION 

This appendix discusses the analytical methods and data quality review for the 2009 solid media and 
pore-gas samples collected at Material Disposal Area (MDA) T, Consolidated Unit 21-016(a)-99, in 
Technical Area 21 (TA-21) at Los Alamos National Laboratory (LANL or the Laboratory).  

Quality assurance (QA), quality control (QC), and data validation procedures were implemented in 
accordance with the “Quality Assurance Project Plan Requirements for Sampling and Analysis” (LANL 
1996, 054609), and the Laboratory’s statement of work (SOW) for analytical laboratories (LANL 1995, 
049738; LANL 2000, 071233). The results of the QA/QC procedures were used to estimate the accuracy, 
bias, and precision of the analytical measurements. Samples for QC include method blanks, matrix spikes 
(MSs), laboratory control samples (LCSs), internal standards, initial calibration verifications (ICVs) and 
continuing calibration verifications (CCVs), surrogates, and tracers.  

The type and frequency of laboratory QC analyses are described in the SOW for analytical laboratories 
(LANL 1995, 049738; LANL 2000, 071233). Other QC factors, such as sample preservation and holding 
times, were also assessed in accordance with the requirements outlined in the current version of standard 
operating procedure (SOP) 5056, Sample Containers and Preservation.  

The following SOPs were used for data validation: 

 SOP-5161, Routine Validation of Volatile Organic Compound (VOC) Analytical Data 

 SOP-5166, Routine Validation of Gamma Spectroscopy Data, Chemical Separation Alpha 
Spectrometry, Gas Proportional Counting, and Liquid Scintillation Analytical Data 

 SOP-5167, Routine Validation of General Chemistry Analytical Data 

 SOP-5191, Routine Validation of LC/MS/MS Perchlorate Analytical Data (SW-846 EPA Method 
6850) 

Routine data validation was performed for each data package (also referred to by request numbers), and 
analytical data were reviewed and evaluated, based on U.S. Environmental Protection Agency (EPA) 
National Functional Guidelines, where applicable (EPA 1994, 048639; EPA 1999, 066649). As a result of 
the data validation and assessment efforts, qualifiers are assigned to the analytical records as 
appropriate. The data qualifier definitions are provided in Appendix A. 

Except for tritium pore-gas data, only analytical data obtained during the implementation of the Phase III 
investigation at MDA T are presented and reviewed in this appendix. Data quality reviews of volatile 
organic compound (VOC) analytical data obtained during the implementation of the 2007–2008 MDA T 
pore-gas monitoring activities were previously presented and discussed in the MDA T periodic monitoring 
report (LANL 2009, 105187). The 2007–2008 pore gas tritium data, however, are included in this 
appendix because a systematic low bias in previously reported tritium pore-gas measurements has been 
identified (Whicker et al. 2009, 106429). As a result, all tritium data have been corrected for this bias 
(Marczak 2009, 106500) and these corrected values are presented in this report. Details are discussed in 
section E-4.0. 

E-2.0 ANALYTICAL DATA ORGANIZATION AND VINTAGE 

The 2009 MDA T solid media analytical data were obtained from nine samples (eight characterization and 
one QA/QC) collected during the advancement of borehole (BH) 21-25262 to 695 ft bgs.  
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The 2009 MDA T VOC pore-gas analytical data were obtained from a total of 100 samples: 

 76 samples (57 characterization and 19 QA/QC) collected during four sampling events (February, 
April, June, and July) from vapor-monitoring well locations 21-25264, 21-603058, 21-603059  

 21 samples (18 characterization and 3 QA/QC) collected during two sampling events (June and 
July) from vapor-monitoring well location 21-25262  

 3 samples (1 characterization and 2 QA/QC) collected during the April 2009 advancement of 
BH 21-25262 

The 2007–2009 MDA T tritium pore-gas analytical data are obtained from a total of 157 samples: 

 155 samples (133 characterization and 22 QA/QC) collected during eight sampling events from 
vapor-monitoring well locations 21-25264, 21-603058, 21-603059, and 21-25262 (two sampling 
events only) 

 2 samples (1 characterization and 1 QA/QC) collected during the advancement of BH 21-25262 

Complete data packages and sample documentation for the 2009 solid media samples and the  
2007–2009 pore-gas samples are provided in Appendix D.  

E-3.0 INORGANIC CHEMICAL ANALYSIS METHODS  

All nine MDA T solid media samples collected during the 2009 investigation were analyzed by one or 
more of the following inorganic chemical methods: anions via EPA Method 300.0 and perchlorate via EPA 
SW-846 Method 6850. No pore-gas samples were analyzed by inorganic chemical methods. 

The analytical methods used for inorganic chemicals are listed in Table E-3.0-1. Table 4.1-1 summarizes 
all 2009 solid media samples collected and the analyses requested from the MDA T Phase III 
investigation. All inorganic chemical results are provided on CD in Appendix D. 

E-3.1 Inorganic Chemical QA/QC Samples  

To assess the accuracy and precision of inorganic chemical analyses, LCSs, preparation blanks (PBs), 
MS samples, laboratory duplicate samples, interference check samples (ICSs), and serial dilution 
samples were analyzed as part of the investigation. Each of these QA/QC sample types is defined in the 
analytical services SOW (LANL 1995, 049738; LANL 2000, 071233) and is described briefly in the 
sections below.  

The LCS serves as a monitor of the overall performance of each step during the analysis, including 
sample digestion. Following Laboratory SOP guidance, analytical results were qualified according to EPA 
National Functional Guidelines (EPA 1994, 048639) if the individual LCS recovery indicated an 
unacceptable bias in the measurement of individual analytes. For inorganic chemicals in soil/tuff, LCS 
percent recoveries (%Rs) should fall into the control limits of 75%–125% (LANL 1995, 049738; LANL 
2000, 071233). 

Preparation blanks are used to measure bias and potential cross-contamination. All inorganic chemical 
results for the PB should be below the method detection limit (MDL).  
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The accuracy of inorganic chemical analyses is also assessed using MS samples. These samples are 
designed to provide information about the effect of the sample matrix on the sample preparation 
procedures and analytical technique. The MS acceptance criteria are 75%–125%, inclusive, for all spiked 
analytes (LANL 1995, 049738; LANL 2000, 071233). 

Laboratory duplicate samples assess the precision of inorganic chemical analyses. All relative percent 
differences (RPDs) between the sample and laboratory duplicate should be ±35% for soil (LANL 1995, 
049738; LANL 2000, 071233). 

The ICSs assess the accuracy of the analytical laboratory’s interelement and background correction 
factors used for inductively coupled plasma emission spectroscopy. The ICS %R should be within the 
acceptance range of 80%–120%. The QC acceptance limits are ±20%. 

Serial dilution samples measure potential physical or chemical interferences and correspond to a sample 
dilution ratio of 1:5. The chemical concentration in the undiluted sample must be at least 50 times the 
MDL (100 times for inductively coupled plasma mass spectroscopy) for valid comparison. For sufficiently 
high concentrations, the RPD should be within 10%. 

Details regarding the quality of the 2009 MDA T inorganic chemical analytical data are summarized 
below.  

E-3.1.1 2009 MDA T Solid Media Data 

A total of 30 inorganic chemical results (27 characterization and 3 field duplicate [FD]) are associated with 
the 2009 MDA T solid media samples.  

No inorganic chemical data were rejected. 

A single nitrate result was qualified as estimated (J) because the analytical laboratory qualified it as 
estimated, and requalification of the data via data validation did not occur because of QC requirements. 

A single fluoride result was qualified as estimated (J) because it was identified in the method blank and 
was less than 5 times the concentration of the method blank, indicating that the reported detection is 
indistinguishable from contamination in the blank. 

Three chloride results were qualified as estimated biased low (J-) because the associated MS %Rs were 
below the lower acceptance limit (LAL) but greater than 10%. 

Two perchlorate results were qualified as estimated biased high (J+) because the associated MS/MS 
duplicate %Rs were greater than 125%. 

Ten results (six perchlorate and four anion) were qualified as not detected (U or UJ) for one of the 
following reasons. 

 The analytical laboratory qualified the result as a nondetection, and requalification of the data via 
data validation did not occur because of QC requirements. 

 The associated MS %R was greater than the upper acceptance limit (UAL). 

 The result was less than or equal to 5 times the concentration of the related analyte in the method 
blank, indicating that the reported detection is indistinguishable from contamination in the blank. 

All inorganic chemical data collected from MDA T in 2009 were used to evaluate the nature and extent of 
contamination, as presented in section 6. 
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E-4.0 ORGANIC CHEMICAL ANALYSIS METHODS 

All 9 MDA T solid media samples collected during the 2009 investigation and all 100 MDA T pore-gas 
samples collected in 2009 were submitted for analysis of VOCs as presented in Table E-3.0-1. 
Table 4.1-1 summarizes all 2009 solid media samples collected and the analyses requested from the 
MDA T Phase III investigation. A summary of all 2009 pore-gas samples collected at MDA T wells 
21-603058, 21-603059, 21-25262, and 21-25264 and their respective analyses are presented in 
Tables 4.3-2–4.2-5. All VOC results are provided on CD in Appendix D.  

E-4.1 Organic Chemical QA/QC Samples 

The QC samples are designed to produce a qualitative measure of the reliability of a specific part of an 
analytical procedure. The methods for validating organic chemical results on the basis of the various 
QA/QC sample types are specified in the SOPs. Some of the historical analyses may have been 
performed before the current SOW was implemented (LANL 1995, 049738; LANL 2000, 071233). As a 
result, slightly different QA/QC procedures may have been followed. The validation of organic chemical 
data using QA/QC samples and other methods may have resulted in the rejection of the data or the 
assignment of various qualifiers to individual sample results. 

Calibration verifications, LCSs, method blanks, surrogates, and internal standards were analyzed to 
assess the accuracy and precision of organic chemical analyses. Each of these QA/QC sample types is 
defined in the analytical services SOWs (LANL 1995, 049738; LANL 2000, 071233) and the applicable 
analytical methods, and summarized below. 

Calibration verification is the establishment of a quantitative relationship between the response of the 
analytical instrument and the concentration of the target analyte. There are two aspects of calibration 
verification: initial and continuing. The initial calibration verifies the accuracy of the calibration curve as well 
as the individual calibration standards used to perform the calibration. The continuing calibration verifies 
that the initial calibration remains accurate and valid. The continuing calibration also serves to determine 
that analyte identification criteria, such as retention times and spectral matching, are being met. 

The LCS is a sample of the same matrix spiked with the target analytes and serves to monitor overall 
performance. Following Laboratory SOP guidance, analytical results were qualified according to EPA 
National Functional Guidelines (EPA 1999, 066649) if the individual LCS recoveries were not within 
method-specific acceptance criteria.  

A method blank is an analyte-free matrix to which all reagents are added in the same volumes or 
proportions as those used in the environmental sample processing and is extracted and analyzed in the 
same manner as the corresponding environmental samples. Method blanks are used to assess the 
potential for sample contamination during extraction and analysis. 

A surrogate compound (surrogate) is an organic chemical used in the analyses of organic target analytes. 
The surrogate is similar in composition and behavior to the target analytes but is not normally found in 
environmental samples. Surrogates are added to every blank, sample, and spike to evaluate the 
efficiency with which analytes are recovered during extraction and analysis. The recovery percentage of 
the surrogates must be within specified ranges, or the sample may be rejected or assigned a qualifier.  

Internal standards are chemical compounds added to every blank, sample, and standard extract at a 
known concentration. Internal standards are used as the basis for quantitation of target analytes. The %R 
for internal standards should be within the range of 50%–200%. 
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Details regarding the quality of the organic chemical analytical data for MDA T are summarized, by media, 
in the following subsections. 

E-4.1.1 2009 MDA T Solid Media VOC Data 

A total of 558 VOC results (496 characterization and 62 FD) are associated with the 2009 MDA T solid 
media samples.  

No VOC data were rejected. 

A single acetone result was qualified as J because the ICV and/or CCV were recovered outside the 
method-specific limits. 

557 VOC results were qualified as U or UJ for one of the following reasons. 

 The analytical laboratory qualified the result as a nondetection, and requalification of the data via 
data validation did not occur because of QC requirements. 

 The VOCs were analyzed with an ICV that exceeded the percent relative standard deviation 
(%RSD) criteria, and/or the associated multipoint calibration correlation coefficient is less than 
0.995. 

 The ICV and/or CCV were recovered outside the method-specific limits. 

All organic chemical data collected from MDA T in 2009 were used to evaluate the nature and extent of 
contamination (section 6). 

E-4.1.2 MDA T Pore-Gas VOC Data 

A total of 5518 VOC results (4712 characterization and 806 FD) are associated with the 2009 MDA T 
pore-gas samples. 

No VOC data were rejected. 

Two VOC results (1,4-dichlorobenzene and cyclohexane) were qualified as J because the analytical 
laboratory qualified the result as estimated and requalification of the data via data validation did not occur 
because of QC requirements. 

Two 1-butanol results were qualified as J either because (1) the ICV and/or continuing CCV were 
recovered outside the method-specific limits or (2) 1-butanol was analyzed with an ICV that exceeded the 
%RSD criteria and/or the associated multipoint calibration correlation coefficient is less than 0.995. 

4,587 VOC results were qualified as U or UJ for one of the following reasons. 

 The analytical laboratory qualified the result as a nondetection, and requalification of the data via 
data validation did not occur because of QC requirements. 

 The LCS %R was less than the LAL but greater than 10%. 

 The result was less than or equal to 5 times the concentration of the related analyte in the method 
blank, indicating that the reported detection is indistinguishable from contamination in the blank. 

 The VOCs were analyzed with an ICV that exceeded the %RSD criteria and/or the associated 
multipoint calibration correlation coefficient is less than 0.995. 

 The ICV and/or CCV were recovered outside the method-specific limits. 
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All VOC pore-gas data collected in 2009 at MDA T were used to evaluate, in conjunction with the  
2007–2008 VOC pore-gas data, VOC trends over the monitoring period as well as assess whether the 
VOCs present in the subsurface beneath MDA T could potentially contaminate the regional aquifer 
(section 6). 

E-5.0 RADIONUCLIDE ANALYSIS METHODS 

Both the 2009 solid media and the 2007–2009 pore-gas samples collected at MDA T were analyzed for 
tritium. Nine solid media samples (eight characterization and one and 21 FD) collected in 2007–2009 
were submitted for tritium analysis via EPA Method 906.0. 

Table 4.1-1 summarizes all 2009 solid media samples collected and the analyses requested from the 
MDA T Phase III investigation. A summary of all 2007–2009 pore-gas samples collected at MDA T wells 
21-603058, 21-603059, 21-25262, and 21-25264 and their respective analyses are presented in 
Table 4.3-2. All tritium results are provided on CD in Appendix D. 

A systematic low bias in previously reported tritium pore-gas measurements was identified (Whicker et al. 
2009, 106429) during a technical review of SOP-5074, Sampling for Sub-Atmospheric Air. The bias 
results from the properties of silica gel, the sample medium used to collect water vapor from pore-gas 
samples. Silica gel contains nontritiated water vapor bound to the silica–gel molecules that cannot be 
completely removed by drying before its use in sampling without degrading the silica–gel properties. 
Thus, when water vapor is collected from the pore gas, the tritiated sample water vapor is mixed/diluted 
into the clean water bound to the silica–gel molecules. The amount of dilution is proportional to the 
amount of silica–gel bound water in the original sample and the amount of moisture collected in the 
sample. Thus, a sample-by-sample process to correct for this dilution is applied to the tritium result from 
the analytical laboratory. In general, higher correction factors are applied to samples with lower moisture 
contents because the tritiated moisture in the sample is mixed into a greater volume of nontritiated bound 
water. The corrected tritium pore-gas concentrations are reported in Tables 6.1-8–6.1-11 and in 
Appendix D. 

E-5.1 Radionuclide QA/QC Samples 

The minimum detectable concentrations (MDCs) for tritium in PBs, method blanks, laboratory duplicates, 
tracer/carrier recovery, LCSs, and MS samples were analyzed as part of the MDA T pore-gas evaluation 
to assess the accuracy and precision of the radionuclide analysis. The qualifiers and sample types for 
radionuclides are defined in the analytical services SOW (LANL 1995, 049738; LANL 2000, 071233), 
described in the applicable validation SOPs, and discussed briefly below. The validation of radionuclide 
data using QA/QC samples and other methods may have resulted in the rejection of data or the 
assignment of various qualifiers to individual sample results. 

The MDC for each radionuclide is defined as the minimum activity concentration that the analytical 
laboratory equipment can detect in 95% of the analyzed samples and is used to assess analytical 
performance. 

Uncertainty and minimum detectable activity concentration results for tritium have been modified in the 
same manner to the analytical results, to account for the bound water found in silica gel used for sample 
collection. 

The PBs and method blanks are used to measure bias and assess potential cross-contamination of 
samples during preparation and analysis. Blank results should be less than the MDC for each 
radionuclide.  
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Laboratory duplicates are used to assess or demonstrate acceptable laboratory method precision at the 
time of analysis as well as to assess the long-term precision of an analytical method on various matrices. 
Duplicate results are used to calculate a duplicate error ratio (DER). The DER is based on 1 standard 
deviation of the sample and the duplicate sample and should be less than 4.  

The LCS serves as a monitor of the overall performance of each step during the analysis, and the 
acceptance criteria for LCSs are method-specific. For radionuclide methods, LCS %Rs should fall into the 
control limits of 80%–120%. 

The accuracy of radionuclide analyses is also assessed using MS samples. These samples are designed 
to provide information about the effect of the sample matrix on the sample preparation procedures and 
analytical technique. The MS %Rs should be within the acceptance range of 75%–125%. However, if the 
sample result is more than 4 times the amount of the spike added, these acceptance criteria do not apply. 

Details regarding the quality of the 2007–2009 MDA T tritium data are summarized by media below.  

E-5.1.1 MDA T Solid Media Tritium Data 

A total of nine tritium results (eight characterization and one FD) are associated with the 2009 MDA T 
solid media samples.  

No tritium data were rejected. 

Five tritium results were qualified as U because the associated sample concentration was less than or 
equal to the MDC. 

No other data quality issues were identified. 

All radionuclide data collected from MDA T in 2009 were used to evaluate the nature and extent of 
contamination (section 6). 

E-5.1.2 MDA T Pore-Gas Tritium Data 

A total of 155 tritium results (134 characterization and 21 FD) are associated with the 2007–2009 MDA T 
pore-gas samples.  

No tritium data were rejected. 

A total of 35 tritium results were qualified as U either because (1) the associated sample concentration 
was less than or equal to the MDC or (2) the associated sample concentration was less than 3 times 1 
sigma of total propagated uncertainty. 

No other data quality issues were identified. 

All tritium data collected in 2007–2009 from MDA T pore gas were used to evaluate tritium trends over the 
monitoring period (section 6). Validated analytical results have been corrected for tritium under reporting. 
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Table E-3.0-1 
Analytical Methods for 2009 MDA T Samples 

Analytical Method Media Analytical Description 
Analytical 

Suite 
EPA 300.0 Solid Media Ion chromatography Anions 

EPA SW-846:6850 Solid Media Liquid chromatography–mass spectrometry/mass 
spectrometry Perchlorate 

EPA SW-846: 8260B Solid Media Gas Chromatography/Mass Spectrometry (GC/MS) 
VOC 

EPA TO-15 Pore Gas GC/MS 

EPA 906 Solid Media, Pore Gas Liquid Scintillation Tritium 
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F-1.0 INTRODUCTION  

This appendix contains the waste management and disposal records for waste streams generated during 
the 2009 Phase III investigation of Material Disposal Area (MDA) T, also known as Consolidated Unit 
21-016(a)-99, at Technical Area 21 (TA-21).  

All wastes generated were characterized, stored, managed, and disposed of per the approved site-
specific waste characterization strategy form (WCSF) and in accordance with the following standard 
operating procedures (SOP) and quality procedures (QP): 

 SOP-5022, Characterization and Management of Environmental Restoration Project Waste 

 SOP-011, Land Application of Drill Cuttings 

These SOPs and QP incorporate the requirements of applicable U.S. Environmental Protection Agency 
and New Mexico Environment Department (NMED) regulations, U.S. Department of Energy orders, and 
Los Alamos National Laboratory implementation requirements.  

WCSF “Continuation of Characterization of MDA T, SWMU 21-016(a)-99 and MDA A, SWMU 21-014, 
TA-21,” was prepared and amended to address characterization approaches, on-site waste management, 
and final disposition options. The WCSF and its amendment are provided as Appendix F-1. 

F-2.0 SUMMARY 

Investigation-derived waste (IDW) generated during the 2009 investigation consisted of (1) drill cuttings; 
(2) contaminated personal protective equipment (PPE); and (3) other contact wastes, such as plastic 
sheeting, used sampling supplies, and other materials that came in contact with potential contaminants, 
as outlined in Table F-2.0-1. No IDW was generated during execution of vapor-monitoring activities at 
MDA T. 

The drill cuttings were stored in 1 yd3 bags along with the 55-gal. drum of PPE and other contact waste. 
Drill cuttings were directly sampled within 10 d of generation. A sample was collected from each of the 
waste bags, for a total of six samples (five characterization, one field duplicate) and submitted for the 
analysis of the following: volatile organic compounds, semivolatile organic compounds, pesticides, 
herbicides, polychlorinated biphenyls, metals (via total and toxicity characteristic leaching procedure), 
cyanide, perchlorate, nitrates, and radioactive constituents (e.g., gross alpha/beta, tritium, isotopic 
plutonium, isotopic uranium, strontium-90, and americium-241).  

Analytical results obtained from the waste samples confirmed that the cuttings met the criteria for land 
application. Cuttings were land-applied per the requirements of the NMED-approved “Notice of Intent 
Decision Tree for Land Application of IDW Solids from Construction of Wells and Boreholes” 
(August 10, 2009). The drill cuttings data were used to characterize the contact waste. Based on the data, 
the contact waste was classified as low-level mixed waste; it is currently awaiting processing through the 
Green is Clean program.  
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Table F-2.0-1  
Summary of IDW generated during the 2009 investigation Activities at MDA T 

Barcode 
Identification 

Number 
Waste Storage 

Container Waste Type 
Approximate 
Volumes (yd3) 

Waste Deposal 
Status 

10094746 1 yd3 Wrangler Bag Drill cuttings from BH 21-25262 1 Land-applied 

10094745 1 yd3 Wrangler Bag 1 Land-applied 

10094712 1 yd3 Wrangler Bag 1 Land-applied 

10094748 1 yd3 Wrangler Bag 1 Land applied 

10094713 1 yd3 Wrangler Bag 1 Land-applied 

10094649 55-gal. drum Contact waste (plastic sheeting, 
PPE, and sample equipment waste) 

0.0025 Pending disposal 
off-site 

Total volume of waste produced: 5.0025 yd3 
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Waste Characterization Strategy Form 

I pr.;j~t Title -T~ontinuati~~ of~haracterization of MDA T, SWMU 21_-1 
' 016(a)-99 and MOA A, SWMU 21-014, TA·21 

~~~~-t 

, Solid Waste Management Unit or Consolidated Unit 21-016(a)-99 (MDA T) and SWMU 21..014 i : Area of Concern # ____ -4~(~M~D_A"""A,,2),,'~ ___________________________ , -----4 
Activity Type Drilling, sampling, installation of vapor-monitoring wells, 

• borehole abandonment, and pore gas sampling 
-----------------~ ~------~ 

, :~:j:~~~:~;~nagem~~t---_f.~::e:::i:::::n De Sotel 
Coordmat()r I 

Completed by i Pattie Baucom 
____ •• ____ ~_ .... _____ ~ ___ • _____ ~_ .... ______ ~~_"~"'~-.... -----_~_"_"~~ .... _____ ""' _____ .... ~. ______________ .M _________ c'"." 

Date ~~~i_J_a_nllilry 16, 2009 

Description of Activity: This work is being conducted to finalize investigations at MDA A and MDA T 
located at Technical Area (TA) 21 (Figure 1). The work that remains to be completed at MDA A and MDA 
T includes mobilization/demobilization, additional drilling and subsurface sampling (at MDA-T only), 
installation of one vapor monitoring well at MDA A and up to two vapor monitoring wells at MDA T, and 
four quarters of pore-gas monitoring (or monthly monitoring) at each MDA. This work is being conducted 
for the Waste and Environmental Services (WES), Environmental Programs Directorate under the TA-21 
Project Close-out Project. MDA T work will be implemented through the New Mexico Environment 
Department (NMED) Approval with Modifications letter dated March 28, 2008; MDAA work will be 
implemented through the NMED Correction to the Approval with Modification letter dafed February 19, 
2008, and the Statement of Work (SOW) for Continuation of Characterization for MDA-T and MDA-A 
dated November, 52008, This Waste Characterization Strategy Form (WCSF) is being written to cover 
project generated waste at both MDA T and MDA A. 

The inventory of hazardous constituents present at MDA T and MDA A within TA-21 includes inorganic 
chemicals, organic chemicals, and radionuclides. MDA T and MDA A are potentially contaminated with 
both hazardous and radioactive components. 

MDA T is a Hazard Category 2 nuclear facility that covers 3.5 acres and consists of 18 SWMUs and 13 
AOCs aSSOCiated with treatment and/or disposal of radioactive and potentially hazardous industrial 
wastewater from former T A-21 processing operations. 

MDA A is a Hazard Category 2 nuclear facility comprising a 1.25-acre, fenced, and radiologically 
controlled area situated on the eastern end of DP Mesa, 

Both MDA T and MDA A have been designated by the Laboratory as Nuclear Environmental Sites (NES) 
because of the potential inventory of nuclear maferials. The borehole locations at MDA T are outside of 
the NES-designated area; however, there are locations at MDA A within the NES boundary. 

The waste-generating activities addressed in this WCSF consist of drilling, sampling, borehOle 
abandonment, and vapor monitoring well installation at MDAs Tand A at TA-21. At MDA T one borehole 
will be dri:ied to 700 ft bgs and a vapor-monitoring well with multiple sampling ports will be installed in the 
boring. Additional vapor-monitoring wells may be installed in pre-existing open boreholes after 
deepening. Borings (either new or re-occupied boreholes) will be drilled using a hollow-stem auger rig 
(HSA) to refusal or to remove any slough that may have fallen in the open hole and will be completed to 
TD using an air coring drill rig, as necessary. The 700-ft boring will be continuously cored and core 
samples will be collected at the location where each monitoring port will be installed, every 20 ft or 50 ft. 
for pore gas, chemical, and geological analysis as outline in the SOW. 
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After all drilling and sampling is complete, the 700-ft borehole will be equipped with 9 sampling ports for 
collecting moisture vapor for tritium analysis, The sample tubing will consist of y., in-dia stainless steel 
tubing connected with Swagelok fittings. The 5-ft-thick sampling intervals will be filled with 10/20 silica 
sand and betonies chips will be tremied into the borehole and hydrated to isolate sampling intervals. If 
additional vapor-monitoring wells are installed they will be installed in a similar manner. 

At MDA-A, up to 12 boreholes will be topped off (abandoned) with cement, bentonite chips or bentonite 
grout, as necessary and as specified in the SOW. And one vapor monitoring well will be installed in an 
existing boring. The existing boring will be re-occupied by a HSA drill rig to remove slough that may have 
caved into the open hole. A vapor-monitoring well will be installed as described at MDA T (above). 

The following waste streams are anticipated for MDA T and MDA A: 

• Waste Stream #1-Contact IDW (includes PPE) 
• Waste Stream #2-Borehole Cuttings and Core Material 
• Waste Stream #3-Municipal Solid Waste (MSW) 
• Waste Stream #4-New Mexico Special Waste (NMSW) 
• Waste Stream #5-Decontamination Fluids 

Relevant Site History and Description: 

MDA T has a complex process history and was one of the first disposal areas to be used at the 
Laboratory. The MDA T site, deSignated as Consolidated Unit 21-016(a)-99, is located on DP Mesa within 
TA 21. This area is situated along the northern boundary of the Los Alamos National Laboratory (LANL), 
and just east-southeast of the Los Alamos town site. MDA T comprises Solid Waste Management Units 
(SWMUs) 21-007; 21-010 (a-h); 21-011 (a, c, d, e, f, g, i, j); 21-016 (a, b, c); and Areas of Concern 
(AOCs) C-21-001; 21-011(h); C-21-028 (a); C-21-009; and C-21-012. The primary features at MDA Tare 
four (4) inactive absorption beds; sixty-four (64) disposal shafts; the subsurface retrievable waste storage 
area (RWSA) which no longer contains waste; the site of former liquid waste treatment facility Building 
035; and the current liquid waste treatment facility at Building 257. These features are discussed in more 
detail below. 

Absorption Beds 
Construction of the four absorption beds for disposal of DP West liquid wastes was completed in 1945. 
Each bed measures approximately 120 ft long by 20 ft wide by 4 ft deep. Untreated liquid radioactive 
waste from uranium and plutonium processing laboratories was released to the absorption beds from 
1945 to 1952. When the volume of discharges began to exceed the holding capacity of the absorption 
beds a liquid waste treatment plant was constructed. 

Building 035 Liquid Waste Treatment 
Building 035 housed the first industrial liquid waste treatment facility that began operating in 1952. 
Building 035 was a chemical precipitation waste treatment plant designed to treat about 50 gallons per 
minute (gpm). The method involved adding ferric sulfate and lime to the incoming waste stream, forming a 
precipitate of ferric hydroxide that settled to the bottom carrying the plutonium with it (Shipman 1958, 
04700). The liquid derived from de-watering the plutonium-bearing sludge was stored in tanks for several 
hours or days for control analysis then discharged to a nearby canyon (Abrahams 1962, 08147). This 
outfall was located in DP Canyon at SWMU 21-011(k). 

In 1959, americium waste treatment was constructed to stabilize americium waste in cement for transport 
to Area G. By 1964, the condition of Building 035 had deteriorated and it was decommissioned and 
removed after the new treatment facility for DP Site liquid wastes was constructed at BUilding 257. 

Building 257 Liquid Waste Treatment 
Operations at Building 257 began in 1967. The basis of liquid waste treatment at Building 257 was co­
precipitation of plutonium with ferric sulfate. The wastewater flowed to a flocculator then on to a settling 
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tank; settled effluent was pumped through a pressure filter and then sampled to verify treatment From 
there, the effluent was received into two final holding tanks before being released to the DP Canyon 
outfall. 

Building 257 also treated a variety of other wastes by "batch" process. The most demanding of these was 
a high solids-content, highly acidic solution that averaged approximately 1 mg/I of americium-241 and 1 
mg/I of plutonium-239 (Christenson and Emility 1970, 08428). The waste was neutralized with a 50% 
sodium hydroxide (NaOH) solution. Post neutralization, the solids concentration was about 30%, most of 
which was sodium nitrate. Initially, this waste was pumped into steel drums, mixed with cement and other 
additives in a drum tumbler, and then shipped to TA-54. The drum tumbler was replaced by a pug mill 
continuous cement fixation process in 1968. The pug mill circuit was used to solidify sludge from the 
process wastewater treatment system as well as the neutralized americium waste and other small-volume 
streams. The combined sludges were staged in a sludge storage tank prior to being mixed with cement in 
the pug mill. From the pug mill mixer, the treated product was pumped through a burled pipeline to the 
disposal shafts. Later on this waste stream was put into corrugated metal pipes (CMPs) for placement in 
the RWSA. 

Disposal Shafts 
The Shaft Disposal Area at MDA T consists of approximately 64 shafts for the disposal of radioactive, 
cement-treated mixtures. These disposal shafts were drilled into the Bandelier Tuff located mainly 
between Absorption Beds 2 and 4. The shafts are approximately 8 ft in diameter and range in depth from 
15 to 65 ft. The shafts were lined with heated roofing asphalt prior to filling with the cement wastes. 

Retrievable Waste Storage Al'Ela (RWSA) 
The RWSA was excavated in 1974 to provide a method for temporarily storing cement-treated transuranlc 
wastes In CMPs. This area was approximately 120 ft long, 24 ft wide, and 19 ft deep. The RWSA held a 
Iotal of 227 CMPs, which were subsequently removed during 1984 and 1986. The RWSA was backfilled 
with excavation spoils following removal of the CMPs. 

COPCs Identified at MDA T: 

Previous investigations identified inorganic, organic, and radionuclides as COPCs at Consolidated Unit 
21-016(a)-99. The inorganic COPCs identified in soil, rock, or Qal for the Consolidated Unit 21-016(a)-99 
and the DP Canyon slope Include aluminum, arsenic, antimony, barium, beryllium, cadmium, chromium, 
coba~, copper, fiuorlde, lead, lithium, magnesium, manganese, mercury, nickel, nitrate, perchlorate, 
selenium, sliver, strontium, thallium, vanadium, and zinc. 

The organic COPCs identified in soil, rock, or Qal for the Consolidated Unit 21-016(a)-99 and the 
DP Canyon slope include acenaphthene, acenaphthylene, acetone, anthracene, benzene, 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,l)perylene, benzo(k)fiuoranthene, 
benzoic acid, bis(2-ethylhexyl)phthalate, bromophenyl-phenylether{4-J, butanone[2-J, 
butyl benzyl phthalate, carbon disulfide, chloroform, chloronaphthalene[2-], chrysene. dlbrom03-
chloropropane[1,2-J; dichlorobenzene[ 1,2-]; dlchlorobenzene!1,3-]; dl-n-butylph!halate, fluoran!hene, 
fluorene, heptachlorodlbenzodloxln!1 ,2,3,4,6,7,8-]; heptachlorodibenzofuran[1 ,2,3,4,6,7,8-]; 
hexachlorodlbenzodloxin[1 ,2,3,4,7,8-J; hexachlorodibenzodioXin[1,2,3,6,7,8-]; 
hexachlorodibenzodloxln[l ,2,3,7.8,9-]; hexachlorodlbenzofuran!1 ,2,3,4, 7,8-J; 
hexachlorodibenzofuran[l ,2,3,6,7,8-]; hexachlorodibenzofuran!2,3,4,6,7,8-J; hexanone[2-J, 
Isopropyltoluene[4-J, indeno(l ,2,3-cd)pyrene; methyl-2-pentanone[4-J, methylene chloride, 
methylnaphthalene[2-J, naphthalene, octachlorodlbenzodioxln[1 ,2,3,4,6,7,8,9-]; 
octachlorodibenzofuran!1 ,2,3,4,6,7,8, 9-J; pentachlorodlbenzofuran[2,3,4,7, 8-J; 
pentachlorodibenzofuran[1,2,3,7,8-); phenanthrene, pyrene, tetrachloroethene, toluene, trichloroethene, 
trlchlorofluoromethane, and xylene[1 ,3-J+xylene[l ,4-). 
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The radionuclide COPCs identified in soil, rock, or Qal at Consolidated Unit 21-016(a)-99 include 
americium-241, cesium-137, cobalt-60, europium-152, plutonium-238, plutonium-239, strontium-90, 
tritium, uranium-234, uranium-235, and uranium-238. 

MDA A (SWMU 21-014) is a 1.25-acre inactive disposal site located adjacent to MDA "1" near the center 
ofTA-21. The site was used intermittently from 1945 to 1949 and 1969 to 1977 for disposal of 
radioactively contaminated solid waste, debris from decommissioning and decontamination (D&D) 
activities and radioactive liquids. MDA A consists of two buried tanks known as the "General's Tanks" 
(50,000 gallons each), two rectangular pits (18 feet wide by 12.5 feetlong by 12.5 feet deep), one large 
central pit {approximately 172 feet long by 134 feet wide by 22 feet deep}, and a drum storage area. 
Details regarding the tanks, pits, and drum storage area associated with MDA A is presented below. 

Tanks 
The "General's Tanks" are located at the western end of MDA A. They were placed 20 feet apart in pits 
12 feet deep, 15 feet wide and 86 feet long on 4 concrete piers. Beginning in 1945, plutonium processing 
waste solutions was stored in the tanks. Between 1975 and 1983 the liqUid phase was removed from the 
tanks and transferred to the TA-21 wastewater treatment facility. An unknown volume of sludge remains 
in the bottom of each tank. The area between the tanks and the remainder of the pit were filled with 
packed earth. A concrete slab 8 inches thick, 56 feet wide and 69 feet long was poured 1.5 feet above the 
tanks and approximately 5 feet of fill was placed above the tanks covering the slab, Two vertical shafts 
were installed to clarify rinse water generated by cleaning cement past from a transfer hose between the 
pug mill and the General's Tanks, The General's Tanks were never filled with cement and the shafts 
were never used. The vertical shafts were constructed in 1975 and filled with soil in 1977. 

There have been various estimates of the radionucllde inventory contained in the General's Tanks. Based 
on the processes used during operation olthe plutonium facility and samples obtained from 1947 
Laboratory notebooks of chemical experiments conducted on the tanks contents, chemical content of the 
sludge indicates the presence of Pu, Am, Cat NOS)2, Mg(N03}2,12, H20z, KN03, AI,Fe, Cr, Ni, Mg, and 
lanthanum for the one tank and Pu, Am, NO~, NH, +, Mg, and Ca for the other tank. Other test results 
indicate the presence of Na+, CI-, and K in both tanks. No samples have been collected or tests 
performed on the wastes using RCRA accepted analytical methods. 

Pits 
In 1945, the two rectangular pits were excavated in the eastern portion of MDA A and received lab 
equipment, building construction material, paper, rubber gloves, filters from air cleaning systems and 
radioactively contaminated chemicals. Contaminants of concern include plutonium, polonium, uranium, 
americium, curium, radiumllanthanum and actinium. The estimated quantity of waste in the pits is 4000 
cu bic yards, 

In 1969, a large pit was excavated in the center of MDA A to receive and store debris from demolition 
work conducted at TA-21 from 1969 to 1974. The pit received plutonium-contaminated building debris 
from the demolition of building 21-012. Waste from building 21-012 included items such as doors, lumber, 
pipes, building materials, roofing materials, electrical boxes, wire, metals, concrete, brick, contaminated 
soil, and large metal items such as steel columns. Radiologically contaminated waste placed into the 
central disposal pit contained plutonium-2391240, plutonium-238, uranium-235, depleted uranium, and 
other unspecified radionuclides. The pit was decommissioned in May 1978 and a soil cover (crushed tUff) 
was placed over the pit. 

Drum Storage 

A former surface drum storage area located on the east end of MDA A was used to store several 55-
gallon drums of sodium hydroxide solution and stable iodine and that reportedly is contaminated with 
plutonium and possible uranium. Corrosion of the drums resulted in releases to surface soils. The 
containers were removed in 1960 and the storage area was paved to immobilize contaminants released 
to surface soils. The drum storage area was used from the late 1940s to 1960, 
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MDA A was decommissioned in May 1978 and a crushed tuff cover was placed over the entire site. In 
1985, cover stabilization activities implemented at the site involved removal of surface contamination, and 
placement of additional cover material, followed by re-contourlng and reseeding, 

COPCs Identified at MDA A: 

Based on chemicals encountered In the investigation of the site (LANL 2006, 095046), it has been 
concluded that chemlcais of pctentlal concern (COPCs) In the soli at MDA A Include aluminum, Iodine, 
arseniC, barium, beryllium, cyanide, iodide, nitrate, perchlorate, selenium cadmium, chromium, copper, 
Iron, manganese, nickel and vanadium, acenaphlhene, acetone, anthracene, Aroclor-1254, Aroclor-1260, 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)f1uoranthene, benzo(g,h,i)perylene, benzo(k)ftuoranthene, 
benzoiC acid, bis{2-ethylexyl)phthalale, chrysene, dlchlorobenzene[1 A-J, ftuoranthene, fluorene, 
indeno(1,2,3-cd)pyrene, isopropyltoluene[4-J, methylene chloride, phenanthrene, pyrene, toluene, 
numerous dioxins and furans, amerlcium-241, cesium-137, plutonlum-238, plutonium-239, strontium-92, 
uranlum-235, and tritium, 

CHARACTERIZATION STRATEGY 
All wastes will be managed in accordance with EP-ERSS-SOP-5022, Characterization and Management 
of Environmental Restoration Project Waste, and every effort shall be made to recycle/reuse any 
appropriate waste stream, Returned samples and associated PPE may be included with a waste stream 
at the time of dispcsal if appropriate, An amendment to this strategy form shall be prepared and 
submitted for review and approval if any of the waste streams change In description or characterization 
approach, Also, unanticipated waste streams generated as a result of this activity shall be subject to 
inclusion in an amendment to this strategy upon discovery or generation of the waste. The generation of 
no path forward wastes must be approved by DOE prior to generation of the waste, 

If analyses indicate the presence of listed constituents that are not identified from historical processes, a 
due diligence may be performed to support the position that the constituents are not from a known 
process, spill or disposal event and therefore the waste will not carry the waste code. If a listed 
constituent is identified and is from a known process but the levels are below screening levels and LDRs, 
a NO-Longer-Contained-In request may be made to NMED in order to drop the listed code from the waste 
stream, A copy of either the ENV-RCRA approved due diligence or the NMED no-Ionger-contained-in 
approval must accompany all waste profiles prepered for the subject waste(s). 

Waste #1: Contact lOW - This waste stream is comprised of PPE and other solid waste generated 
during the course of investigation activities which comes into contact with contaminated media, This 
includes but is not limited too; plastic sheeting (e,g" tarps and liners), gloves, coveralls, booties, paper 
towels, plastic and glass sample bottles, and dispcsable sampling supplies (filters, tubing, plastic bags). 
It is estimated that approximately 3 CUbic yards of contact IDW will be generated during this investigation, 

AntiCipated Regulatory Status; The possible classifications of this solid waste stream and the 
anticipated regulatory status include: non-hazardous, non-radioactive waste, low-level radioactive waste, 

hazardous waste, and mixed low-level waste (MLLW), 

Characterization Approach; Contact IDW will be characterized using Acceptable Knowledge (AK) 
based on the characterization of Waste #(s) 2 and #4 (if generated), Characterization of this waste 
stream will be performed through acceptable knowledge of the waste materials, the methods of 
generation, and the analytical results from the sampling of the environmental media with which the 
materials were in contact 
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Storage and Disposal Method: This solid waste will be stored in drums or waste wrangler bags, as 
appropriate. This waste will be managed as hazardous waste pending analysis and stored in a <90 Day 
Hazardous Waste Accumulation Area until a hazardous waste determination can be made. If this waste 
is characterized other than hazardous, it will be relabeled, managed and disposed of in the appropriate 
manner for its classification. If this waste stream is characterized as hazardous or mixed low-level 
radioactive, it will be managed as such and disposed 01 at an authorized off site facility. 

Waste # 2: Borehole Cuttings (lDW) - Soil and rock cuttings from boreholes. Cuttings mayor 
may not contsin residue of drilling additives (drilling mud or foam) used to promote borehole integrity. It is 
estimated that approximately 10 to 20 cubic yards of borehole cuttings will be generated during this 
investigation depending on depth of borings. 

Anticipated Regulatory Status: The possible classifications of this solid waste stream and the 
anticipated regulatory status Include: non-hazardous, non-radioactive waste, low-level radioactive waste, 
hazardous waste, and mixed low-level waste (MLLW). 

Characterization Approach: Waste characterization will be based upon the analytical results obtained 
from the direct sampling of containerized waste. The maximum detected concentrations of radionuclides 
will be compared with background values, If maximum concentrations exceed background/fallout values, 
the waste cuttings will be deSignated as low-level radioactive waste (LLW). Total concentrations of toxicity 
characteristic leaching procedure (TCLP) constituents will be compared with 20 times the TCLP 
regulatory level. If total concentrations are less than 20 times the TCLP regulatory level, the waste 
cuttings will be designated nonhazardous by characteristic, II total concentrations exceed 20 times the 
TCLP regulatory level, the waste cuttings will be sampled and analyzed using the TCLP to determine il it 
is hazardous by characteristic, If potential EPA-listed hazardous waste constituents are detected, the 
Laboratory will conduct a review of historical records and data to determine whether the source of each 
constituent was a listed hazardous waste at its point of generation, Samples analyses are provided in the 
characterization table (Table 1) presented below. 

Storage and Disposal Method: This solid waste will be containerized in drums, waste wrangler bags, 
or roll-off containers, as appropriate, at or near the point 01 generation as appropriate and to minimize 
surface disturbance. Cuttings will be managed as hazardous waste pending analysis and stored <90 Day 
Hazardous Waste Accumulation Area until a hazardous waste determination can be made unless 
previous analyses of this waste support management in a manner other than hazardous. II this waste is 
characterized other than hazardous, it will be relabeled, managed as such and disposed of in the manner 
appropriate with its classification. If this waste stream is characterized as hazardous or mixed lOW-level 
radioactive, it will be managed as such and disposed of at an authOrized off site facility. 

Waste #3: Municipal Solid Waste (MSW) - This waste stream primarily consists of non contact 
trash including but not limited to paper, cardboard, wood, plastic, food and beverage containers, empty 
solution containers, but may also include commercial solid waste, and industrial solid waste or petroleum 
contaminated soils that are not a special waste, which are derived from project activities. It is estimated 
that approximately 3 cubic yards of MSW will be generated. 

Anticipated Regulatory Status: Non-hazardous, non-radioactive, municipal solid waste 

Characterization Approach: MSW will be characterized based on acceptable knowledge or if necessary 
direct sampling of containerized waste. 

Management and Disposal Method: MSW will be segregated from all other waste streams, It is 
anticipated that the waste will be stored in plastic trash bags or other appropriate containers and disposed 
of at the County of Los Alamos Landfill or other authorized facility. 
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Waste #4: New Mexico Special Waste (NMSW): Petroleum Contaminated Soils 
(PCS), Spilled Chemical Substance or Commercial Product, or Regulated 
Asbestos Waste (potential) - NMSW may be generated from the accidental release of ccmmercial 
products such as hydraulic fluid, motor oil, unleaded gasoline, or diesel fuel (e,g, from the rupture of 
hydraulic or fuel hoses, or spills during maintenance etc,), spills of chemicals or products used during 
project operations (e,g, drilling fluid additives), onto the ground, or regulated asbestos wastes generated 
during project activities, This may also Include absorbent padding, paper towels, spill pillows or other 
absorbent material used to contain the released material. It is estimated that <55 gallons, if any, of this 
waste stream will be generated from this project 

Anticipated Regulatory Status: New Mexico Special Waste 

Characterization Approach: NMSW will be characterized based on AK using the MSDS and/or direct 
sampling. PCS will be sampled and analyzed for total petroleum hydrocarbons (TPH), diesel range and 
gasoline range (DRO/GRO); benzene; ethyl benzene; toluene; xylene; and total lead, Suspect asbestos 
will be sampled by authorized personnel and analyzed at an approved asbestos laboratory, 

Management and Disposal MethOd: NMSW will be managed in approved containers, staged in a 
designated NMSW storage area, and disposed of at an authorized NMSW facility, If PCS have 
contaminant levels below the NMSW standards, they will be handled as an industrial waste, 

Waste #5: Decontamination fluids - This waste stream consists of liquid wastes generated from 
the decontamination of sampling and drilling equipment in the event that dry decontamination methods 
(the preferred decon-method) are unsuccessful. This waste stream will be generated only if dry 
decontamination methods are not effective, Dry decontamination wastes are contact waste, Waste #1, It 
is estimated that <55 gallons, if any, of decontamination fluids will be generated from this activity. 

Anticipated Regulatory Status: The possible classifications of this liquid waste stream and the 
anticipated regulatory status include; non-hazardous, non-radioactive waste, lOW-level radioactive waste, 
hazardOUS waste, and mixed lOW-level waste (MLLW), 

Characterization Approach: Waste characterization will be based upon the analytical results obtained 
from the direct sampling of ccnlainerized waste or AK based on the results of analyses of Waste # 2, 

Storage and Disposal Method: Decontamination fluids will be stored in 55-gallon drums or poly tanks 
as appropriate, Decontamination fluids will be managed as hazardous waste pending analysis and stored 
in either a Satellite Accumulation Area (SM) or a <90 Day Hazardous Waste Accumulation Area 
depending on waste volume until a hazardous waste determination can be made, If this waste is 
characterized other than hazardous, it will be relabeled, managed as such and disposed of in the manner 
appropriate with its classification. If this waste stream is characterized as hazardous or mixed lOW-level 
radioactive, il will be managed as such and disposed of at an authorized off sile facility, 
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TABLE 1 : CHARACTERIZATION TABLE 

. 

Waste pescription 
Waste#-1 

ContactlDW 
. • 

Volume 3cy 
Drums, waste 

bags, or roll.off~_ 
----

Regulatory classJrlcation: . 
-.. 

Radioactive X 
.. ~-- -------... -------~ .. ~--

Solid X 
X 

Mixed {hazardous and radioactive) X 
Toxic Subs lances Con~oI Act (TSCA) -
New Mexico Special Wast .•...... -
Industrial X 

1. Method . . 
'. . , . ..... ..... ... , .. 

'. 

A~pia~. '~K): 
Existing Oata/Ooctmenlation 
AK: Site Characterization -
Direct Samp~'ng of Containerized Waste -

Waste.IIZ " . 
.. 
Waste #3 

. Borehole Municipal 

cuttings SolidWas!e 

10 -20 cy 3cy 

t!~:,~S. waste Uned trash 
or roll·offs cans 

X -
)( X 
X 
X -

, - -
- -
X X 

.' .'. . . 

X X 

- -
X -

-
Waste #4 

NMSW 
(PCS) {t 

<50cy "'''' / M 
Drums" 

. 

-
X 

-
-
X 

- . 

-
X 

~, /71/07 
s '" 

"" ".": .• "·C'>"'.'\ " , •.. ,,'.> '.' . '.' ::: .... ":. ". :..,' . ," ... '.',' 
Vo!alile Organic Compounds (EPA 8260,8) - X -

lO,'ll"nic "" - X 
Organic \ GOG1-A) - X 

: Organic l(EPA815M) - X 
: PCBs (EPAB082) - - -
I TOialt~.;t.I;(EPA 6010.Fl,747i:A) 

...... ~----

- X -
Toial Cyanide [EPA 9012-A) - - -

HiQii"Explosives Constituents [EPA 833018321.A) 
, 

- - -__ m 

Asbestos - - -f-::-:-:--: ...... 
Tolal petroleum hydrocarbon ('1'H)·GRO (EPA S015-M) - - -
TPK·ORO (EPA B015-M) ! - - -

.........~~~.---+ 

X' Toxicity char_ns,c leaching pr",,;ure (TCLP) Meials (EPA I - -
1311160tO-8) 

fcc? Organi'" (EPA 1311/8260:8& 1311i<mo-C) • - - -
jTCLP Pest & Heii):(EPA 1311ISOOHJ1311!8151-A) - - -.. ~-
: Gross Atpha (alpha counllng)(EPA 9(0) 

i - X -
Gross Beta (beta counfing) (EPA 900) , - X -
Tnuum (liquid scintilialion) (EPA 900.0) - X -
Gamma spectroscopy (EPA 901.1) - X - -
Isotopic 

! X (chem. separation/alpha spec.) (HASL-300) 
Isotopic uranium - X -

! (chern. sepallltionla:pha spec.) (HASL-300) I 
Total uranium (6020 inducUvely COlipied plasma mass - - -
~'.COPY [lePMS]) 

Strontium·gO (EPA 905) - X -I-:-- ............ 
X Amer!clum-241 (chem. separaiionialpha spec.) (HASL·300) - , -1--=-........ -

Waste Pro-file Form # TBD TBD TBD 
-~. 

.... _ ... _ ...... _----
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X 
X 

---'~ 

...... -

-
X 
- : 

- _m _ 

IF NEEDED . .... 

I X 
X 

X' 
"-, - : 

-
, -

-
I -

- ! 

: 

-

-

- I 
-
-

TBD ! 



CHARACTERIZATION TABLE CONT. 

I ... ~aste Descrlption 
, W •• te#6 , 

Decon fluid 
--

I Volume <55.il"! __ .. 
i Packaging Drums or 
L. poly tanks 

-
lJ":"\lulafory classffication: 

Radioactlve mmmmm_=:L X 
Solid -
Hazardous X 
Mixed (hazardous and radioactive) X 
T o,b SubslBnces Control Act (lSCA) -
New Mexico Special Waste -.... -............ ~----

--~-

Induslrial -
,Charactenzalion Melllod " , ' .. ' 

.' 
" " ......... , .' 

' .. ' 
, ' , . 

I Acceptable knowledge (AK): - i ! Existing DatalDocumenta~ .... 
: AK: Site Charactanzaton 

X 
~ ..... 

Direct Sampling of Cootainerfzed Waste X 
Aoaly'Jc<;iTeslin( '." '. ". 'i' " ... . . : .. ' . . •..... . " •. e" " . 

.. 
... 

Volatile Organ~ Compounds (EPA 8260·8) X 
Semivolaii!e Organic Compounds (EPA 8270·C) X 
Organic Pesticides (EPA 808l·A) X 
Organic Herbicides (EPA 8l5t·A) X 

-
PCBs (EPA 8082) -I .. 

! TaIBI MalBis (EPA 60jO.B1747l·A) X 
------

TolBl Cyanide (EPA 9012·Aj X 
High Explosives Consmuents (EPA 6330/8321·A) -

...... 

• 
,'<;besfos -
Tolal petroleum hydrocarbon (TPH)-GRO (EPA 80' 5-1~) -
TPH·DRO (EPA B015·Mj -
T o,icily Characienstic leaching procedure (TCLP) Metals (EPA 1311/0010, 
B) - ! 
TCLP Organics (EPA 131111l260-B & 1~ "'Uk' ~I 
TCLP Pest & Herb. (EPA "" ... '.'io.'.".'.:"1 

! 
Gross Alpha (alpha oouo1ing) (EPA 900) X 

------................. _---- .... _----- ---
Gross Bela (be" counnng) (EPA 9(0) X 
Trilitim (liquid scin~Jajjon) (EPA 9OS.0) X 
Gamma spectroscopy (EPA 901.1) X 
Isotopic plulcnium X (il1em" Separalooalpha spec,) (HASl·3()O) 
~ ........................................ ., ••• ~.w,, __ ~·.~_.~~ 

--~-

lsotoolc uranium X (l1em .. Separa!ionla1ph. spec,) (HASl-300) .-. 
i Tolal uramum l6020 InducUvely coupled plasma mass spectroscopy 
, [ICPMSJ) 

; Strontium-90 (EPA 905) 
I ""j~ .. "-.--.--~~ 

, 

..... _-----

X 
. - .. _. __ . 

! Amencium:.241 (Uhem, Sep'fallon/alpha spec,) (HASL,300) X 
". 

i 
Waste Profile FOI111 # TBD 
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1 Note: Section 1.2 of the TCLP method 1311 states "If a total analysis of the waste demonstrates that 
individual analytes are not present In the waste, or that they are present but at such low concentrations that 
the appropriate regulatory levels could not possibly be eXCeeded, the TCLP need not be run." The 
methodology for using total waste analyses determination for the 40 TC constituente is as follows; 

Liquids - Wastes containing less than 0.5% filterable solids do not require extraction and therefore 
by filtering the waste and measuring the totel constituent levels of the filtrate and comparing those levels to 
regulatory levels is appropriate. 

Solids - Constituent concentrations from the ex1ractlon fluid of wastes that are 100% physical solids 
are divided by 20 (reflecting the 20 to 1 ratio of TCLP extraction) and then compared to the regulatory levels. 
If the theoretical levels do not equal or exceed the regUlatory levels, the TCLP need not be run. If the levels 
do equal or exceed the regulatory levels, the generator may either declare the waste hazardous or run TCLP 
analyses. 

References 
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Amendment # 1 to the 
Waste Characterization Strategy Fonn (WCSF) for MDA T, SWMU 21"()16(a)-99 and MDA A, 

SWMU 21"()14, EP20OS-0021 
dated 1/1612009 

Date: March 5, 2009 

INTBOPUCllOH - This 'amendment to WCSF MDA T, SWMU 21-016(a)-99 and MDA A, SWMU 21-014, , 
EP2()()9..{)021 is to Incorporate the NMED-apPfQved Notice of Intent (NOI) Declsion Tree for Land Application ,­
of Investigation DEirived Waste Solids from Construction of Wells and Boreholes for Waste stream #2 

BACKGROUND- The Initial characterization for Waste Stream #2 was that the maximum detected 
concentrations of radlonuclides, would be compared with background values. If maximum concentrations 
exceed backgroundlfallout values. the waste cuttings would be designated as low-/eveJ radioadtve waste and 
dispose of a1 an approv~ off-slte disposal facility. 

WAsTE DESCRIPTION (CHANGES): Cuttings may be land applied if they meet the criteria in the NMED-approved 
Notice of Intent (NOI) Decision Tree for Land Application of Investigation Derived Waste Solids from 
Construction of Wells and Boreholes-. If they cannot be land applied, they will be transported for 
treatment/disposal at an authorized facility. Based on existing data, the Laboratory expects drill cuttings that 
cannot be land applied to be deSignated as Industrial waste or LLW. 

REGUlATORY STATUS. CHARACTERIZATION. MANAGEM!NT. AND DISPOSAl 

( Waste # 2: Borehole Cuttings (lOW) - The borehole cuttings waste stream wtll consist of cuttings from 
boreholes. Cuttings mayor may not contain residue of drilling additives (drilling mud or foam) 'used to promote 
borehole integrtty. The volume of waste generated is estimated to be less than 10 to 20 ydl

. 

AntJcipsted Regulatory Status: R8dlo~ctive, Solid, Hazardous, Mixed (hazardous and radioactive), TSCA, New 
Mexico SPecial Waste, Industrial. . 

CharacterlzatJon Approach: The borehole cuttings waste stream wtll be characteriied using analytical results by 
direct sampling of the cuttings, and from MSDS's for any drilling additives: 

Storage and Disposal Method: Borehole cuttings will be collected in drums, waste wrangler bags, roll-off bins 
or other appropriate containers aHhe pt)int of generation. The cuttings will be managed as non-hazardous 
waste and stored in an authorized storage area pending analyses for land applicatlonFlf cuttings do meet the 
criteria of the NMED approved NOI decision tree for land application, it will be relabeled, managed as such and 
dlsppsed of In the manner appropriate with Its classification. 
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CHARACTERIZATION TABLE 

Wbtt ~~pIIon 
Waste IIt2 

. . ~ Drill Cuttings 

VoUme 1O-20~ 

A-d Contalnera 
Reclulatccv dlssblion: 

Raifoacttya 

MI1IcIrIaI 
Hazardous 
P4Ked and radIoadiveJ 
T axle SUbslancea ConfmI AD. (TSCAI 
New Maltloo SIl8daI W88Ie 
InduItJ1aI 
lIquid 

CtlBlBCErizabi Method 
AalaptabIe knowtedge (AI<): 
ExIsting Data/OoaInentai 
AK: SI1e CharaclBrlzBlloo 

OInIct ~lPg of ConIainarized WutB 

AnaIytJca I T esIIng 

Volatile 0!ganIc ~ (EPA 826O-B) 

~ OIgIwlic ~ds (EPA 827O-C) 

Organic f>e&tidea (EPA 8081-A) 

DIgfric HerbIckfea (EPA 8151-/1) 

PC&! (EPA 8082) 

Tolel MetaIII (EPA 6010-817471-/1) 

TaIBI Cymide (EPA 9012-A) 

HIgh Exploalvu Conahlents (EPA 8330)8321""') 

AsIIe8b 

ToIII petroleum hydrocaTbon (Tf'H}-GRO (EPA 8015~ 

TF'tHIRO (EPA 801 S-M) 

T CIldcly c:haI'adIrtslie ~ proa!dUTa (TctP) Metals (EPA 1311J1lO1O-B) 

T CI.P Organics (EPA 1311.182SO-8 & 1311J8276.C) 

TctP Peat. & Herb. (EPA t311J8081-M31118151-A) , 

Gross Alpha (alpha~) (EPA 9(0) 

GrOIII Bela (beIa~! (EPA 900) 

T!1in (lqUkl scIndIJation) (EPA 906.0) 

GerrITJB ~ (EPA &01.1) 

IsotJpIc pk.tmlum 
(ctlem. ~ spac.) (HASl-3OO) 
IsotlpIc UI1fIUn 
(clMlm..lIIpanrtIonI~ spec.)~-300) 

To48Il.f'8llhnl (6020 R::Iuc8YeIy 00I/pIBd plasma mBB9 ~ (ICPMS» 
Stronfarrn.90 ~A 905) 

AmMfdum-241 (cham. sepIII3IIonIaIp BJI8C.) (HASI..-300) 

PetdIIofaiM 

Nhils 

WPF 
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Bruce Wedgeworth 

Date 

Los Alamos National Laboratory 
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