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Data Review 
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F-1.0 INTRODUCTION 

Data discussed in this appendix are the analytical results from samples collected between Pits 2 and 3 in 
2007 and during the Phase II investigation of Material Disposal Area (MDA) C) in 2008–2009. The data 
are used to identify additional chemicals of potential concern (COPCs) not identified previously (LANL 
2006, 094688) and to assess the nature and extent of contamination at the site. The data for the COPCs 
identified in this appendix are also evaluated in the human health and ecological risk screening 
assessments presented in Appendix G. 

The data set evaluated in this appendix includes analytical results from the samples collected between 
Pits 2 and 3 and the Phase II investigation in 2008–2009. Only decision-level data that are accompanied 
by full chain-of-custody and quality documentation are included. The data set is provided in Appendix E 
on DVD. Analytical data packages and sample collection logs are also provided in Appendix E. Analytical 
methods used and data-quality assessments, including assignment of data qualifiers, are discussed in 
Appendix D. All data qualifiers used are defined in Appendix A. 

F-1.1 Identification of COPCs 

To identify inorganic or radionuclide COPCs for a site, inorganic chemical and radionuclide data are 
compared with media-specific background data (LANL 1998, 059730). For inorganic chemicals, the site 
data are compared with the background value (BV) for the appropriate medium; an inorganic chemical is 
identified as a COPC if at least one result or the analytical detection limit exceeds the BV. If additional 
comparisons with the background data set demonstrate that inorganic chemical concentrations are within 
the range of background concentrations, then the chemical is eliminated as a COPC. A fallout value (FV) 
for fallout radionuclides applies only to surface soil samples, generally from depths of 0 to 0.5 ft; the 
fallout radionuclides are americium-241, cesium-137, plutonium-238, plutonium-239, strontium-90, and 
tritium. Fallout radionuclides detected in soil samples collected below 6 in. or detected in tuff are COPCs. 
Naturally occurring radionuclides detected at activities above their respective BVs are identified as 
COPCs regardless of depth. In some cases, background data and/or a BV or FV are not available; in 
these cases, the inorganic chemicals and radionuclides are evaluated according to detection status. 
Background comparisons do not apply to organic chemicals, which are evaluated according to their 
detection status. Any organic chemical detected in site samples is designated as a COPC. 

When data are rejected because of data quality issues, the rejected data are not included in the data 
review and the evaluations of nature and extent. Appendix D provides details of the data quality 
assessments. 

F-1.2 COPCs Previously Identified at MDA C 

The COPCs for MDA C have been identified previously (LANL 2006, 094688). Data were evaluated by 
sample media to facilitate the comparison with media-specific background data or detect status. 
Chemicals were COPCs for the entire site if they were identified as a COPC for any medium. 

Inorganic COPCs previously identified at MDA C are aluminum, antimony, arsenic, barium, beryllium, 
cadmium, chromium, cobalt, copper, cyanide, iron, lead, manganese, mercury, nickel, nitrate, perchlorate, 
selenium, silver, vanadium, and zinc. 

Organic COPCs previously identified at MDA C are acenaphthene; acenaphthylene; acetone; anthracene; 
Aroclor-1242; Aroclor-1254; Aroclor-1260; benzene; benzo(a)pyrene; benzo(b)fluoranthene; 
benzo(k)fluoranthene; benzoic acid; bis(2-ethylhexyl)phthalate; 1,3-butadiene; 1-butanol; 2-butanone; 
carbon disulfide; carbon tetrachloride; chlorodibromomethane; chlorodifluoromethane; chloroform; 
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chloromethane; 2-chloronaphthalene; chrysene; cyclohexane; 1,2-dichloro-1,1,2,2-tetrafluoroethane; 
1,2-dichlorobenzene; dichlorodifluoromethane; 1,1-dichloroethane; 1,2-dichloroethane; 
1,1-dichloroethene; cis-1,2-dichloroethene; 1,2-dichloropropane; di-n-butylphthalate; di-n-octylphthalate; 
1,4-dioxane; ethanol; ethylbenzene; 4-ethyltoluene; fluoranthene; fluorene; 
1,2,3,4,6,7,8-heptachlorodibenzodioxin; total heptachlorodibenzodioxins; 
1,2,3,4,6,7,8-heptachlorodibenzofuran; total heptachlorodibenzofurans; total hexachlorodibenzodioxins; 
1,2,3,4,7,8-hexachlorodibenzofuran; 2,3,4,6,7,8-hexachlorodibenzofuran; total hexachlorodibenzofurans; 
hexane; 2-hexanone; indeno(1,2,3-cd)pyrene; methanol; 4-methyl-2-pentanone; 2-methylphenol; 
methylene chloride; 2-methylnaphthalene; n-heptane; 2-nitrotoluene; 3-nitrotoluene; 4-nitrotoluene; 
1,2,3,4,6,7,8,9-octachlorodibenzodioxin; 1,2,3,4,6,7,8,9-octachlorodibenzofuran; 
total pentachlorodibenzodioxins; 1,2,3,7,8-pentachlorodibenzofuran; 2,3,4,7,8-pentachlorodibenzofuran; 
total pentachlorodibenzofurans; phenanthrene; propylene; pyrene; RDX (hexahydro-1,3,5-trinitro-1,3,5-
triazine); styrene; 2,3,7,8-tetrachlorodibenzofuran; total tetrachlorodibenzofurans; tetrachloroethene; 
toluene; 1,1,2-trichloro-1,2,2-trifluoroethane; 1,1,1-trichloroethane; 1,1,2-trichloroethane; trichloroethene; 
trichlorofluoromethane; 1,2,4-trimethylbenzene; 1,3,5-trimethylbenzene; total xylene; 1,2-xylene; and 
1,3-xylene+1,4-xylene. 

Radionuclide COPCs previously identified at MDA C are americium-241, cesium-134, cesium-137, 
cobalt-60, europium-152, plutonium-238, plutonium-239, ruthenium-106, sodium-22, strontium-90, 
thorium-232, tritium, uranium-234, uranium-235, and uranium-238. 

F-1.3 Review of Data from Boreholes Drilled in 2007 between Pits 2 and 3 

As directed by NMED (2007, 095437), four boreholes (locations 50-27437, 50-27444, 50-27445, and 
50-27446) were drilled between Pits 2 and 3 to total depths (TDs) of 82.5, 335.5, 82.5, and 82.5 ft below 
ground surface (bgs), respectively, in February 2007. Samples collected included fill, tuff, and pore gas. 
Table F-1.3-1 presents the samples collected and the analyses requested for each sample. 

Three fill samples and 22 tuff samples, plus 4 field duplicates, were collected and submitted to off-site 
contract laboratories for analysis of target analyte list (TAL) metals, cyanide (total), nitrate, perchlorate, 
dioxins and furans, explosive compounds, polychlorinated biphenyls (PCBs), semivolatile organic 
compounds (SVOCs), volatile organic compounds (VOCs), americium-241, gamma-emitting 
radionuclides, isotopic plutonium, isotopic uranium, and strontium-90 (Table F-1.3-1). 

Twenty-five pore-gas samples, plus six field duplicates, were collected and submitted to off-site contract 
laboratories for analysis of VOCs and tritium (Table F-1.3-1). 

F-1.3.1 Inorganic Chemicals in Fill and Tuff between Pits 2 and 3 

Cyanide (total), iron, mercury, nickel, nitrate, perchlorate, selenium, and vanadium were detected above 
BVs, had detection limits (DLs) above BVs, or were detected and have no BV in samples from one or 
more media in these four boreholes. Table F-1.3-2 lists the concentrations of these inorganic chemicals 
by sample. The sampling locations and detected concentrations above BVs are shown on Plate 1. 

 Cyanide (total) and mercury were not detected but had DLs above BVs. They were previously 
identified as COPCs at MDA C. 

 Iron, nickel, and vanadium were detected slightly above BVs in one TD sample. Iron and 
vanadium were detected above the maximum background concentrations. Nickel was detected 
(2.2 mg/kg) at less than the maximum background concentration (2.8 mg/kg). Iron, nickel, and 
vanadium were previously identified as COPCs at MDA C. 
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 Nitrate and perchlorate were detected and have no BVs. They were previously identified as 
COPCs at MDA C. 

 Selenium was detected slightly above BV in two boreholes. Selenium was previously identified as 
a COPC at MDA C. 

Analytical results also show that the vertical extent of inorganic chemicals in tuff is defined by decreasing 
concentrations with depth in all four boreholes, except for nickel and vanadium, which were detected with 
their highest concentrations in the deepest sample at location 50-27444. The concentrations of nickel and 
vanadium (2.2 and 5.8 mg/kg, respectively) in the deepest sample were slightly the BVs (2 and 
4.59 mg/kg, respectively). 

F-1.3.2 Organic Chemicals in Fill and Tuff between Pits 2 and 3 

The following organic chemicals were detected in one or more of the four boreholes: acetone; 
bis(2-ethylhexyl)phthalate; carbon tetrachloride; chloroform; 4-isopropyltoluene; methylene chloride; 
1,2,3,4,6,7,8,9-octachlorodibenzodioxin; tetrachloroethene; toluene; and trichloroethene (TCE). All were 
previously identified as COPCs at MDA C. 

Analytical results show that the vertical extent of organic chemicals in tuff is defined by decreasing 
concentrations with depth in all four boreholes, except for TCE at location 50-27444, which was not 
detected at shallower depths but was detected in the deepest sample at 0.0009 mg/kg. This concentration 
is less than the estimated quantitation limit (EQL). Table F-1.3-3 lists the concentrations of these organic 
chemicals by sample. The sampling locations and detected concentrations are shown in Plate 2. 

F-1.3.3 Radionuclides in Fill and Tuff between Pits 2 and 3 

Americium-241, cesium-137, plutonium-238, and plutonium-239/240 were detected at depths where 
fallout values do not apply. The vertical extent of all detected radionuclides in tuff is defined by decreasing 
concentrations with depth in all four boreholes. Table F-1.3-4 lists the concentrations of these 
radionuclides by sample. The sampling locations and detected concentrations are shown in Plate 3. 

F-1.3.4 VOCs in Pore-Gas between Pits 2 and 3 

The following VOCs were detected in one or more of the four boreholes: acetone; benzene; 
1,3-butadiene; 2-butanone; carbon tetrachloride; chloroform; dichlorodifluoromethane; 1,2-dichloroethane; 
cis-1,2-dichloroethene; 1,2-dichloropropane; ethanol; ethylbenzene; 4-ethyltoluene; hexane; methylene 
chloride; n-heptane; propylene; tetrachloroethene; toluene; 1,1,2-trichloro-1,2,2-trifluoroethane; 
1,1,2-trichloroethane; trichloroethene; 1,2,4-trimethylbenzene; 1,3,5-trimethylbenzene; xylene (total); 
1,2-xylene; and 1,3-xylene+1,4-xylene. All were previously identified as COPCs at MDA C. Table F-1.3-5 
lists the concentrations of VOCs by sample. The sampling locations and detected concentrations are 
shown in Plate 2. 

Analytical results show that the vertical extent of VOCs in pore-gas is defined for benzene; 1,3-butadiene; 
2-butanone; hexane; n-heptane; propylene; and total xylene (Table F-1.3-5). The vertical extent of the 
remaining VOCs have not been defined because their concentrations were relatively unchanged with 
depth or increased with depth in one or more boreholes (Table F-1.3-5). Pore-gas samples from other 
boreholes at MDA C provide additional data to evaluate trends in VOC concentrations with depth 
(sections F-2.5 and F-3.4). 
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F-1.3.5 Tritium in Pore-Gas between Pits 2 and 3 

Tritium was detected in all pore-gas samples collected, with the highest concentration (92,300 pCi/L) at 
20 ft bgs at location 50-27444 (Table F-1.3-6). Tritium was previously identified as a COPC at MDA C. 
The vertical extent of tritium in pore gas is defined by decreasing concentrations with depth at locations 
50-27437 and 50-27444. The vertical extent of tritium in pore gas has not been defined at locations 
50-27445 and 50-27446: concentrations were relatively unchanged with depth at location 50-27445, and 
concentrations increased with depth at location 50-27446. However, the concentrations of the TD 
samples in these two boreholes are higher than the concentration of the deepest sample of the four 
boreholes (720 pCi/L at 335 ft bgs at location 50-27444). Table F-1.3-6 lists the concentrations of tritium 
by sample. The sampling locations and detected concentrations are shown on Plate 3. Pore-gas samples 
from other boreholes at MDA C provide additional data to evaluate trends in tritium concentrations with 
depth (sections F-2.8 and F-3.6). 

F-2.0 PHASE II INVESTIGATION DATA 

The Phase II investigation included collecting surface and near surface samples to define the nature and 
extent of metals at the surface of MDA C and collecting subsurface tuff and pore-gas samples to define 
the lateral and vertical extent of contamination of hazardous constituents and/or radionuclides to the 
environment. 

Surface and near-surface samples collected in 2008 were analyzed for TAL metals (Table F-2.0-1). 
Table F-2.0-2 lists the tuff and pore-gas samples collected and the analyses requested for each sample. 
Tuff samples were analyzed for TAL metals, cyanide (total), nitrate, perchlorate, PCBs, SVOCs, 
americium-241, gamma-emitting radionuclides, isotopic plutonium, isotopic uranium, and strontium-90. 
Pore-gas samples were analyzed for VOCs and tritium. 

F-2.1 Inorganic Chemicals in Surface and Near-Surface Samples 

In 2008, a total of 59 samples (45 fill, 13 soil, and 1 tuff), plus 6 field duplicates, were collected at 30 
locations from the surface (0–0.5 ft bgs) and a second depth, generally 1 ft deeper (1–1.5 ft bgs) at each 
location, except at 1 location where only a surface sample was collected. Samples were analyzed for TAL 
metals (Table F-2.0-1). 

Cadmium, chromium, cobalt, manganese, selenium, and zinc were detected above BVs or had DLs 
above BVs. Table F-2.1-1 lists the inorganic chemicals detected above BVs or with DLs above BVs. The 
sampling locations and detected concentrations above BVs for inorganic chemicals are shown on Plate 4. 

 Cadmium was detected above its BV but below the maximum background concentration at 
location 50-603079. Cadmium had DLs above its BV in 21 other samples at 16 locations. All the 
DLs were above the BV but below the maximum background concentration. Cadmium was 
previously identified as a COPC at MDA C. 

 Chromium was detected above its BV and above the maximum background concentration in one 
sample (the deeper sample at location 50-603070). Chromium was previously identified as a 
COPC at MDA C. 

 Cobalt was detected above its BV and above the maximum background concentration in one 
sample (the deeper sample at location 50-603080). Cobalt was previously identified as a COPC 
at MDA C. 
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 Manganese was detected above its BV but below the maximum background concentration in one 
sample (the deeper sample at location 50-603080). Manganese was previously identified as a 
COPC at MDA C. 

 Selenium was detected above its BV and above the maximum background concentration in 
15 samples at 11 locations, and had DLs above its BV in 5 samples at 5 locations. Selenium was 
previously identified as a COPC at MDA C. 

 Zinc was detected above its BV and above the maximum background concentration in one 
sample (surface sample at location 50-603071), and above the BV but below the maximum 
background concentration in one sample (surface sample at location 50-603083). Zinc was 
previously identified as a COPC at MDA C. 

F-2.2 Inorganic Chemicals in Subsurface Tuff 

In 2008–2009, a total of 104 tuff samples, plus 11 field duplicates, were collected from Phase II boreholes 
and analyzed for inorganic chemicals. The samples collected and analyses requested for each are listed 
in Table F-2.0-2. 

Table F-2.2-1 lists the inorganic chemicals detected above BVs, with DLs above BVs, and detected but 
have no BVs. The sampling locations and detected concentrations above BV are shown in Plate 5. 
Table F-2.2-2 presents a summary of the inorganic chemical results. All the inorganic chemicals above 
BVs in Phase II samples were previously identified as COPCs (LANL 2006, 094688), except for calcium, 
magnesium, potassium, and sodium. 

 Calcium, magnesium, potassium, and sodium were detected at location 50-603470 in the deepest 
sample collected at MDA C (650 ft bgs) in the Tschicoma Formation where no BVs are available. 
No background data are available for this unit. Concentrations of these inorganic chemicals in the 
Tschicoma Formation are not indicative of contaminant releases, and it is likely that the 
concentrations in the Tschicoma Formation are naturally occurring levels. Calcium and 
magnesium were also detected above BVs at other locations, but most concentrations are less 
than twice the BV or only slightly above twice the BV. Calcium, magnesium, potassium, and 
sodium are not identified as COPCs because they are infrequently detected above BVs, detected 
slightly above background, and are essential nutrients (EPA 1989, 008021). 

F-2.3 Summary of Inorganic Chemicals 

The inorganic COPCs identified at MDA C are aluminum, antimony, arsenic, barium, beryllium, cadmium, 
chromium, cobalt, copper, cyanide, iron, lead, manganese, mercury, nickel, nitrate, perchlorate, selenium, 
silver, vanadium, and zinc. No additional COPCs were identified in Phase II tuff samples. 

F-2.4 Organic Chemicals in Subsurface Tuff 

In 2008–2009, a total of 104 tuff samples, plus 11 field duplicates, were collected and analyzed for PCBs 
and SVOCs (Table F-2.0-2). 

Table F-2.4-1 presents the concentrations of organic chemicals detected in tuff samples collected in 
Phase II boreholes. The sampling locations and detected concentrations are shown on Plate 6. 
Table F-2.4-2 presents a summary of the organic chemical results. The following organic chemicals were 
detected and are identified as COPCs (in addition to the COPCs previously identified):  

 Aroclor-1248; benzo(g,h,i)perylene; dibenz(a,h)anthracene; and naphthalene 
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F-2.5 VOCs in Subsurface Vapor 

In 2008–2009, a total of 91 pore-gas samples, plus 8 field duplicates, were collected and analyzed for 
VOCs (Table F-2.0-2). 

Table F-2.5-1 presents the concentrations of VOCs detected in pore-gas samples collected in Phase II 
boreholes. The sampling locations and detected concentrations are shown on Plate 6. Table F-2.5-2 
presents a summary of the VOC results. The following VOCs were detected and are identified as COPCs 
(in addition to the COPCs previously identified): 

 chlorobenzene and tetrahydrofuran 

F-2.6 Summary of Organic Chemicals 

The following organic COPCs are identified at MDA C in addition to the COPCs identified previously: 

 Aroclor-1248; benzo(g,h,i)perylene; chlorobenzene; dibenz(a,h)anthracene; naphthalene; and 
tetrahydrofuran 

F-2.7 Radionuclides in Subsurface Tuff 

In 2008–2009, a total of 104 tuff samples, plus 11 field duplicates, were collected and analyzed for 
radionuclides. The samples collected, and the radionuclide analyses requested for each, are listed in 
Table F-2.0-2. 

Table F-2.7-1 presents the radionuclides detected or detected above BVs/FVs in tuff samples collected in 
Phase II boreholes. The sampling locations and detected concentrations are shown on Plate 7. 
Table F-2.7-2 presents a summary of the radionuclides results. No radionuclide COPCs are identified 
other than the COPCs previously identified. 

F-2.8 Tritium in Subsurface Vapor 

In 2008–2009, a total of 91 pore-gas samples, plus 8 field duplicates, were collected and analyzed for 
tritium (Table F-2.0-2). 

Table F-2.8-1 presents the concentrations of detected tritium in pore-gas samples collected in Phase II 
boreholes. The sampling locations and detected concentrations are shown on Plate 7. Tritium was 
detected in each of the 14 Phase II boreholes/boreholes and is identified as a COPC at MDA C. 

F-2.9 Summary of Radionuclides 

The radionuclide COPCs identified at MDA C are americium-241, cesium-134, cesium-137, cobalt-60, 
europium-152, plutonium-238, plutonium-239, ruthenium-106, sodium-22, strontium-90, thorium-232, 
tritium, uranium-234, uranium-235, and uranium-238. No additional radionuclide COPCs were identified in 
Phase II samples. 

F-3.0 NATURE AND EXTENT OF CONTAMINATION 

During the Phase II investigation, no new inorganic or radionuclide COPCs were identified. Six additional 
organic chemicals [Aroclor-1248; benzo(g,h,i)perylene; chlorobenzene; dibenz(a,h)anthracene; 
naphthalene; and tetrahydrofuran] were identified as COPCs at MDA C in Phase II. The COPCs identified 
at MDA C include a total of 21 inorganic COPCs, 92 organic COPCs (including 16 dioxins and furans), 
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and 15 radionuclides COPCs. Dioxins and furans are not evaluated for extent because they were 
detected only at very low concentrations that are not indicative of a contaminant release. 

The specific objectives for the Phase II investigation are (1) to define the nature and extent of inorganic 
chemicals (TAL metals) at the surface at MDA C and (2) to characterize subsurface pore-gas 
concentrations of VOCs and tritium (LANL 2007, 098425). The extent of inorganic chemicals in surface 
samples, VOCs and tritium in subsurface pore-gas, as well as the extent of inorganic chemicals, organic 
chemicals, and radionuclides in tuff, is discussed below. 

F-3.1 Inorganic Chemicals in Surface and Near-Surface Samples 

Cadmium, chromium, cobalt, manganese, selenium, and zinc were detected above BVs in surface 
samples. 

 Cadmium and manganese were detected above BVs in only one sample each and at less than 
the maximum background concentrations (Table 2.1-1 and Plate 4). The lateral and vertical 
extent are defined for cadmium and manganese. 

 Chromium was detected above its BV in only one sample at 18.2 mg/kg, less than twice the 
maximum background concentration (13 mg/kg) (Table 2.1-1 and Plate 4). The lateral and vertical 
extent are defined for chromium at surface at MDA C. 

 Cobalt was detected in only one sample at 10.7 mg/kg, slightly above the BV (8.64 mg/kg) 
(Table 2.1-1 and Plate 4). Therefore, the lateral and vertical extent are defined for cobalt at 
surface at MDA C. 

 Selenium was detected above its BV at 11 locations: 5 locations are near the eastern boundary of 
MDA C (locations 50-603075, 50-603074, 50-603078, 50-603093, and 50-603094), and 
6 locations are in the central and western portions of the site within the MDA C boundary 
(locations 50-603079, 50-603080, 50-603081, 50-603082, 50-603083, and 50-603092) 
(Table 2.1-1 and Plate 4). Concentrations increase with depth at locations 50-603075, 
50-603080, 50-603081, 50-603082, and 50-603083; concentrations decrease with depth at 
locations 50-603074, 50-603078, 50-603079, 50-603092, 50-603093, and 50-603094. The 
majority of the concentrations are at or slightly above the soil BV and the maximum background 
concentration of 1.7 mg/kg. Therefore, the lateral and vertical extent of selenium are defined at 
the surface at MDA C. 

 Zinc was detected above BV in only two samples at concentrations less than twice the BV 
(Table 2.1-1 and Plate 4). Therefore, the lateral and vertical extent are defined for zinc at surface 
at MDA C. 

In summary, the lateral and vertical extent of inorganic chemicals are defined for surface samples at 
MDA C. 

F-3.2 Inorganic Chemicals in Subsurface Tuff 

The vertical extent of inorganic chemicals in each Phase II borehole or grouped boreholes is discussed 
below. Inorganic chemical results are presented in Table F-2.2-1 and are shown on Plate 5.  

At locations 50-24769/50-603470, concentrations of aluminum, beryllium, lead, nitrate, perchlorate, 
selenium, and zinc decrease with depth (Table F-2.2-1 and Plate 5; LANL 2006, 094688, Table 6.3-1). 
The TD of borehole 50-603470 is 650 ft, that is, it is the deepest borehole at MDA C. The deepest tuff 
sample was collected at 650-653 ft bgs in media TT (Tschicoma Formation) where no BV is available. 
Concentrations of arsenic, barium, cadmium, chromium, cobalt, copper, iron, manganese, nickel, silver, 



MDA C Phase II Investigation Report 

May 2009 F-8 EP2009-0215 

and vanadium all decrease with depth until the deepest sample, where the highest concentrations of 
these chemicals are detected (Table F-2.2-1 and Plate 5). Although background data are not available for 
of this tuff medium, the overall decreasing concentration with depth to this tuff layer does not indicate 
contaminant releases. It is likely that the concentrations in the Tschicoma are naturally occurring. 
Therefore, the vertical extent of inorganic chemicals is defined at locations 50-24769/50-603470. 

At locations 50-24771/50-603471, concentrations of barium, iron, lead, manganese, selenium, and 
vanadium decreased with depth (Table F-2.2-1 and Plate 5). Concentrations of chromium were relatively 
unchanged with depth and were less than or slightly above twice the BV (Table F-2.2-1 and Plate 5). 
Chromium was not detected above its BV in shallower samples collected previously (LANL 2006, 094688, 
Table 6.3-1). Nitrate was detected at low concentrations (less than 1 mg/kg), within the naturally occurring 
levels. The vertical extent of inorganic chemicals is defined at locations 50-24771/50-603471. 

At locations 50-24783/50-603472, concentrations of arsenic, manganese, nickel, nitrate, perchlorate, and 
selenium decrease with depth (Table F-2.2-1 and Plate 5). Concentrations of barium remained essentially 
the same with depth and were less than twice the BV (Table F-2.2-1 and Plate 5). Concentrations of 
chromium, copper, iron, and vanadium increased with depth (Table F-2.2-1 and Plate 5). However, 
concentrations of copper, iron, and vanadium were less than twice the BVs. Copper and iron were 
detected above BVs only once, and vanadium was detected above BVs only twice. Barium, cadmium, 
chromium, copper, iron, and vanadium were not detected or detected above BVs in shallower samples 
collected previously (LANL 2006, 094688, Table 6.3-1). Chromium was only detected above its BV in 
units Qct and Qbo, beginning at a depth of 350 ft bgs. The distribution of inorganic chemicals is not 
indicative of a release, and therefore the vertical extent of inorganic chemicals is defined at locations 
50-24783/50-603472. 

At location 50-24784, concentrations of arsenic, nitrate, and vanadium decrease with depth (Table F-2.2-1 
and Plate 5). Concentrations of barium, chromium, and nickel also decreased with depth because they 
were detected at concentrations of 258, 23.4, and 20.3 mg/kg, respectively, at 48.7–50 ft bgs (LANL 2006, 
094688, Table 6.3-1). The vertical extent of inorganic chemicals is defined at location 50-24784. 

At location 50-24813, concentrations of arsenic, barium, iron, nickel, nitrate, perchlorate, selenium, and 
vanadium decrease with depth (Table F-2.2-1 and Plate 5). Concentrations of chromium remained 
essentially the same and were approximately twice the BV or less (Table F-2.2-1 and Plate 5). The 
vertical extent of inorganic chemicals is defined at location 50-24813. 

At location 50-24817, concentrations of aluminum, arsenic, barium, chromium, copper, iron, manganese, 
nickel, nitrate, and vanadium decreased with depth (Table F-2.2-1 and Plate 5). Selenium was detected 
only once above BV at a concentration of 0.683 mg/kg in the deepest sample from 450–452.5 ft bgs 
(Table F-2.2-1 and Plate 5). This concentration is slightly above twice the BV. The shallowest sample 
from borehole 50-24817 was at 300 ft in Qbt 1g, and there are no results from samples from upper units 
to determine whether the deeper detections are indicative of a release. 

At location 50-24820, concentrations of aluminum, barium, chromium, copper, iron, lead, manganese, 
nickel, selenium, and vanadium decreased with depth (Table F-2.2-1 and Plate 5). Therefore, the vertical 
extent of inorganic chemicals is defined at location 50-24820. 

At locations 50-24821/50-603468, concentrations of arsenic, lead, nickel, selenium, vanadium, and zinc 
decrease with depth (Table F-2.2-1 and Plate 5). Concentrations of chromium and iron also decreased 
with depth as indicated by concentrations in shallower samples (LANL 2006, 094688, Table 6.3-1). 
Barium was detected only once at 29.5 mg/kg in the deepest sample from 450–451.5 ft bgs, slightly 
above the BV of 25.7 mg/kg (Table F-2.2-1 and Plate 5). The vertical extent of inorganic chemicals is 
defined at locations 50-24821/50-603468. 
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At location 50-24822, concentrations of arsenic and chromium increased with depth, with the highest 
concentrations in the deepest sample from 450–452.5 ft bgs (Table F-2.2-1 and Plate 5). However, the 
TD sample concentrations for arsenic and chromium are less than or approximately 3 times the BVs; the 
distribution of concentrations is not indicative of a release. Concentrations of iron remained essentially the 
same with depth and are less than twice the BV (Table F-2.2-1 and Plate 5). Nickel was detected slightly 
above its BV (2 mg/kg), at a concentration of 2.05 mg/kg in the deepest sample from 450–452.5 ft bgs 
(Table F-2.2-1 and Plate 5). Concentrations of nitrate decreased with depth. Therefore, the vertical extent 
of inorganic chemicals is defined at location 50-24822. 

At location 50-603060, concentrations of barium, chromium, iron, manganese, perchlorate, selenium, and 
vanadium decreased with depth (Table F-2.2-1 and Plate 5). Therefore, the vertical extent of inorganic 
chemicals is defined at location 50-603060. 

At location 50-603061, concentrations of arsenic, barium, beryllium, chromium, iron, nickel, nitrate, 
perchlorate, selenium, vanadium, and zinc decreased with depth (Table F-2.2-1 and Plate 5). Therefore, 
the vertical extent of inorganic chemicals is defined at location 50-603061. 

At location 50-603062, concentrations of arsenic, beryllium, chromium, nickel, and selenium decrease 
with depth (Table F-2.2-1 and Plate 5). Concentrations of antimony, barium, manganese, and vanadium 
increased with depth (Table F-2.2-1 and Plate 5); however, they were detected above BVs only in deep 
samples from units Qct and Qbo, and their concentrations were all less than twice the BVs. The 
distributions of these inorganic chemicals are not indicative of a release. Cadmium was not detected 
above its BV (Table F-2.2-1). Concentrations of iron remained essentially the same with depth and are 
less than twice the BV (Table F-2.2-1 and Plate 5). Therefore, the vertical extent of inorganic chemicals is 
defined at location 50-603062. 

At location 50-603063, concentrations of chromium, iron, manganese, nickel, nitrate, perchlorate, and 
selenium decrease with depth (Table F-2.2-1 and Plate 5; nickel was detected at 2.37 mg/kg from 8–10 ft 
bgs, less than Qbt 3 BV but higher than the TD sample concentration of 2.16 mg/kg). Therefore, the 
vertical extent of inorganic chemicals is defined at location 50-603063. 

At location 50-603064, concentrations of aluminum, arsenic, chromium, copper, iron, manganese, nickel, 
selenium, and vanadium decrease with depth (Table F-2.2-1 and Plate 5). Concentrations of barium 
remain essentially the same with depth and are less than twice the BV (Table F-2.2-1 and Plate 5). 
Therefore, the vertical extent of inorganic chemicals is defined at location 50-603064. 

In summary, vertical extent of inorganic chemicals is defined in all Phase II boreholes. The concentrations 
of TAL metals are mostly less than twice the BVs in boreholes at or outside the MDA C boundary 
(Table F-2.2-1 and Plate 5). Cyanide (total) was not detected above BVs. Nitrate was detected within the 
range of naturally occurring concentrations. Perchlorate was detected below or near the EQLs. 

F-3.3 Organic Chemicals in Subsurface Tuff 

Tuff samples from Phase II boreholes were analyzed for PCBs and SVOCs. The analytical results for 
organic chemicals are presented in Table F-2.4-1 and are shown on Plate 6.  

F-3.3.1 PCBs 

At locations 50-24769/50-603470, concentrations of PCBs decreased with depth (Table F-2.4-1 and 
Plate 6). Therefore, the vertical extent of PCBs is defined at locations 50-24769/50-603470. 



MDA C Phase II Investigation Report 

May 2009 F-10 EP2009-0215 

At locations 50-24771/50-603471, 50-24783/50-603472, 50-24784, 50-24813, 50-24817/50-603383, 
50-24820, 50-24821, and 50-603062, no PCBs were detected in samples collected during Phase II 
investigation. Therefore, the vertical extent of PCBs is defined in these boreholes. 

At location 50-24822, no PCBs were detected in the deepest sample from 450–452.5 ft bgs 
(Table F-2.4-1 and Plate 6). Therefore, the vertical extent of PCBs is defined at location 50-24822. 

At location 50-603060, no PCBs were detected in the deepest sample from 450–451.5 ft bgs 
(Table F-2.4-1 and Plate 6). Therefore, the vertical extent of PCBs is defined at location 50-603060. 

At location 50-603061, concentrations of Aroclor-1242 decreased with depth (Table F-2.4-1 and Plate 6). 
Therefore, the vertical extent of PCBs is defined at location 50-603061. 

At location 50-603063, concentrations of Aroclor-1260 decreased with depth (Table F-2.4-1 and Plate 6). 
Therefore, the vertical extent of PCBs is defined at location 50-603063. 

At location 50-603064, concentrations of several PCBs all decreased with depth (Table F-2.4-1 and 
Plate 6). Therefore, the vertical extent of PCBs is defined at location 50-603064. 

In summary, the vertical extent of PCBs is defined in all Phase II boreholes at MDA C. PCBs either were 
not detected or were detected at low concentrations near the EQLs in all Phase II boreholes. Therefore, 
both the lateral and vertical extent of PCBs in subsurface tuff are defined at MDA C. 

F-3.3.2 SVOCs 

At locations 50-24769/50-603470, eight SVOCs were detected at concentrations less than the EQLs, and 
none of them were detected in the deepest sample (Table F-2.4-1 and Plate 6). Therefore, the vertical 
extent of SVOCs is defined at locations 50-24769/50-603470. 

At locations 50-24771/50-603471, 50-24783/50-603472, 50-24784, 50-24813, 50-24817/50-603383, 
50-24822, and 50-603060, no SVOCs were detected in samples collected during Phase II investigation. 
Therefore, the vertical extent of SVOCs is defined in these boreholes. 

At location 50-24820, no SVOCs were detected in samples deeper than 303 ft bgs (Table F-2.4-1 and 
Plate 6). Therefore, the vertical extent of SVOCs is defined at location 50-24820. 

At locations 50-24821/50-603468, only bis(2-ethylhexyl)phthalate was detected in the deepest sample 
from 450–451.5 ft bgs during the Phase II investigation (Table F-2.4-1 and Plate 6). The concentration is 
less than the EQL. Therefore, the vertical extent of SVOCs is defined at locations 50-24821/50-603468. 

At location 50-603061, bis(2-ethylhexyl)phthalate was detected at concentrations less than the EQLs and 
decreased with depth (Table F-2.4-1 and Plate 6). Therefore, the vertical extent of SVOCs is defined at 
location 50-603061. 

At location 50-603062, no SVOCs were detected in the deepest sample from 450–452 ft bgs 
(Table F 2.4-1 and Plate 6). Therefore, the vertical extent of SVOCs is defined at location 50-603062. 

At location 50-603063, no SVOCs were detected in samples deeper than 10 ft bgs (Table F-2.4-1 and 
Plate 6). Therefore, the vertical extent of SVOCs is defined at location 50-603063. 

At location 50-603064, no SVOCs were detected in samples deeper than 250 ft bgs (Table F-2.4-1 and 
Plate 6). Therefore, the vertical extent of SVOCs is defined at location 50-603064. 
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In summary, the vertical extent of SVOCs is defined in all Phase II boreholes at MDA C. SVOCs either 
were not detected or were detected at low concentrations that are less than EQLs and decrease with 
depth in all Phase II boreholes. Most SVOCs were detected only once per borehole, with a maximum of 
only two detections per borehole. Therefore, both the lateral and vertical extent of SVOCs in subsurface 
tuff are defined at MDA C. 

F-3.4 VOCs in Subsurface Vapor 

The vertical extent of VOCs in Phase II boreholes is discussed below. The VOC results are presented in 
Table F-2.5-1 and are shown on Plate 6.  

At locations 50-24769/50-603470, nine VOCs were detected in samples collected during Phase II 
investigation. Concentrations decreased with depth except for carbon disulfide, which was detected only 
in the deepest sample at 650 ft bgs at a concentration of 27 g/m3 (Table F-2.5-1 and Plate 6). Because it 
was detected only in the deepest sample (unlike most other VOCs), it is not indicative of a release. 
Therefore, the vertical extent of VOCs is defined at locations 50-24769/50-603470. 

At locations 50-24771/50-603471, eight VOCs were detected and concentrations decreased with depth 
(Table F-2.5-1 and Plate 6). Therefore, the vertical extent of VOCs is defined at locations 
50-24771/50-603471. 

At locations 50-24783/50-603472, 13 VOCs were detected in samples collected during the Phase II 
investigation. Concentrations decreased with depth for all except carbon disulfide and toluene, which 
were detected only in the deepest sample at 450 ft bgs at concentrations of 38 g/m3 and 29 g/m3, 
respectively (Table F-2.5-1 and Plate 6). The distribution of these VOCs is not indicative of a release. 
Therefore, the vertical extent of VOCs is defined at locations 50-24783/50-603472. 

At location 50-24784, 15 VOCs were detected in samples collected during the Phase II investigation. 
Concentrations decreased with depth (Table F-2.5-1 and Plate 6). Therefore, the vertical extent of VOCs 
is defined at location 50-24784. 

At location 50-24813, 11 VOCs were detected in pore-gas samples collected during the Phase II 
investigation. Concentrations decreased with depth for all VOCs except propylene, which was detected in 
the deepest sample at 600 ft bgs at 14 g/m3. The single detection of propylene in the deepest sample 
likely does not indicate a contaminant release. The vertical extent of VOCs is defined at location 
50-24813. 

At locations 50-24817/50-603383, 28 VOCs were detected in samples collected during the Phase II 
investigation. Concentrations decreased with depth for all VOCs except chlorodifluoromethane and 
1,2-dichloro-1,1,2,2-tetrafluoroethane, which do not show a clear decrease with depth (Table F-2.5-1 and 
Plate 6). Concentrations for chlorodifluoromethane and 1,2-dichloro-1,1,2,2-tetrafluoroethane in the 
deepest sample are 13 g/m3 and 8.5 g/m3, respectively. The distribution of these VOCs is not indicative 
of a release. Therefore, the vertical extent of VOCs is defined at locations 50-24817/50-603383. 

At location 50-603467, 16 VOCs were detected in samples collected during the Phase II investigation. 
Concentrations decreased with depth for 7 of the 16 VOCs (Table F-2.5-1 and Plate 6). The other VOCs 
(acetone, 1-butanol, 2-butanone, chlorobenzene, ethanol, hexane, n-heptane, propylene, and 
tetrahydrofuran) were detected only in the deepest sample at 600 ft bgs. Their concentrations are all less 
than 200 g/m3, except for n-heptane (630 g/m3). The distribution of these VOCs (except n-heptane) is 
not indicative of a release. Therefore, the vertical extent of VOCs is defined at location 50-24820, except 
for n-heptane. 



MDA C Phase II Investigation Report 

May 2009 F-12 EP2009-0215 

At location 50-603468, ten VOCs were detected in samples collected during the Phase II investigation. 
Concentrations decreased with depth for seven of the nine VOCs (Table F-2.5-1 and Plate 6). Acetone, 
2-butanone, and tetrahydrofuran were detected only in the deepest sample at 450 ft. Acetone and 
2-butanone were detected at concentrations less than 200 g/m3; tetrahydrofuran was detected at 
340 g/m3. Therefore, the vertical extent of VOCs is defined in 50-603468, except for tetrahydrofuran. 

At location 50-24822, eight VOCs were detected in samples collected during the Phase II investigation. 
Concentrations decreased with depth for all VOCs, except carbon disulfide (Table F-2.5-1 and Plate 6). 
Decreasing concentrations with depth for chloroform, methylene chloride, and trichloroethene are further 
supported by results in shallower samples collected previously (LANL 2006, 094688, Table 6.6-1). 
Carbon disulfide was detected at 18 g/m3 in the deepest sample and is not indicative of a release. 
Therefore, the vertical extent of VOCs is defined at location 50-24822. 

At locations 50-603060/50-603503, 17 VOCs were detected in samples collected during the Phase II 
investigation. Concentrations decreased with depth for all except acetone, 2-butanone, carbon disulfide, 
carbon tetrachloride, dichlorodifluoromethane (Table F-2.5-1 and Plate 6). Their concentrations in the 
deepest sample are all less than 200 g/m3. The distribution of these VOCs is not indicative of a release. 
Therefore, the vertical extent of VOCs is defined at locations 50-603060/50-603503. 

At location 50-603061, 28 VOCs were detected in samples collected during the Phase II investigation. 
Concentrations decreased with depth for 23 of the 28 VOCs (Table F-2.5-1 and Plate 6). Concentrations 
increased with depth or do not show a clear trend with depth for 2-butanone, carbon disulfide, hexane, 
n-heptane, and trichlorofluoromethane. Their concentrations in the deepest sample are all less than 
200 g/m3. The distribution of these VOCs is not indicative of a release. Therefore, the vertical extent of 
VOCs is defined at location 50-603061. 

At location 50-603062, 12 VOCs were detected in samples collected during the Phase II investigation. 
Concentrations decreased with depth for 11 of the 12 VOCs (Table F-2.5-1 and Plate 6). Carbon disulfide 
was detected at 27 g/m3 in the deepest sample. The distribution of its concentrations is not indicative of 
a release. Therefore, the vertical extent of VOCs is defined at location 50-603062. 

At location 50-603063, 16 VOCs were detected in samples collected during the Phase II investigation. 
Concentrations decrease with depth for all of them (Table F-2.5-1 and Plate 6). Therefore, the vertical 
extent of VOCs is defined at location 50-603063. 

At location 50-603064, 28 VOCs were detected in samples collected during the Phase II investigation. 
Concentrations decreased with depth for all of them (Table F-2.5-1 and Plate 6). Therefore, the vertical 
extent of VOCs is defined at location 50-603064. 

In summary, only the vertical extent of n-heptane is not defined at location 50-24820, and the vertical 
extent of tetrahydrofuran is not defined at location 50-603468. The organic chemical n-heptane was 
detected four times, and tetrahydrofuran was detected three times in all Phase II boreholes. Both 
chemicals were not detected in the deepest sample collected at MDA C at 650 ft bgs at location 
50-603470. Concentrations of VOCs generally decreased in successively lower stratigraphic units, 
particularly from Qbt 1g to Qct to Qbo. There were a few sporadic detections at TD, but the decreasing 
trend with depth is generally true for the VOCs detected most often and present at the highest 
concentrations. Therefore, the vertical extent of VOCs is defined at MDA C. The lateral extent of VOCs is 
defined at MDA C because the VOCs that were detected generally decrease in concentration with 
increasing distance from the disposal units or the central portion of MDA C. 
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F-3.5 Radionuclides in Subsurface Tuff 

The vertical extent of radionuclides in Phase II boreholes is discussed below. Radionuclide results are 
presented in Table F-2.7-1 and are shown on Plate 7.  

At locations 50-24769/50-603470, concentrations of uranium-234, uranium-235/236, and uranium-238 
decreased with depth (Table F-2.7-1). Therefore, the vertical extent of radionuclides is defined at 
locations 50-24769/50-603470. 

At locations 50-24771/50-603471, 50-24783/50-603472, 50-24784, 50-24813, 50-24821/50-603468, 
50-603060, 50-603061, and 50-603063, no radionuclides were detected or detected above BVs in 
respective deepest sample (Table F-2.7-1). Therefore, the vertical extent of radionuclides is defined in 
these boreholes. 

At locations 50-24817/50-603383 and 50-24822, no radionuclides were detected or detected above BVs 
in samples collected during the Phase II investigation. Therefore, the vertical extent of radionuclides is 
defined at locations 50-24817/50-603383 and 50-24822. 

At location 50-24820, concentrations of uranium-235/236 remain essentially the same with depth but are 
less than twice the BV (Table F-2.7-1; LANL 2006, 094688, Table 6.3-3). Therefore, the vertical extent of 
radionuclides is defined at location 50-24820. 

At location 50-603062, concentrations of uranium-235/236 were essentially unchanged with depth but are 
less than twice the BV (Table F-2.7-1). Therefore, the vertical extent of radionuclides is defined at location 
50-603062. 

At location 50-603064, concentrations of uranium-235/236 were essentially unchanged with depth but are 
less than twice the BV (Table F-2.7-1). Therefore, the vertical extent of radionuclides is defined at location 
50-603064. 

In summary, the vertical extent of radionuclides is defined in all Phase II boreholes at MDA C. 
Radionuclides either were not detected or were detected at low concentrations that are less than twice 
the BVs in all Phase II boreholes. Cesium-134 and plutonium-239/240 were the only fallout radionuclides 
detected, with only one detection of cesium-134 and two detections of plutonium-239/240, Therefore, 
both the lateral and vertical extent of radionuclides in subsurface tuff are defined at MDA C. 

F-3.6 Tritium in Subsurface Vapor 

The vertical extent of tritium in Phase II boreholes is discussed below. Tritium results are presented in 
Table F-2.8-1 and are shown on Plate 7.  

Concentrations of tritium decreased with depth at the following locations (Table F-2.8-1 and Plate 7): 
50-24769/50-603470, 50-24771/50-603471, 50-24783/50-603472, 50-24784, 50-24813, 
50-24820/50-603467, 50-24821/50-603373/50-603468, 50-24822, 50-603060/50-603503, 50-603061, 
50-603062, and 50-603063. The vertical extent of tritium is defined in these boreholes. 

Concentrations of tritium were essentially unchanged with depth at locations 50-603383 and 50-603064 
(Table F-2.8-1 and Plate 7). The vertical extent of tritium is not defined at locations 50-603064 and 
50-603383. 

In summary, the vertical extent of tritium is defined at MDA C, although the concentrations do not 
decrease with depth at locations 50-603064 and 50-603383. Tritium concentrations in boreholes that are 
deeper than those two boreholes show decreasing concentrations with depth. Tritium was detected at 
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less than 4000 pCi/L in the boreholes outside the MDA C boundary: 50-603060/50-603503, 
50-24820/50-603467, 50-24821/50-603373/50-603468, 50-24822, 50-603062, 50-603064, 50-603061, 
and 50-603063 (Table F-2.8-1 and Plate 7). The concentrations of tritium in these boreholes are 
substantially lower than the concentrations detected in boreholes located in the central area of MDA C 
(50-24783/50-603472 and 50-24769/50-6034070). The exception is borehole 50-603383, where tritium 
concentrations are relatively high compared to the concentrations in the rest of the boreholes surrounding 
MDA C. Overall, the lateral extent of tritium is defined at MDA C. 
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Table F-1.3-1 

Samples Collected and Analyses Requested at Boreholes between Pits 2 and 3 
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MD50-07-75313 50-27437 4–5 FILL 6660S 6660S 6660S 6660S —* — 6659S 6659S 6659S 6661S 6661S — 6661S 6661S 6661S 

MD50-07-75329 50-27437 10–10 Pore-Gas — — — — — — — — 6718S — — 6719S — — — 

MD50-07-75328 50-27437 20–20 Pore-Gas — — — — — — — — 6718S — — 6719S — — — 

MD50-07-75314 50-27437 20.5–22.5 QBT 3 6666S 6666S 6666S 6666S — — 6665S 6665S 6665S 6667S 6667S — 6667S 6667S 6667S 

MD50-07-75327 50-27437 32–32 Pore-Gas — — — — — — — — 6718S — — 6719S — — — 

MD50-07-75317 50-27437 32.5–35 QBT 3 6666S 6666S 6666S 6666S 6664S 6665S 6665S 6665S 6665S 6667S 6667S — 6667S 6667S 6667S 

MD50-07-75315 50-27437 60—62.5 QBT 3 6666S 6666S 6666S 6666S — — 6665S 6665S 6665S 6667S 6667S — 6667S 6667S 6667S 

MD50-07-75326 50-27437 60–60 Pore-Gas — — — — — — — — 6702S — — 6703S — — — 

MD50-07-75318 50-27437 80–82 QBT 3 6666S 6666S 6666S 6666S 6664S 6665S 6665S 6665S 6665S 6667S 6667S — 6667S 6667S 6667S 

MD50-07-75325 50-27437 80–80 Pore-Gas — — — — — — — — 6702S — — 6703S — — — 

MD50-07-75351 50-27444 20–22.5 QBT 3 6713S 6713S 6713S 6713S — — 6712S 6712S 6712S 6714S 6714S — 6714S 6714S 6714S 

MD50-07-75367 50-27444 20–20 Pore-Gas — — — — — — — — 6794S — — 6793S — — — 

MD50-07-75355 50-27444 35–37.5 QBT 3 6713S 6713S 6713S 6713S 6710S 6711S 6712S 6712S 6712S 6714S 6714S — 6714S 6714S 6714S 

MD50-07-75366 50-27444 35–35 Pore-Gas — — — — — — — — 6794S — — 6793S — — — 

MD50-07-75352 50-27444 60–65 QBT3 6721S 6721S 6721S 6721S — — 6720S 6720S 6720S 6722S 6722S — 6722S 6722S 6722S 

MD50-07-75365 50-27444 60–60 Pore-Gas — — — — — — — — 6794S — — 6793S — — — 

MD50-07-75354 50-27444 80–82.5 QBT3 6721S 6721S 6721S 6721S — — 6720S 6720S 6720S 6722S 6722S — 6722S 6722S 6722S 

MD50-07-75364 50-27444 80–80 Pore-Gas — — — — — — — — 6782S — — 6790S — — — 

MD50-07-75363 50-27444 97–97 Pore-Gas — — — — — — — — 6782S — — 6790S — — — 

MD50-07-75357 50-27444 97.5–100 QBT3 6735S 6735S 6735S 6735S — — 6734S 6734S 6734S 6736S 6736S — 6736S 6736S 6736S 

MD50-07-75362 50-27444 140–140 Pore-Gas — — — — — — — — 6782S — — 6790S — — — 

MD50-07-75368 50-27444 140–153 QBT2 6735S 6735S 6735S 6735S — — 6734S 6734S 6734S 6736S 6736S — 6736S 6736S 6736S 

MD50-07-75361 50-27444 197–197 Pore-Gas — — — — — — — — 6776S — — 6777S — — — 

MD50-07-76314 50-27444 197.5–200 QBT1V 6750S 6750S 6750S 6750S — — 6749S 6749S 6749S 6750S 6750S — 6750S 6750S 6750S 

MD50-07-75360 50-27444 247–247 Pore-Gas — — — — — — — — 6776S — — 6777S — — — 

MD50-07-76315 50-27444 247.5–250 QBT1V 6764S 6764S 6764S 6764S — — 6763S 6763S 6763S 6765S 6765S — 6765S 6765S 6765S 

MD50-07-75359 50-27444 296–296 Pore-Gas — — — — — — — — 6776S — — 6777S — — — 

MD50-07-76316 50-27444 296–300 QBT1G 6764S 6764S 6764S 6764S — — 6763S 6763S 6763S 6765S 6765S — 6765S 6765S 6765S 

MD50-07-75356 50-27444 332.5–335 QCT 6762S 6762S 6762S 6762S 6759S 6760S 6761S 6761S 6761S 6762S 6762S — 6762S 6762S 6762S 

MD50-07-75358 50-27444 335–335 Pore-Gas — — — — — — — — 6756S — — 6758S — — — 

MD50-07-75374 50-27445 2.5–5 FILL 6679S 6679S 6679S 6679S — — 6678S 6678S 6678S 6680S 6680S — 6680S 6680S 6680S 

MD50-07-75386 50-27445 10–10 Pore-Gas — — — — — — — — 6742S — — 6743S — — — 

MD50-07-75375 50-27445 20–22.5 QBT3 6679S 6679S 6679S 6679S — — 6678S 6678S 6678S 6680S 6680S — 6680S 6680S 6680S 
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Table F-1.3-1 (continued) 
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MD50-07-75385 50-27445 20–20 Pore-Gas — — — — — — — — 6742S — — 6743S — — — 

MD50-07-75379 50-27445 35–37.5 QBT3 6679S 6679S 6679S 6679S 6678S 6678S 6678S 6678S 6678S 6680S 6680S — 6680S 6680S 6680S 

MD50-07-75384 50-27445 35–35 Pore-Gas — — — — — — — — 6731S — — 6732S — — — 

MD50-07-75383 50-27445 62–62 Pore-Gas — — — — — — — — 6731S — — 6732S — — — 

MD50-07-75376 50-27445 62.5–65 QBT3 6688S 6688S 6688S 6688S — — 6686S 6686S 6686S 6689S 6689S — 6689S 6689S 6689S 

MD50-07-75380 50-27445 80–82.5 QBT3 6688S 6688S 6688S 6688S 6684S 6687S 6686S 6686S 6686S 6689S 6689S — 6689S 6689S 6689S 

MD50-07-75382 50-27445 80–80 Pore-Gas — — — — — — — — 6730S — — 6732S — — — 

MD50-07-75398 50-27446 2.5–5 FILL 6697S 6697S 6697S 6697S — — 6696S 6696S 6696S 6698S 6698S — 6698S 6698S 6698S 

MD50-07-75410 50-27446 10–10 Pore-Gas — — — — — — — — 6755S — — 6757S — — — 

MD50-07-75399 50-27446 20–22.5 QBT3 6697S 6697S 6697S 6697S — — 6696S 6696S 6696S 6698S 6698S — 6698S 6698S 6698S 

MD50-07-75409 50-27446 20–20 Pore-Gas — — — — — — — — 6755S — — 6757S — — — 

MD50-07-75408 50-27446 32–32 Pore-Gas — — — — — — — — 6751S — — 6752S — — — 

MD50-07-75403 50-27446 35–37.5 QBT3 6697S 6697S 6697S 6697S 6704S 6705S 6696S 6696S 6696S 6698S 6698S — 6698S 6698S 6698S 

MD50-07-75400 50-27446 61–65 QBT3 6700S 6700S 6700S 6700S — — 6699S 6699S 6699S 6701S 6701S — 6701S 6701S 6701S 

MD50-07-75407 50-27446 61–61 Pore-Gas — — — — — — — — 6751S — — 6752S — — — 

MD50-07-75404 50-27446 80–82.5 QBT3 6700S 6700S 6700S 6700S 6706S 6707S 6699S 6699S 6699S 6701S 6701S — 6701S 6701S 6701S 

MD50-07-75406 50-27446 80–80 Pore-Gas — — — — — — — — 6751S — — 6752S — — — 

Note: Numbers in analyte columns are request numbers. 

* — = Analysis not requested. 
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Table F-1.3-2 

Inorganic Chemicals above BVs in Tuff at Boreholes between Pits 2 and 3 

Sample ID Location ID Depth (ft) Media C
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Soil BVa 0.5 21500 0.1 15.4 nab na 1.52 39.6 

Qbt 2, 3, 4 BVa 0.5 14500 0.1 6.58 na na 0.3 17 

Qbt 1v BVa 0.5 9900 0.1 2 na na 0.3 4.48 

Qbt 1g, Qct, Qbo BVa 0.5 3700 0.1 2 na na 0.3 4.59 

MD50-07-75314 50-27437 20.50–22.50 QBT 3 —c — — — 3.9 0.00073 (J-) — — 

MD50-07-75317 50-27437 32.50–35.00 QBT 3 — — — — 0.41 — — — 

MD50-07-75315 50-27437 60.00–62.50 QBT 3 — — — — 0.41 — — — 

MD50-07-75318 50-27437 80.00–82.00 QBT 3 — — — — 0.37 — — — 

MD50-07-75351 50-27444 20.00–22.50 QBT 3 0.52 (UJ) — — — 1 0.0011 (J-) 0.42 — 

MD50-07-75355 50-27444 35.00–37.50 QBT 3 — — — — 0.62 0.00086 (J-) 0.36 — 

MD50-07-75352 50-27444 60.00–65.00 QBT 3 — — — — 0.34 (J-) — 0.36 — 

MD50-07-75354 50-27444 80.00–82.50 QBT 3 — — 0.17 (U) — 0.47 (J-) — — — 

MD50-07-75357 50-27444 97.50–100.00 QBT 3 0.51 (UJ) — — — 0.45 (J-) — — — 

MD50-07-75368 50-27444 140.00–153.00 QBT 2 0.51 (UJ) — — — 0.56 (J-) — 0.35 — 

MD50-07-76314 50-27444 197.50–200.00 QBT 1v — — — — 0.24 0.00098 (J-) 0.35 — 

MD50-07-76315 50-27444 247.50–250.00 QBT 1v 0.55 (UJ) — — — 0.9 0.0018 (J-) 0.47 — 

MD50-07-76316 50-27444 296.00–300.00 QBT 1g 0.54 (UJ) — — — 0.26 — — — 

MD50-07-75356 50-27444 332.50–335.00 QCT 0.53 (U) 3810 — 2.2 (J-) 0.14 (J) — — 5.8 

MD50-07-75374 50-27445 2.50–5.00 FILL — — — — 2.4 (J-) — — — 

MD50-07-75375 50-27445 20.00–22.50 QBT 3 — — — — 0.45 (J-) 0.014 (J-) 0.39 — 

MD50-07-75379 50-27445 35.00–37.50 QBT 3 — — — — 0.64 (J-) 0.016 (J-) 0.37 — 

MD50-07-75376 50-27445 62.50–65.00 QBT 3 — — — — 0.22 (J-) 0.07 (J-) — — 

MD50-07-75380 50-27445 80.00–82.50 QBT 3 0.52 (U) — — — 0.38 (J-) — — — 



 

 

M
D

A
 C

 P
hase II Investigation R

ep
ort 

M
ay 2009 

F
-18 

E
P

200
9-0

215
 

 

Table F-1.3-2 (continued) 

Sample ID Location ID Depth (ft) Media C
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Soil BVa 0.5 21500 0.1 15.4 nab na 1.52 39.6 

Qbt 2, 3, 4 BVa 0.5 14500 0.1 6.58 na na 0.3 17 

Qbt 1v BVa 0.5 9900 0.1 2 na na 0.3 4.48 

Qbt 1g, Qct, Qbo BVa 0.5 3700 0.1 2 na na 0.3 4.59 

MD50-07-75398 50-27446 2.50–5.00 FILL — — — — 0.96 (J-) — — — 

MD50-07-75399 50-27446 20.00–22.50 QBT 3 — — — — 0.69 (J-) — — — 

MD50-07-75403 50-27446 35.00–37.50 QBT 3 — — — — 0.68 (J-) 0.0038 (J-) — — 

MD50-07-75400 50-27446 61.00–65.00 QBT 3 — — — — 0.18 (J-) — — — 

Note: Results are in mg/kg. Data qualifiers are defined in Appendix A. 
a BVs are from LANL (1998, 059730). 
b na = Not available. 
c — = Not detected or not detected above BV. 
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Table F-1.3-3 

Organic Chemicals Detected in Tuff at Boreholes between Pits 2 and 3 
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MD50-07-75313 50-27437 4.00–5.00 FILL 0.018 (J) —* — — 0.0062 (J) — — 0.0013 (J) — 0.00093 (J) 

MD50-07-75317 50-27437 32.50–35.00 QBT 3 0.0046 (J) — — — — — 3.83E-07 (J) — — — 

MD50-07-75318 50-27437 80.00–82.00 QBT 3 — — — — — — 3.53E-07 (J) — — — 

MD50-07-75351 50-27444 20.00–22.50 QBT 3 — — — — — 0.011 — — — — 

MD50-07-75355 50-27444 35.00–37.50 QBT 3 0.009 (J) — — — — 0.0088 — — — — 

MD50-07-75354 50-27444 80.00–82.50 QBT 3 — — — — — 0.0028 (J) — — — — 

MD50-07-76314 50-27444 197.50–200.00 QBT 1v — — — — — 0.0032 (J) — — — — 

MD50-07-76315 50-27444 247.50–250.00 QBT 1v — — — — — 0.0055 — — — — 

MD50-07-76316 50-27444 296.00–300.00 QBT 1g — — — — — 0.006 — — — — 

MD50-07-75356 50-27444 332.50–335.00 QCT — — — — — 0.0035 (J) — — — 0.0009 (J) 

MD50-07-75374 50-27445 2.50–5.00 FILL — — 0.0032 (J) 0.0028 (J) — — — — 0.0046 (J) 0.0022 (J) 

MD50-07-75375 50-27445 20.00–22.50 QBT 3 0.0094 (J) 0.036 (J) — — — — — — 0.00059 (J) — 

MD50-07-75376 50-27445 62.50–65.00 QBT 3 — — — — — 0.0068 — — — — 

MD50-07-75380 50-27445 80.00–82.50 QBT 3 — — — — — 0.0045 (J) — — — — 

MD50-07-75398 50-27446 2.50–5.00 FILL — — — — — 0.0075 — — — — 

MD50-07-75399 50-27446 20.00–22.50 QBT 3 — — — — — 0.0082 — — — — 

MD50-07-75403 50-27446 35.00–37.50 QBT 3 — — — — — 0.008 — — — — 

MD50-07-75400 50-27446 61.00–65.00 QBT 3 — — — — — 0.0045 (J) — — — — 

MD50-07-75404 50-27446 80.00–82.50 QBT 3 — — — — — 0.0028 (J) — — — — 

Note: Results are in mg/kg. Data qualifiers are defined in Appendix A. 

*  — = Not detected. 
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Table F-1.3-4 

Radionuclides Detected or Detected above BVs/FVs in Tuff at Boreholes between Pits 2 and 3 

Sample ID Location ID Depth (ft) Media A
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Soil FVa 0.013b 1.65b 0.023b 0.054b 

Qbt 2,3,4 FVa nac na na na 

MD50-07-75351 50-27444 20.00–22.50 QBT 3 —d — 0.064 0.352 

MD50-07-75355 50-27444 35.00–37.50 QBT 3 — — — 0.227 

MD50-07-75352 50-27444 60.00–65.00 QBT 3 — — — 0.052 

MD50-07-75354 50-27444 80.00–82.50 QBT 3 — — — 0.046 

MD50-07-75374 50-27445 2.50–5.00 FILL 0.102 — — 0.863 

MD50-07-75398 50-27446 2.50–5.00 FILL 0.566 0.164 0.078 8.96 

Note: Results are in pCi/g. 
a 

FVs are from LANL (1998, 059730). 
b FV applies to samples collected from 0–0.5 ft only. 
c na = Not available. 
d 

— = Not detected. 
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Table F-1.3-5 

VOCs Detected in Pore Gas in Boreholes between Pits 2 and 3 
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MD50-07-75329 50-27437 10.00–10.00 —* 11 — — 310 1200 130 29 47 28 — — — — 12 — — 1900 37 30 39 5200 — — — — 20 

MD50-07-75328 50-27437 20.00–20.00 18 40 9 3.2 84 340 37 8.9 14 8.6 — 9.9 9.6 6.6 3.7 4.3 36 490 71 8.8 12 1500 13 — — 13 38 

MD50-07-75327 50-27437 32.00–32.00 33 12 — — 100 590 52 22 28 17 — 17 15 9.5 7.7 10 — 540 160 — 32 2200 16 — — 23 61 

MD50-07-75326 50-27437 60.00–60.00 — — — — 390 1800 200 71 120 53 — — — — 25 — — 1200 170 — 90 8500 — — — — — 

MD50-07-75325 50-27437 80.00–80.00 310 — — — 330 1500 170 66 96 49 47 — — — 23 — 30 860 130 33 72 7000 — — — — — 

MD50-07-75367 50-27444 20.00–20.00 — — — — 22 57 7.2 3.2 5.4 — — — — — 21 — — 27 27 — 5.9 570 — — — — — 

MD50-07-75366 50-27444 35.00–35.00 — — — — 260 350 55 18 31 — — — — — 100 — — 140 45 — — 3000 — — — — — 

MD50-07-75365 50-27444 60.00–60.00 — — — — 370 590 — 39 57 — — — — — 150 — — 180 49 — 44 4400 — — — — — 

MD50-07-75364 50-27444 80.00–80.00 — — — — 180 490 59 35 43 — — — — — 120 — — 120 31 — 38 3000 — — — — — 

MD50-07-75363 50-27444 97.00–97.00 — — — — 5400 4800 1100 240 410 — — — — — 500 — — 2000 — — — 41000 — — — — — 

MD50-07-75362 50-27444 140.00–140.00 — — — — 9100 5600 1700 330 590 — — — — — 1100 — — 2300 — — — 57000 — — — — — 

MD50-07-75361 50-27444 197.00–197.00 — — — — 2600 2700 1100 — 670 — — — — — 3100 — — 1900 — — — 75000 — — — — — 

MD50-07-75360 50-27444 247.00–247.00 — — — — 1500 1700 750 — 510 — — — — — 2400 — — 1400 — — — 53000 — — — — — 

MD50-07-75359 50-27444 296.00–296.00 — — — — 820 1200 710 — 350 — — — — — 2100 — — — — — — 29000 — — — — — 

MD50-07-75358 50-27444 335.00–335.00 — — — — 850 810 660 — 240 — — — — — 1500 — — 1300 — — — 51000 — — — — — 

MD50-07-75386 50-27445 10.00–10.00 — — — — 54000 (J) 8100 590 — 75 — — — — — — — — 1100 — — 59 8400 — — — — — 

MD50-07-75385 50-27445 20.00–20.00 — — — — 18000 (J) 3200 210 — 30 — — — — — — — — 400 28 — 26 3100 — — — — — 

MD50-07-75384 50-27445 35.00–35.00 — — — — 12000 (J) 3000 260 30 56 — — — — — — — — 330 58 — 46 3900 — — 88 23 65 

MD50-07-75383 50-27445 62.00–62.00 30 — — — 4500 (J) 1300 37 22 31 11 — 20 30 — — — — 130 82 — 33 1700 28 10 130 35 90 

MD50-07-75382 50-27445 80.00–80.00 34 — — — 2400 1200 56 22 24 8.7 — 31 28 — — — — 100 120 — 34 1200 30 11 — 40 110 

MD50-07-75410 50-27446 10.00–10.00 — — — — 7900 2200 960 — 180 — — — — — — — — 540 — — — 13000 — — — — — 

MD50-07-75409 50-27446 20.00–20.00 — — — — 370 240 44 — 21 — — — — — — — — 45 — — 32 1200 — — — — — 

MD50-07-75408 50-27446 32.00–32.00 — — — — 13000 3800 1700 — 310 — — — — — — — — 950 — — — 24000 — — — — — 

MD50-07-75407 50-27446 61.00–61.00 — — — — 4000 1300 630 — 130 — — — — — — — — 360 — — 77 9500 — — — — — 

MD50-07-75406 50-27446 80.00–80.00 — — — — 11000 4100 1900 — 400 — — — — — — — — 990 — — 210 27000 — — — — — 

Note: Results are in g/m3. Data qualifiers are defined in Appendix A. 

* — = Not detected. 
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Table F-1.3-6 

Tritium Detected in Pore Gas in Boreholes between Pits 2 and 3 

Sample ID Location ID Depth (ft) Tritium 

MD50-07-75329 50-27437 10.00–10.00 3770 (J) 

MD50-07-75328 50-27437 20.00–20.00 5920 (J) 

MD50-07-75327 50-27437 32.00–32.00 4930 (J) 

MD50-07-75326 50-27437 60.00–60.00 1360 

MD50-07-75325 50-27437 80.00–80.00 1900 

MD50-07-75367 50-27444 20.00–20.00 92300 

MD50-07-75366 50-27444 35.00–35.00 20300 

MD50-07-75365 50-27444 60.00–60.00 6420 

MD50-07-75364 50-27444 80.00–80.00 3580 

MD50-07-75363 50-27444 97.00–97.00 4270 

MD50-07-75362 50-27444 140.00–140.00 3950 

MD50-07-75361 50-27444 197.00–197.00 2610 

MD50-07-75360 50-27444 247.00–247.00 1990 

MD50-07-75359 50-27444 296.00–296.00 3390 

MD50-07-75358 50-27444 335.00–335.00 720 

MD50-07-75386 50-27445 10.00–10.00 1320 (J) 

MD50-07-75385 50-27445 20.00–20.00 1440 (J) 

MD50-07-75384 50-27445 35.00–35.00 2260 (J) 

MD50-07-75383 50-27445 62.00–62.00 2630 (J) 

MD50-07-75382 50-27445 80.00–80.00 1980 (J) 

MD50-07-75410 50-27446 10.00–10.00 1800 

MD50-07-75409 50-27446 20.00–20.00 1510 

MD50-07-75408 50-27446 32.00–32.00 3780 

MD50-07-75407 50-27446 61.00–61.00 4120 

MD50-07-75406 50-27446 80.00–80.00 5490 

Note: Results are in pCi/L. Data qualifiers are defined in Appendix A. 
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Table F-2.0-1 

Surface and Near-Surface Samples Collected  

and Analyses Requested in 2008 at MDA C 

Sample ID Location ID Depth (ft) Media 
TAL 

Metals 

MD50-08-8373 50-603065 0.00–0.50 FILL 08-1264 

MD50-08-8374 50-603065 1.00–1.50 FILL 08-1264 

MD50-08-8376 50-603066 0.00–0.50 FILL 08-1285 

MD50-08-8386 50-603066 1.00–1.50 FILL 08-1285 

MD50-08-8377 50-603067 0.00–0.50 FILL 08-1264 

MD50-08-8378 50-603067 1.00–1.50 FILL 08-1264 

MD50-08-8379 50-603068 0.00–0.50 FILL 08-1264 

MD50-08-8380 50-603068 1.00–1.50 FILL 08-1264 

MD50-08-8381 50-603069 0.00–0.50 FILL 08-1264 

MD50-08-8382 50-603069 1.00–1.50 FILL 08-1264 

MD50-08-8383 50-603070 0.00–0.50 FILL 08-1285 

MD50-08-8384 50-603070 0.90–1.00 QBT3 08-1285 

MD50-08-8385 50-603071 0.00–0.50 FILL 08-1264 

MD50-08-8375 50-603071 1.00–1.50 FILL 08-1264 

MD50-08-8387 50-603072 0.00–0.50 FILL 08-1285 

MD50-08-8388 50-603072 1.00–1.50 FILL 08-1285 

MD50-08-8389 50-603073 0.00–0.50 FILL 08-1285 

MD50-08-8390 50-603073 0.50–1.00 FILL 08-1285 

MD50-08-8391 50-603074 0.00–0.50 SOIL 08-1287 

MD50-08-8392 50-603074 1.00–1.50 SOIL 08-1287 

MD50-08-8393 50-603075 0.00–0.50 SOIL 08-1287 

MD50-08-8394 50-603075 0.50–0.70 SOIL 08-1287 

MD50-08-8395 50-603076 0.00–0.50 SOIL 08-1287 

MD50-08-8396 50-603076 0.50–1.00 SOIL 08-1287 

MD50-08-8397 50-603077 0.00–0.30 SOIL 08-1287 

MD50-08-8399 50-603078 0.00–0.50 SOIL 08-1287 

MD50-08-8400 50-603078 1.00–1.50 SOIL 08-1287 

MD50-08-8401 50-603079 0.00–0.50 FILL 08-1118 

MD50-08-8402 50-603079 1.00–1.50 FILL 08-1118 

MD50-08-8403 50-603080 0.00–0.50 FILL 08-1118 

MD50-08-8404 50-603080 1.00–1.50 FILL 08-1118 

MD50-08-8405 50-603081 0.00–0.50 FILL 08-1118 

MD50-08-8406 50-603081 1.00–1.50 FILL 08-1118 

MD50-08-8407 50-603082 0.00–0.50 FILL 08-1118 

MD50-08-8408 50-603082 1.00–1.20 FILL 08-1118 

MD50-08-8409 50-603083 0.00–0.50 FILL 08-1118 

MD50-08-8410 50-603083 1.00–1.50 FILL 08-1118 
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Table F-2.0-1 (continued) 

Sample ID Location ID Depth (ft) Media 
TAL 

Metals 

MD50-08-8411 50-603084 0.00–0.50 FILL 08-1179 

MD50-08-8412 50-603084 1.00–1.50 FILL 08-1179 

MD50-08-8413 50-603085 0.00–0.50 FILL 08-1179 

MD50-08-8414 50-603085 1.00–1.50 FILL 08-1179 

MD50-08-8415 50-603086 0.00–0.50 FILL 08-1179 

MD50-08-8416 50-603086 1.00–1.50 FILL 08-1179 

MD50-08-8417 50-603087 0.00–0.50 FILL 08-1179 

MD50-08-8418 50-603087 1.00–1.50 FILL 08-1179 

MD50-08-8419 50-603088 0.00–0.50 FILL 08-1179 

MD50-08-8420 50-603088 1.00–1.50 FILL 08-1179 

MD50-08-8421 50-603089 0.00–0.50 FILL 08-1179 

MD50-08-8422 50-603089 1.00–1.50 FILL 08-1179 

MD50-08-8423 50-603090 0.00–0.50 FILL 08-1179 

MD50-08-8424 50-603090 1.00–1.50 FILL 08-1179 

MD50-08-8425 50-603091 0.00–0.50 FILL 08-1179 

MD50-08-8426 50-603091 1.00–1.50 FILL 08-1179 

MD50-08-8427 50-603092 0.00–0.50 FILL 08-1229 

MD50-08-8428 50-603092 1.00–1.50 FILL 08-1229 

MD50-08-8429 50-603093 0.00–0.50 SOIL 08-1287 

MD50-08-8430 50-603093 1.00–1.50 SOIL 08-1287 

MD50-08-8431 50-603094 0.00–0.30 SOIL 08-1287 

MD50-08-8432 50-603094 0.30–0.50 SOIL 08-1287 

Note: Numbers in analyte columns are request numbers. 
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Table F-2.0-2 

Tuff and Pore-Gas Samples Collected and Analyses Requested in Phase II Boreholes at MDA C 
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Boreholes 50-24769 and 50-603470 

MD50-08-7442 50-24769 198.00–200.00 QBT1V 08-1103 08-1103 08-1103 —* 08-1103 08-1103 08-1103 08-1103 08-1103 08-1103 08-1103 — 08-1103 

MD50-08-7443 50-24769 248.00–250.00 QBT1G 08-1102 08-1102 08-1102 — 08-1102 08-1102 08-1102 08-1102 08-1102 08-1102 08-1102 — 08-1102 

MD50-08-7444 50-24769 298.00–300.00 QBT1G 08-1102 08-1102 08-1102 — 08-1102 08-1102 08-1102 08-1102 08-1102 08-1102 08-1102 — 08-1102 

MD50-08-7445 50-603470 360.00–362.00 QCT 08-1651 08-1651 08-1651 — 08-1651 08-1651 08-1651 08-1651 08-1651 08-1651 08-1651 — 08-1651 

MD50-08-7446 50-603470 400.00–402.00 QBO 08-1654 08-1654 08-1654 — 08-1654 08-1654 08-1654 08-1654 08-1654 08-1654 08-1654 — 08-1654 

MD50-08-7447 50-603470 450.00–452.50 QBO 08-1677 08-1677 08-1677 — 08-1677 08-1677 08-1677 08-1677 08-1677 08-1677 08-1677 — 08-1677 

MD50-08-7448 50-603470 500.00–502.00 QBO 08-1717 08-1717 08-1717 — 08-1717 08-1717 08-1717 08-1717 08-1717 08-1717 08-1717 — 08-1717 

MD50-08-7449 50-603470 550.50–552.50 QBO 08-1746 08-1746 08-1746 — 08-1746 08-1746 08-1746 08-1746 08-1746 08-1746 08-1746 — 08-1746 

MD50-08-7450 50-603470 600.00–602.00 QBO 08-1747 08-1747 08-1747 — 08-1747 08-1747 08-1747 08-1747 08-1747 08-1747 08-1747 — 08-1747 

MD50-08-7441 50-603470 650.00–653.00 TT 09-10 09-10 09-10 — 09-10 09-10 09-10 09-10 09-10 09-10 09-10 — 09-10 

MD50-08-7459 50-24769 200.00–200.00 Pore-Gas — — — 08-1112 — — — — — — — 08-1111 — 

MD50-08-7460 50-24769 250.00–250.00 Pore-Gas — — — 08-1112 — — — — — — — 08-1111 — 

MD50-08-7451 50-24769 300.00–300.00 Pore-Gas — — — 08-1112 — — — — — — — 08-1111 — 

MD50-08-7465 50-603470 351.00–351.00 Pore-Gas — — — 09-375 — — — — — — — 09-376 — 

MD50-08-7464 50-603470 450.00–450.00 Pore-Gas — — — 09-375 — — — — — — — 09-376 — 

MD50-08-7462 50-603470 600.00–600.00 Pore-Gas — — — 09-411 — — — — — — — 09-412 — 

MD50-08-7461 50-603470 650.00–650.00 Pore-Gas — — — 09-306 — — — — — — — 09-305 — 

Boreholes 50-24783 and 50-603472 

MD50-08-7646 50-24783 198.00–200.00 QBT1V 08-1125 08-1125 08-1125 — 08-1125 08-1125 08-1125 08-1125 08-1125 08-1125 08-1125 — 08-1125 

MD50-08-7647 50-24783 248.50–250.00 QBT1V 08-1125 08-1125 08-1125 — 08-1125 08-1125 08-1125 08-1125 08-1125 08-1125 08-1125 — 08-1125 

MD50-08-7648 50-24783 298.50–300.00 QBT1G 08-1144 08-1144 08-1144 — 08-1144 08-1144 08-1144 08-1144 08-1144 08-1144 08-1144 — 08-1144 

MD50-08-7649 50-603472 350.00–354.00 QCT 08-1603 08-1603 08-1603 — 08-1603 08-1603 08-1603 08-1603 08-1603 08-1603 08-1603 — 08-1603 

MD50-08-7650 50-603472 400.00–402.50 QBO 08-1607 08-1607 08-1607 — 08-1607 08-1607 08-1607 08-1607 08-1607 08-1607 08-1607 — 08-1607 

MD50-08-7651 50-603472 450.00–452.00 QBO 08-1612 08-1612 08-1612 — 08-1612 08-1612 08-1612 08-1612 08-1612 08-1612 08-1612 — 08-1612 

MD50-08-7656 50-24783 200.00–200.00 Pore-Gas — — — 08-1158 — — — — — — — 08-1157 — 

MD50-08-7657 50-24783 250.00–250.00 Pore-Gas — — — 08-1158 — — — — — — — 08-1157 — 

MD50-08-7655 50-24783 300.00–300.00 Pore-Gas — — –— 08-1146 –— –— — — — — — 08-1145 — 

MD50-08-7658 50-603472 364.00–364.00 Pore-Gas — — — 09-201 — — — — — — — 09-202 — 

MD50-08-7659 50-603472 414.00–414.00 Pore-Gas — — — 09-201 — — — — — — — 09-202 — 

MD50-08-7660 50-603472 450.00–450.00 Pore-Gas — — — 09-211 — — — — — — — 09-212 — 
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Table F-2.0-2 (continued) 
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Borehole 50-24784 

MD50-08-7676 50-24784 350.00–352.00 QCT 09-753 09-753 09-753 — 09-753 09-753 09-753 09-753 09-753 09-753 09-753 — 09-753 

MD50-08-7677 50-24784 400.00–402.00 QBO 09-753 09-753 09-753 — 09-753 09-753 09-753 09-753 09-753 09-753 09-753 — 09-753 

MD50-08-7678 50-24784 450.00–452.00 QBO 09-766 09-766 09-766 — 09-766 09-766 09-766 09-766 09-766 09-766 09-766 — 09-766 

MD50-08-7691 50-24784 362.00–362.00 Pore-Gas — — — 09-1108 — — — — — — — 09-1107 — 

MD50-08-7690 50-24784 411.00–411.00 Pore-Gas — — — 09-1108 — — — — — — — 09-1107 — 

MD50-08-7689 50-24784 450.00–450.00 Pore-Gas — — — 09-1085 — — — — — — — 09-1084 — 

Borehole 50-24813 

MD50-08-7706 50-24813 198.50–200.00 QBT1V 08-1164 08-1164 08-1164 — 08-1164 08-1164 08-1164 08-1164 08-1164 08-1164 08-1164 — 08-1164 

MD50-08-7707 50-24813 248.50–250.00 QBT1V 08-1180 08-1180 08-1180 — 08-1180 08-1180 08-1180 08-1180 08-1180 08-1180 08-1180 — 08-1180 

MD50-08-7708 50-24813 298.00–300.00 QBT1G 08-1189 08-1189 08-1189 — 08-1189 08-1189 08-1189 08-1189 08-1189 08-1189 08-1189 — 08-1189 

MD50-08-7709 50-24813 350.00–352.00 QCT 09-840 09-840 09-840 — 09-840 09-840 09-840 09-840 09-840 09-840 09-840 — 09-840 

MD50-08-7710 50-24813 400.00–402.00 QBO 09-854 09-854 09-854 — 09-854 09-854 09-854 09-854 09-854 09-854 09-854 — 09-854 

MD50-08-7711 50-24813 450.00–452.00 QBO 09-873 09-873 09-873 — 09-873 09-873 09-873 09-873 09-873 09-873 09-873 — 09-873 

MD50-08-7712 50-24813 500.00–502.00 QBO 09-900 09-900 09-900 — 09-900 09-900 09-900 09-900 09-900 09-900 09-900 — 09-900 

MD50-08-7713 50-24813 550.00–552.00 QBO 09-929 09-929 09-929 — 09-929 09-929 09-929 09-929 09-929 09-929 09-929 — 09-929 

MD50-08-7714 50-24813 600.00–602.00 QBO 09-957 09-957 09-957 — 09-957 09-957 09-957 09-957 09-957 09-957 09-957 — 09-957 

MD50-08-7716 50-24813 200.00–200.00 Pore-Gas — — — 08-1228 — — — — — — — 08-1227 — 

MD50-08-7717 50-24813 250.00–250.00 Pore-Gas — — — 08-1242 — — — — — — — 08-1241 — 

MD50-08-7715 50-24813 300.00–300.00 Pore-Gas — — — 08-1191 — — — — — — — 08-1190 — 

MD50-08-7721 50-24813 358.00-358.00 Pore-Gas — — — 09-1251 — — — — — — — 09-1250 — 

MD50-08-7720 50-24813 408.00-408.00 Pore-Gas — — — 09-1251 — — — — — — — 09-1250 — 

MD50-08-7719 50-24813 450.00-450.00 Pore-Gas — — — 09-1246 — — — — — — — 09-1245 — 

MD50-08-7718 50-24813 600.00-600.00 Pore-Gas — — — 09-1246 — — — — — — — 09-1245 — 

Borehole 50-603468 

MD50-08-7888 50-603468 300.00–301.50 QBT1G 08-1257 08-1257 08-1257 — 08-1257 08-1257 08-1257 08-1257 08-1257 08-1257 08-1257 — 08-1257 

MD50-08-7889 50-603468 350.00–351.00 QCT 08-1257 08-1257 08-1257 — 08-1257 08-1257 08-1257 08-1257 08-1257 08-1257 08-1257 — 08-1257 

MD50-08-7890 50-603468 400.00–401.50 QBO 08-1274 08-1274 08-1274 — 08-1274 08-1274 08-1274 08-1274 08-1274 08-1274 08-1274 — 08-1274 

MD50-08-7891 50-603468 450.00–451.50 QBO 08-1280 08-1280 08-1280 — 08-1280 08-1280 08-1280 08-1280 08-1280 08-1280 08-1280 — 08-1280 

MD50-08-7894 50-603468 300.00–300.00 Pore-Gas — — — 08-1650 — — — — — — — 08-1649 — 

MD50-08-7895 50-603468 354.00–354.00 Pore-Gas — — — 08-1650 — — — — — — — 08-1649 — 

MD50-08-7896 50-603468 403.00–403.00 Pore-Gas — — — 08-1650 — — — — — — — 08-1649 — 

MD50-08-7897 50-603468 450.00–450.00 Pore-Gas — — — 08-1656 — — — — — — — 08-1655 — 
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Borehole 50-24822 

MD50-08-7940 50-24822 300.00–302.00 QBT1G 09-374 09-374 09-374 — 09-374 09-374 09-374 09-374 09-374 09-374 09-374 — 09-374 

MD50-08-7941 50-24822 350.00–352.50 QBT1G 09-389 09-389 09-389 — 09-389 09-389 09-389 09-389 09-389 09-389 09-389 — 09-389 

MD50-08-7942 50-24822 400.00–402.00 QBO 09-394 09-394 09-394 — 09-394 09-394 09-394 09-394 09-394 09-394 09-394 — 09-394 

MD50-08-7943 50-24822 450.00–452.50 QBO 09-404 09-404 09-404 — 09-404 09-404 09-404 09-404 09-404 09-404 09-404 — 09-404 

MD50-08-7949 50-24822 351.00–351.00 Pore-Gas — — — 09-783 — — — — — — — 09-782 — 

MD50-08-7948 50-24822 402.00–402.00 Pore-Gas — — — 09-778 — — — — — — — 09-777 — 

MD50-08-7947 50-24822 450.00–450.00 Pore-Gas — — — 09-778 — — — — — — — 09-777 — 

Borehole 50-603060 

MD50-08-8148 50-603060 48.00–50.00 QBT3 08-704 08-704 08-704 — 08-704 08-704 08-704 08-704 08-704 08-704 08-704 — 08-704 

MD50-08-8149 50-603060 99.00–100.00 QBT3 08-710 08-710 08-710 — 08-710 08-710 08-710 08-710 08-710 08-710 08-710 — 08-710 

MD50-08-8150 50-603060 149.00–150.00 QBT2 08-710 08-710 08-710 — 08-710 08-710 08-710 08-710 08-710 08-710 08-710 — 08-710 

MD50-08-8151 50-603060 199.00–200.00 QBT1V 08-717 08-717 08-717 — 08-717 08-717 08-717 08-717 08-717 08-717 08-717 — 08-717 

MD50-08-8152 50-603060 248.50–250.00 QBT1V 08-722 08-722 08-722 — 08-722 08-722 08-722 08-722 08-722 08-722 08-722 — 08-722 

MD50-08-8153 50-603060 298.50–300.00 QBT1G 08-737 08-737 08-737 — 08-737 08-737 08-737 08-737 08-737 08-737 08-737 — 08-737 

MD50-08-8154 50-603060 360.00–362.00 QCT 08-834 08-834 08-834 — 08-834 08-834 08-834 08-834 08-834 08-834 08-834 — 08-834 

MD50-08-8156 50-603060 410.00–412.50 QBO 08-848 08-848 08-848 — 08-848 08-848 08-848 08-848 08-848 08-848 08-848 — 08-848 

MD50-08-8182 50-603060 450.00–451.50 QBO 08-848 08-848 08-848 — 08-848 08-848 08-848 08-848 08-848 08-848 08-848 — 08-848 

MD50-08-8161 50-603060 50.00–50.00 Pore-Gas — — — 08-770 — — — — — — — 08-769 — 

MD50-08-8160 50-603060 100.00–100.00 Pore-Gas — — — 08-770 — — — — — — — 08-769 — 

MD50-08-8159 50-603060 150.00–150.00 Pore-Gas — — — 08-764 — — — — — — — 08-765 — 

MD50-08-8158 50-603060 200.00–200.00 Pore-Gas — — — 08-758 — — — — — — — 08-757 — 

MD50-08-8157 50-603060 250.00–250.00 Pore-Gas — — — 08-758 — — — — — — — 08-757 — 

MD50-08-8162 50-603503 347.00–347.00 Pore-Gas — — — 09-2 — — — — — — — 09-1 — 

MD50-08-8163 50-603503 397.00–397.00 Pore-Gas — — — 09-2 — — — — — — — 09-1 — 

MD50-08-8164 50-603503 450.00–450.00 Pore-Gas — — — 09-17 — — — — — — — 09-16 — 

Borehole 50-603061 

MD50-08-8192 50-603061 8.00–10.00 FILL 08-645 08-645 08-645 — 08-645 08-645 08-645 08-645 08-645 08-645 08-645 — 08-645 

MD50-08-8193 50-603061 24.00–25.00 QBT3 08-645 08-645 08-645 — 08-645 08-645 08-645 08-645 08-645 08-645 08-645 — 08-645 

MD50-08-8194 50-603061 49.00–50.00 QBT3 08-645 08-645 08-645 — 08-645 08-645 08-645 08-645 08-645 08-645 08-645 — 08-645 

MD50-08-8195 50-603061 97.50–100.00 QBT2 08-645 08-645 08-645 — 08-645 08-645 08-645 08-645 08-645 08-645 08-645 — 08-645 

MD50-08-8196 50-603061 149.00–150.00 QBT2 08-662 08-662 08-662 — 08-662 08-662 08-662 08-662 08-662 08-662 08-662 — 08-662 

MD50-08-8197 50-603061 198.50–200.00 QBT1V 08-670 08-670 08-670 — 08-670 08-670 08-670 08-670 08-670 08-670 08-670 — 08-670 

MD50-08-8198 50-603061 249.00–250.00 QBT1G 08-670 08-670 08-670 — 08-670 08-670 08-670 08-670 08-670 08-670 08-670 — 08-670 

MD50-08-8199 50-603061 300.00–302.00 QBT1G 09-635 09-635 09-635 — 09-635 09-635 09-635 09-635 09-635 09-635 09-635 — 09-635 
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Borehole 50-603061 (cont.) 

MD50-08-8200 50-603061 350.00–352.00 QCT 09-635 09-635 09-635 — 09-635 09-635 09-635 09-635 09-635 09-635 09-635 — 09-635 

MD50-08-8221 50-603061 400.00–402.00 QBO 09-662 09-662 09-662 — 09-662 09-662 09-662 09-662 09-662 09-662 09-662 — 09-662 

MD50-08-8222 50-603061 450.00–452.00 QBO 09-680 09-680 09-680 — 09-680 09-680 09-680 09-680 09-680 09-680 09-680 — 09-680 

MD50-08-8206 50-603061 13.00–13.00 Pore-Gas — — — 08-735 — — — — — — — 08-734 — 

MD50-08-8205 50-603061 25.00–25.00 Pore-Gas — — — 08-726 — — — — — — — 08-725 — 

MD50-08-8204 50-603061 50.00–50.00 Pore-Gas — — — 08-726 — — — — — — — 08-725 — 

MD50-08-8203 50-603061 100.00–100.00 Pore-Gas — — — 08-724 — — — — — — — 08-723 — 

MD50-08-8202 50-603061 150.00–150.00 Pore-Gas — — — 08-724 — — — — — — — 08-723 — 

MD50-08-8201 50-603061 185.00–185.00 Pore-Gas — — — 08-715 — — — — — — — 08-714 — 

MD50-08-8230 50-603061 228.00–228.00 Pore-Gas — — — 09-1010 — — — — — — — 09-988 — 

MD50-08-8231 50-603061 274.00–274.00 Pore-Gas — — — 09-1010 — — — — — — — 09-988 — 

MD50-08-8209 50-603061 347.00–347.00 Pore-Gas — — — 09-902 — — — — — — — 09-901 — 

MD50-08-8208 50-603061 397.00–397.00 Pore-Gas — — — 09-902 — — — — — — — 09-901 — 

MD50-08-8207 50-603061 450.00–450.00 Pore-Gas — — — 09-872 — — — — — — — 09-871 — 

Borehole 50-603062 

MD50-08-8238 50-603062 48.50–50.00 QBT3 08-759 08-759 08-759 — 08-759 08-759 08-759 08-759 08-759 08-759 08-759 — 08-759 

MD50-08-8239 50-603062 98.50–100.00 QBT2 08-771 08-771 08-771 — 08-771 08-771 08-771 08-771 08-771 08-771 08-771 — 08-771 

MD50-08-8240 50-603062 148.50–150.00 QBT2 08-771 08-771 08-771 — 08-771 08-771 08-771 08-771 08-771 08-771 08-771 — 08-771 

MD50-08-8241 50-603062 198.50–200.00 QBT1V 08-780 08-780 08-780 — 08-780 08-780 08-780 08-780 08-780 08-780 08-780 — 08-780 

MD50-08-8242 50-603062 248.50–250.00 QBT1G 08-785 08-785 08-785 — 08-785 08-785 08-785 08-785 08-785 08-785 08-785 — 08-785 

MD50-08-8243 50-603062 298.50–300.00 QBT1G 08-798 08-798 08-798 — 08-798 08-798 08-798 08-798 08-798 08-798 08-798 — 08-798 

MD50-08-8244 50-603062 350.00–352.00 QCT 09-239 09-239 09-239 — 09-239 09-239 09-239 09-239 09-239 09-239 09-239 — 09-239 

MD50-08-8245 50-603062 400.00–402.00 QBO 09-247 09-247 09-247 — 09-247 09-247 09-247 09-247 09-247 09-247 09-247 — 09-247 

MD50-08-8246 50-603062 450.00–452.00 QBO 09-321 09-321 09-321 — 09-321 09-321 09-321 09-321 09-321 09-321 09-321 — 09-321 

MD50-08-8251 50-603062 50.00–50.00 Pore-Gas — — — 08-871 — — — — — — — 08-839 — 

MD50-08-8250 50-603062 100.00–100.00 Pore-Gas — — — 08-829 — — — — — — — 08-828 — 

MD50-08-8249 50-603062 150.00–150.00 Pore-Gas — — — 08-829 — — — — — — — 08-828 — 

MD50-08-8248 50-603062 200.00–200.00 Pore-Gas — — — 08-815 — — — — — — — 08-814 — 

MD50-08-8247 50-603062 250.00–250.00 Pore-Gas — — — 08-815 — — — — — — — 08-814 — 

MD50-08-8252 50-603062 337.00–337.00 Pore-Gas — — — 09-665 — — — — — — — 09-666 — 

MD50-08-8253 50-603062 387.00–387.00 Pore-Gas — — — 09-700 — — — — — — — 09-699 — 

MD50-08-8254 50-603062 450.00–450.00 Pore-Gas — — — 09-700 — — — — — — — 09-699 — 
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Borehole 50-603064 

MD50-08-8328 50-603064 8.50–10.00 QBT3 08-835 08-835 08-835 — 08-835 08-835 08-835 08-835 08-835 08-835 08-835 — 08-835 

MD50-08-8329 50-603064 23.00–25.00 QBT3 08-835 08-835 08-835 — 08-835 08-835 08-835 08-835 08-835 08-835 08-835 — 08-835 

MD50-08-8330 50-603064 48.50–50.00 QBT3 08-835 08-835 08-835 — 08-835 08-835 08-835 08-835 08-835 08-835 08-835 — 08-835 

MD50-08-8331 50-603064 98.50–100.00 QBT2 08-852 08-852 08-852 — 08-852 08-852 08-852 08-852 08-852 08-852 08-852 — 08-852 

MD50-08-8332 50-603064 148.50–150.00 QBT1V 08-852 08-852 08-852 — 08-852 08-852 08-852 08-852 08-852 08-852 08-852 — 08-852 

MD50-08-8333 50-603064 198.50–200.00 QBT1V 08-867 08-867 08-867 — 08-867 08-867 08-867 08-867 08-867 08-867 08-867 — 08-867 

MD50-08-8334 50-603064 247.50–250.00 QBT1G 08-868 08-868 08-868 — 08-868 08-868 08-868 08-868 08-868 08-868 08-868 — 08-868 

MD50-08-8335 50-603064 298.50–300.00 QBT1G 08-870 08-870 08-870 — 08-870 08-870 08-870 08-870 08-870 08-870 08-870 — 08-870 

MD50-08-8336 50-603064 350.00–351.50 QCT 09-63 09-63 09-63 — 09-63 09-63 09-63 09-63 09-63 09-63 09-63 — 09-63 

MD50-08-8357 50-603064 400.00–401.50 QBO 09-65 09-65 09-65 — 09-65 09-65 09-65 09-65 09-65 09-65 09-65 — 09-65 

MD50-08-8358 50-603064 450.00–451.50 QBO 09-66 09-66 09-66 — 09-66 09-66 09-66 09-66 09-66 09-66 09-66 — 09-66 

MD50-08-8359 50-603064 500.00–502.00 QBO 09-184 09-184 09-184 — 09-184 09-184 09-184 09-184 09-184 09-184 09-184 — 09-184 

MD50-08-8343 50-603064 25.00–25.00 Pore-Gas — — — 09-733 — — — — — — — 09-732 — 

MD50-08-8342 50-603064 66.00–66.00 Pore-Gas — — — 09-663 — — — — — — — 09-664 — 

MD50-08-8344 50-603064 113.00–113.00 Pore-Gas — — — 09-733 — — — — — — — 09-732 — 

MD50-08-8345 50-603064 176.00–176.00 Pore-Gas — — — 09-720 — — — — — — — 09-719 — 

MD50-08-8338 50-603064 200.00–200.00 Pore-Gas — — — 08-1043 — — — — — — — 08-1042 — 

MD50-08-8337 50-603064 250.00–250.00 Pore-Gas — — — 08-1038 — — — — — — — 08-1037 — 

MD50-08-8341 50-603064 332.00–332.00 Pore-Gas — — — 09-634 — — — — — — — 09-633 — 

MD50-08-8340 50-603064 400.00–400.00 Pore-Gas — — — 09-634 — — — — — — — 09-633 — 

MD50-08-8339 50-603064 500.00–500.00 Pore-Gas — — — 09-601 — — — — — — — 09-600 — 

Boreholes 50-24771 and 50-603471 

MD50-08-7616 50-24771 198.00–200.00 QBT1V 08-1072 08-1072 08-1072 — 08-1072 08-1072 08-1072 08-1072 08-1072 08-1072 08-1072 — 08-1072 

MD50-08-7617 50-24771 248.50–250.00 QBT1G 08-1072 08-1072 08-1072 — 08-1072 08-1072 08-1072 08-1072 08-1072 08-1072 08-1072 — 08-1072 

MD50-08-7618 50-24771 297.50–300.00 QBT1G 08-1089 08-1089 08-1089 — 08-1089 08-1089 08-1089 08-1089 08-1089 08-1089 08-1089 — 08-1089 

MD50-08-7620 50-603471 350.00–351.50 QCT 08-1465 08-1465 08-1465 — 08-1465 08-1465 08-1465 08-1465 08-1465 08-1465 08-1465 — 08-1465 

MD50-08-7619 50-603471 400.00–402.00 QBO 08-1489 08-1489 08-1489 — 08-1489 08-1489 08-1489 08-1489 08-1489 08-1489 08-1489 — 08-1489 

MD50-08-7621 50-603471 450.00–452.00 QBO 08-1490 08-1490 08-1490 — 08-1490 08-1490 08-1490 08-1490 08-1490 08-1490 08-1490 — 08-1490 

MD50-08-7626 50-24771 200.00–200.00 Pore-Gas — — — 08-1100 — — — — — — — 08-1099 — 

MD50-08-7627 50-24771 250.00–250.00 Pore-Gas — — — 08-1100 — — — — — — — 08-1099 — 

MD50-08-7625 50-24771 300.00–300.00 Pore-Gas — — — 08-1095 — — — — — — — 08-1088 — 

MD50-08-7628 50-603471 360.00–360.00 Pore-Gas — — — 08-1615 — — — — — — — 08-1616 — 

MD50-08-7629 50-603471 410.00–410.00 Pore-Gas — — — 08-1615 — — — — — — — 08-1616 — 

MD50-08-7630 50-603471 450.00–450.00 Pore-Gas — — — 08-1615 — — — — — — — 08-1616 — 

MD50-09-3534 50-603471 450.00–450.00 Pore-Gas — — — 09-814 — — — — — — — 09-813 — 



MDA C Phase II Investigation Report 

May 2009 F-30 EP2009-0215 

Table F-2.0-2 (continued) 

Sample ID Location ID Depth (ft) Media A
m

er
ic

iu
m

-2
41

 

A
ni

on
s 

G
am

m
a-

em
itt

in
g 

R
ad

io
nu

cl
id

es
 

Tr
iti

um
 

Is
ot

op
ic

 P
lu

to
ni

um
 

Is
ot

op
ic

 U
ra

ni
um

 

TA
L 

M
et

al
s 

PC
B

s 

Pe
rc

hl
or

at
e 

St
ro

nt
iu

m
-9

0 

SV
O

C
s 

VO
C

s 

C
ya

ni
de

 (t
ot

al
) 

Boreholes 50-24817 and 50-603383 

MD50-08-7739 50-24817 300.00–302.50 QBT1G 08-978 08-978 08-978 — 08-978 08-978 08-978 08-978 08-978 08-978 08-978 — 08-978 

MD50-08-7743 50-24817 350.00–352.00 QCT 08-992 08-992 08-992 — 08-992 08-992 08-992 08-992 08-992 08-992 08-992 — 08-992 

MD50-08-7742 50-24817 400.00–402.00 QBO 08-996 08-996 08-996 — 08-996 08-996 08-996 08-996 08-996 08-996 08-996 — 08-996 

MD50-08-7741 50-24817 450.00–452.50 QBO 08-996 08-996 08-996 — 08-996 08-996 08-996 08-996 08-996 08-996 08-996 — 08-996 

MD50-08-14863 50-603383 286.00–286.00 Pore-Gas — — — 08-1903 — — — — — — — 08-1902 — 

MD50-08-14864 50-603383 359.00–359.00 Pore-Gas — — — 08-1942 — — — — — — — 08-1941 — 

MD50-08-14865 50-603383 408.00–408.00 Pore-Gas — — — 08-1965 — — — — — — — 08-1966 — 

MD50-08-14866 50-603383 450.00–450.00 Pore-Gas — — — 08-1992 — — — — — — — 08-1991 — 

Boreholes 50-24820 and 50-603467 

MD50-08-7829 50-24820 300.00–303.00 QBT1G 08-644 08-644 08-644 — 08-644 08-644 08-644 08-644 08-644 08-644 08-644 — 08-644 

MD50-08-7830 50-24820 350.00–351.50 QCT 08-644 08-644 08-644 — 08-644 08-644 08-644 08-644 08-644 08-644 08-644 — 08-644 

MD50-08-7831 50-24820 400.00–401.50 QBO 08-644 08-644 08-644 — 08-644 08-644 08-644 08-644 08-644 08-644 08-644 — 08-644 

MD50-08-7832 50-24820 450.00–452.00 QBO 08-671 08-671 08-671 — 08-671 08-671 08-671 08-671 08-671 08-671 08-671 — 08-671 

MD50-08-7833 50-24820 500.00–502.50 QBO 08-718 08-718 08-718 — 08-718 08-718 08-718 08-718 08-718 08-718 08-718 — 08-718 

MD50-08-7834 50-24820 550.00–552.50 QBO 08-736 08-736 08-736 — 08-736 08-736 08-736 08-736 08-736 08-736 08-736 — 08-736 

MD50-08-7828 50-24820 600.00–602.50 QBO 08-781 08-781 08-781 — 08-781 08-781 08-781 08-781 08-781 08-781 08-781 — 08-781 

MD50-08-14858 50-603467 287.00–287.00 Pore-Gas — — — 08-1734 — — — — — — — 08-1733 — 

MD50-08-14860 50-603467 360.00–360.00 Pore-Gas — — — 08-1786 — — — — — — — 08-1769 — 

MD50-08-14859 50-603467 409.00–409.00 Pore-Gas — — — 08-1753 — — — — — — — 08-1754 — 

MD50-08-14857 50-603467 500.00–500.00 Pore-Gas — — — 08-1740 — — — — — — — 08-1723 — 

MD50-08-14856 50-603467 600.00–600.00 Pore-Gas — — — 08-1679 — — — — — — — 08-1678 — 

Borehole 50-603063 

MD50-08-8282 50-603063 8.00–10.00 QBT3 08-606 08-606 08-606 — 08-606 08-606 08-606 08-606 08-606 08-606 08-606 — 08-606 

MD50-08-8283 50-603063 23.50–25.00 QBT3 08-606 08-606 08-606 — 08-606 08-606 08-606 08-606 08-606 08-606 08-606 — 08-606 

MD50-08-8284 50-603063 48.50–50.00 QBT3 08-606 08-606 08-606 — 08-606 08-606 08-606 08-606 08-606 08-606 08-606 — 08-606 

MD50-08-8285 50-603063 97.50–99.00 QBT3 08-607 08-607 08-607 — 08-607 08-607 08-607 08-607 08-607 08-607 08-607 — 08-607 

MD50-08-8286 50-603063 148.00–150.00 QBT2 08-622 08-622 08-622 — 08-622 08-622 08-622 08-622 08-622 08-622 08-622 — 08-622 

MD50-08-8287 50-603063 198.00–200.00 QBT1V 08-622 08-622 08-622 — 08-622 08-622 08-622 08-622 08-622 08-622 08-622 — 08-622 

MD50-08-8288 50-603063 248.00–250.00 QBT1G 08-629 08-629 08-629 — 08-629 08-629 08-629 08-629 08-629 08-629 08-629 — 08-629 

MD50-08-8311 50-603063 300.00–302.50 QBT1G 08-799 08-799 08-799 — 08-799 08-799 08-799 08-799 08-799 08-799 08-799 — 08-799 

MD50-08-8290 50-603063 400.00–402.50 QBO 08-821 08-821 08-821 — 08-821 08-821 08-821 08-821 08-821 08-821 08-821 — 08-821 

MD50-08-8312 50-603063 450.00–452.00 QBO 08-851 08-851 08-851 — 08-851 08-851 08-851 08-851 08-851 08-851 08-851 — 08-851 

MD50-08-8296 50-603063 10.00–10.00 Pore-Gas — — — 08-716 — — — — — — — 08-713 — 

MD50-08-8295 50-603063 25.00–25.00 Pore-Gas — — — 08-708 — — — — — — — 08-709 — 
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Borehole 50-603063 (cont.) 

MD50-08-8294 50-603063 50.00–50.00 Pore-Gas — — — 08-708 — — — — — — — 08-709 — 

MD50-08-8291 50-603063 99.00–99.00 Pore-Gas — — — 08-702 — — — — — — — 08-703 — 

MD50-08-8292 50-603063 150.00–150.00 Pore-Gas — — — 08-702 — — — — — — — 08-703 — 

MD50-08-8293 50-603063 200.00–200.00 Pore-Gas — — — 08-708 — — — — — — — 08-709 — 

MD50-09-1668 50-603063 347.00–347.00 Pore-Gas — — — 09-793 — — — — — — — 09-792 — 

MD50-09-1667 50-603063 397.00–397.00 Pore-Gas — — — 09-793 — — — — — — — 09-792 — 

MD50-09-1666 50-603063 450.00–450.00 Pore-Gas — — — 09-793 — — — — — — — 09-792 — 

Note: Numbers in analyte columns are request numbers. 

* — = Analysis not requested. 
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Table F-2.1-1 

Inorganic Chemicals above BVs in Surface and Near-Surface Samples Collected in 2008 at MDA C 

Sample ID Location ID Depth (ft) Media A
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Soil BVa 29200 8.17 295 0.4 6120 19.3 8.64 14.7 22.3 4610 671 1.52 48.8 

Qbt 3 BVa 7340 2.79 46 1.63 2200 7.14 3.14 4.66 11.2 1690 482 0.3 63.5 

MD50-08-8374 50-603065 1.00–1.50 FILL —b — — — — — — — — — — 1.7 (U) — 

MD50-08-8386 50-603066 1.00–1.50 FILL — — — — — — — — — — — 1.58 (U) — 

MD50-08-8377 50-603067 0.00–0.50 FILL — — — — — — — — — — — 1.57 (U) — 

MD50-08-8378 50-603067 1.00–1.50 FILL — — — — — — — — — — — 1.59 (U) — 

MD50-08-8379 50-603068 0.00–0.50 FILL — — — 0.511 (U) — — — — — — — — — 

MD50-08-8382 50-603069 1.00–1.50 FILL — — — — — — — — — — — 1.54 (U) — 

MD50-08-8383 50-603070 0.00–0.50 FILL — — — — — — — — — — — 1.57 (U) — 

MD50-08-8384 50-603070 0.90–1.00 QBT3 — — — — — 18.2 — — — — — 1.47 (U) — 

MD50-08-8385 50-603071 0.00–0.50 FILL — — — — — — — — — — — — 82.2 

MD50-08-8391 50-603074 0.00–0.50 SOIL — — — — — — — — — — — 1.98 — 

MD50-08-8393 50-603075 0.00–0.50 SOIL — — — — — — — — — — — 1.56 (U) — 

MD50-08-8394 50-603075 0.50–0.70 SOIL — — — — — — — — — — — 1.76 — 

MD50-08-8396 50-603076 0.50–1.00 SOIL — — — 0.522 (U) — — — — — — — — — 

MD50-08-8397 50-603077 0.00–0.30 SOIL — — — 0.521 (U) — — — — — — — — — 

MD50-08-8399 50-603078 0.00–0.50 SOIL — — — 0.555 (U) — — — — — — — 1.8 — 

MD50-08-8401 50-603079 0.00–0.50 FILL — — — 0.887 — — — — — — — 4.27 — 

MD50-08-8402 50-603079 1.00–1.50 FILL — — — 0.546 (U) — — — — — — — 2.7 (U) — 

MD50-08-8403 50-603080 0.00–0.50 FILL — — — 0.52 (U) — — — — — — — 4.3 — 

MD50-08-8404 50-603080 1.00–1.50 FILL — — — 0.54 (U) — — 10.7 — — — 836 5.43 — 

MD50-08-8405 50-603081 0.00–0.50 FILL — — — 0.505 (U) — — — — — — — 3.52 (U) — 

MD50-08-8406 50-603081 1.00–1.50 FILL — — — 0.524 (U) — — — — — — — 6.18 — 

MD50-08-8407 50-603082 0.00–0.50 FILL — — — 0.507 (U) — — — — — — — 3.81 — 

MD50-08-8408 50-603082 1.00–1.20 FILL — — — 0.515 (U) — — — — — — — 5.17 — 

MD50-08-8409 50-603083 0.00–0.50 FILL — — — — — — — — — — — 3.76 53.8 

MD50-08-8410 50-603083 1.00–1.50 FILL — — — 0.537 (U) — — — — — — — 5.92 — 

MD50-08-8411 50-603084 0.00–0.50 FILL — — — — — — — — — — — 1.61 (U) — 

MD50-08-8412 50-603084 1.00–1.50 FILL — — — — — — — — — — — 1.55 (U) — 

MD50-08-8413 50-603085 0.00–0.50 FILL — — — 0.549 (U) — — — — — — — 1.81 (U) — 

MD50-08-8414 50-603085 1.00–1.50 FILL — — — 0.539 (U) — — — — — — — — — 

MD50-08-8415 50-603086 0.00–0.50 FILL — — — — — — — — — — — 1.64 (U) — 

MD50-08-8416 50-603086 1.00–1.50 FILL — — — 0.575 (U) — — — — — — — 1.73 (U) — 

MD50-08-8417 50-603087 0.00–0.50 FILL — — — — — — — — — — — 1.63 (U) — 

MD50-08-8418 50-603087 1.00–1.50 FILL — — — — — — — — — — — 1.57 (U) — 
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Table F-2.1-1 (continued) 
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Soil BVa 29200 8.17 295 0.4 6120 19.3 8.64 14.7 22.3 4610 671 1.52 48.8 

Qbt 3 BVa 7340 2.79 46 1.63 2200 7.14 3.14 4.66 11.2 1690 482 0.3 63.5 

MD50-08-8419 50-603088 0.00–0.50 FILL — — — — — — — — — — — 1.64 (U) — 

MD50-08-8420 50-603088 1.00–1.50 FILL — — — 0.537 (U) — — — — — — — — — 

MD50-08-8421 50-603089 0.00–0.50 FILL — — — — — — — — — — — 1.81 (U) — 

MD50-08-8422 50-603089 1.00–1.50 FILL — — — — — — — — — — — 1.55 (U) — 

MD50-08-8424 50-603090 1.00–1.50 FILL — — — 0.544 (U) — — — — — — — 1.63 (U) — 

MD50-08-8426 50-603091 1.00–1.50 FILL — — — 0.534 (U) — — — — — — — 1.6 (U) — 

MD50-08-8427 50-603092 0.00–0.50 FILL — — — 0.519 (U) — — — — — — — 4.85 — 

MD50-08-8428 50-603092 1.00–1.50 FILL — — — 0.531 (U) — — — — — — — 4.05 — 

MD50-08-8429 50-603093 0.00–0.50 SOIL — — — 0.547 (U) — — — — — — — 1.98 — 

MD50-08-8430 50-603093 1.00–1.50 SOIL — — — 0.535 (U) — — — — — — — — — 

MD50-08-8431 50-603094 0.00–0.30 SOIL — — — — — — — — — — — 2.15 — 

Note: Results are in mg/kg. Data qualifiers are defined in Appendix A. 
a
 BVs are from LANL (1998, 059730). 

b
 — = Not detected or not detected above BV. 
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Inorganic Chemicals above BVs in Tuff in Phase II Boreholes at MDA C 
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Soil BV
a 29200 0.83 8.17 295 1.83 0.4 6120 19.3 8.64 14.7 0.5 21500 22.3 4610 671 15.4 na

b na 3460 1.52 1 915 39.6 48.8 

Qbt 2, Qbt 3 BV
a 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 0.5 14500 11.2 1690 482 6.58 na na 3500 0.3 1 2770 17 63.5 

Qbt 1v BV
a 8170 0.5 1.81 26.5 1.7 0.4 3700 2.24 1.78 3.26 0.5 9900 18.4 780 408 2 na na 6670 0.3 1 6330 4.48 84.6 

Qbt 1g, Qct, Qbo BV
a 3560 0.5 0.56 25.7 1.44 0.4 1900 2.6 8.89 3.96 0.5 3700 13.5 739 189 2 na na 2390 0.3 1 4350 4.59 40 

Tt BV
a na na na na na na na na na na na na na na na na na na na na na na na na 

Boreholes 50-24769 and 50-603470 

MD50-08-7442 50-24769 198.00–200.00 QBT1V —
c — — — — 0.494 (U) — — — — — — — — — — — — — 5.26 — — — — 

MD50-08-7443 50-24769 248.00–250.00 QBT1G — — 1.18 (J) 42.2 — 0.526 (U) — — — — — 6550 — — 233 — — — — 4.6 — — — — 

MD50-08-7444 50-24769 298.00–300.00 QBT1G — — 0.649 (J) — — 0.526 (U) — — — — — — — — — — — — — 1.39 (J) — — — — 

MD50-08-7445 50-603470 360.00–362.00 QCT — — 15.7 (U) — — 0.523 (U) — 7.79 — — — 4970 — — — 2.41 — — — 1.57 (U) — — 5.64 (J) — 

MD50-08-7446 50-603470 400.00–402.00 QBO — — 1.58 (U) — — 0.527 (U) — 6.37 (J) — — — 4850 — — — — — — — 1.38 (U) — — — — 

MD50-08-7447 50-603470 450.00–452.50 QBO — — 1.61 (U) — — 0.535 (U) — 6.34 — — — 4780 — — — — — — — 1.61 (U) — — — — 

MD50-08-7448 50-603470 500.00–502.00 QBO — — 7.91 (U) 26.2 — 0.527 (U) — 3.59 — — — 3720 — 763 (J+) — 2.01 0.715 (J) — — 1.58 (U) — — — — 

MD50-08-7449 50-603470 550.50–552.50 QBO — — 8.15 (U) — — 0.543 (U) — 6.78 — 5.5 — 5310 — 1330 (J+) — 3.67 — — — 1.63 (U) — — 8.12 — 

MD50-08-7450 50-603470 600.00–602.00 QBO — — 7.99 (U) — — 0.533 (U) — 2.82 — — — — — — — — — — — 1.6 (U) — — — — 

MD50-08-7441 50-603470 650.00–653.00 TT 17200 — 12.6 151 (J) 0.749 0.333 (J) 22000 25.4 9.13 14.7 — 19300 7.46 6590 (J) 366 (J) 40.2 — — 4250 3.69 0.124 (J-) 331 28.8 34.8 

Boreholes 50-24771 and 50-603471 

MD50-08-7616 50-24771 198.00–200.00 QBT1V — — — — — 0.498 (U) — 5.45 (J) — — — — — — — — — — — 1.27 (J) — — — — 

MD50-08-7617 50-24771 248.50–250.00 QBT1G — — 1.58 (J) 30.1 — 0.532 (U) — — — — — 5580 — — 340 — 0.912 (J) — — 1.6 (U) — — — — 

MD50-08-7618 50-24771 297.50–300.00 QBT1G — — 1.63 (U) — — 0.543 (U) — 3.19 — — — 4040 53.4 — 290 — — — — 2.99 — — 9.5 (J) — 

MD50-08-7620 50-603471 350.00–351.50 QCT — — 1.67 (U) — — 0.557 (U) — 5.99 — — — — — — — — 0.955 (J) — — 0.561 (J) — — — — 

MD50-08-7619 50-603471 400.00–402.00 QBO — — 1.61 (U) — — 0.535 (U) — 3.18 — — — 4330 — — — — 0.836 (J) — — 0.608 (J) — — — — 

MD50-08-7621 50-603471 450.00–452.00 QBO — — 1.64 (U) — — 0.548 (U) — 5.92 — — — 4320 — — — — 0.837 (J) — — 0.952 (J) — — — — 

Boreholes 50-24783 and 50-603472 

MD50-08-7646 50-24783 198.00–200.00 QBT1V — — — — — 0.492 (U) — — — — — — — — — — — — — 1.99 (U) — — — — 

MD50-08-7647 50-24783 248.50–250.00 QBT1V — — — 33 — 0.527 (U) — — — — — — — — — — 0.975 (J) 0.00073 (J) — 3.55 — — — — 

MD50-08-7648 50-24783 298.50–300.00 QBT1G — — 1.65 (U) — — 0.551 (U) — — — — — — — — — — — — — 1.65 (U) — — — — 

MD50-08-7649 50-603472 350.00–354.00 QCT — — 0.66 (J) 37.5 — — — 3.9 — — 0.54 (UJ) — — 1210 (J) 195 4.2 — — — 0.54 (U) — — 4.9 (J) — 

MD50-08-7650 50-603472 400.00–402.50 QBO — 0.54 (U) — — — — — 6 — — 0.54 (UJ) — — — — 2.6 — — — 0.54 (U) — — — — 

MD50-08-7651 50-603472 450.00–452.00 QBO — — 8.09 (U) 33.5 — 0.539 (U) — 11.1 — 4.23 — 5750 — 869 (J+) — 2.36 — — — 1.62 (U) — — 6.24 — 

Borehole 50-24784 

MD50-08-7676 50-24784 350.00–352.00 QCT — — 0.57 (J) 27.9 — — — 4.2 (J) — — — — — — — 4.5 — — — 0.55 (U) — — — — 

MD50-08-7677 50-24784 400.00–402.00 QBO — 0.55 (U) 1.1 (U) 29.9 — — — 4.2 (J) — — — — — 1310 — 2.2 — — — 0.55 (U) — — 4.8 — 

MD50-08-7678 50-24784 450.00–452.00 QBO — 0.54 (U) — 33.6 — — — 10.2 — — — — — — — 5.3 0.12 (J) — — 0.54 (U) — — — — 
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Soil BV
a 29200 0.83 8.17 295 1.83 0.4 6120 19.3 8.64 14.7 0.5 21500 22.3 4610 671 15.4 na

b na 3460 1.52 1 915 39.6 48.8 

Qbt 2, Qbt 3 BV
a 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 0.5 14500 11.2 1690 482 6.58 na na 3500 0.3 1 2770 17 63.5 

Qbt 1v BV
a 8170 0.5 1.81 26.5 1.7 0.4 3700 2.24 1.78 3.26 0.5 9900 18.4 780 408 2 na na 6670 0.3 1 6330 4.48 84.6 

Qbt 1g, Qct, Qbo BV
a 3560 0.5 0.56 25.7 1.44 0.4 1900 2.6 8.89 3.96 0.5 3700 13.5 739 189 2 na na 2390 0.3 1 4350 4.59 40 

Tt BV
a na na na na na na na na na na na na na na na na na na na na na na na na 

Borehole 50-24813 

MD50-08-7706 50-24813 198.50–200.00 QBT1V — — 2.71 — — 0.52 (U) — — — — — — — — — — 1.11 0.00123 (J+) — 0.533 (U) — — — — 

MD50-08-7707 50-24813 248.50–250.00 QBT1V — — 2.07 55.5 (J) — 0.556 (U) — — — — — — — — — — 1.69 (J-) 0.000576 (J+) — 0.895 (J) — — — — 

MD50-08-7708 50-24813 298.00–300.00 QBT1G — — 1.62 (U) — — 0.539 (U) — — — — — — — — — — 1.04 (J-) — — 1.62 (U) — — — — 

MD50-08-7709 50-24813 350.00–352.00 QCT — 1.11 (U) — 27.8 — 0.553 (U) — 4.94 — — — — — 741 (J+) — 2.73 0.667 (J) — — 1.08 (U) — — 4.83 — 

MD50-08-7710 50-24813 400.00–402.00 QBO — 1.02 (UJ) 1.05 (U) — — 0.509 (U) — 4 — — — — — — — — — — — 1.05 (U) — — — — 

MD50-08-7711 50-24813 450.00–452.00 QBO — 1.06 (U) 1.07 (U) — — 0.531 (U) — 5.04 — — — 4530 — — — — — — — 1.07 (U) — — — — 

MD50-08-7712 50-24813 500.00–502.00 QBO — 1.02 (U) 1.07 (U) — — 0.512 (U) — 4.01 — — — — — — — — — — — 1.07 (U) — — — — 

MD50-08-7713 50-24813 550.00–552.00 QBO — 1.06 (U) 1.07 (U) — — 0.53 (U) — 5.5 — — — 4870 — 1400 — 2.84 — — — 1.07 (U) — — 5.95 — 

MD50-08-7714 50-24813 600.00–602.00 QBO — 1.07 (U) 1.09 (U) — — 0.534 (U) — 3.29 — — — — — — — — — 0.000683 (J) — 1.09 (U) — — — — 

Borehole 50-24817 

MD50-08-7739 50-24817 300.00–302.50 QBT1G — — 0.786 (J) — — 0.534 (U) — — — — — — — — — — 1.18 — — 1.6 (U) — — — — 

MD50-08-7743 50-24817 350.00–352.00 QCT 6340 (J+) — 3.04 93.8 — 0.591 (U) 2890 (J+) 7.4 — 7.95 — 7910 — 1930 (J+) 269 (J+) 6.85 1.4 — — 1.77 (U) — — 11.7 — 

MD50-08-7742 50-24817 400.00–402.00 QBO — — — — — 0.544 (U) — 3.81 — — — 4240 — — — — — — — 1.63 (U) — — — — 

MD50-08-7741 50-24817 450.00–452.50 QBO — — 0.596 (J) — — 0.53 (U) — 5.4 — — — 4680 — — — — — — — 0.683 (J) — — — — 

Borehole 50-24820 

MD50-08-7829 50-24820 300.00–303.00 QBT1G — — 1.56 (U) — — 0.52 (U) — 16.6 (U) — — — — 22.1 — — — — — — 0.707 (J) — — — — 

MD50-08-7830 50-24820 350.00–351.50 QCT 5270 (J+) — 1.63 (U) 57.2 — 0.543 (U) 2300 5.24 (J) — 6.13 — 7260 — 1440 256 5.15 — — — 2.72 — — 9.58 — 

MD50-08-7831 50-24820 400.00–401.50 QBO — — 1.56 (U) — — 0.52 (U) — 2.93 (J) — — — 6430 — — — — — — — 2.01 — — 6.99 — 

MD50-08-7832 50-24820 450.00–452.00 QBO — — 1.6 (U) — — 0.534 (U) — — — — — 4560 — — — — — — — 1.6 (U) — — — — 

MD50-08-7833 50-24820 500.00–502.50 QBO — — 1.62 (U) — — 0.54 (U) — 9.48 — — — 3840 — — — 2.72 (J) — — — 1.28 (J) — — — — 

MD50-08-7834 50-24820 550.00–552.50 QBO — — 1.62 (U) 34.2 — 0.538 (U) 2640 (J) 6.12 (J) — 4.7 — 5320 — 1420 (J+) — 4.53 (J+) — — — 1.08 (J) — — 7.44 — 

MD50-08-7828 50-24820 600.00–602.50 QBO — — 1.61 (U) — — 0.538 (U) — 3.71 — — — — — — — — — — — 1.61 (U) — — — — 

Borehole 50-603468 

MD50-08-7888 50-603468 300.00–301.50 QBT1G — — 0.674 (J) — — 0.541 (U) — 2.69 — — — — 48.8 (J-) — — — — — — 1.23 (J) — — — 68.7 (J-) 

MD50-08-7889 50-603468 350.00–351.00 QCT — — 1.52 (J) — — 0.52 (U) — 5.78 — — — 4660 (J) — — — 2.64 — — — 2.46 — — 5.38 — 

MD50-08-7890 50-603468 400.00–401.50 QBO — — 1.56 (U) — — 0.519 (U) — — — — — — — — — — — — — 1.56 (U) — — — — 

MD50-08-7891 50-603468 450.00–451.50 QBO — — 1.11 (J) 29.5 — 0.541 (U) — 7.57 (J-) — — — 4930 — — — — — — — 1.94 — — — — 
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Soil BV
a 29200 0.83 8.17 295 1.83 0.4 6120 19.3 8.64 14.7 0.5 21500 22.3 4610 671 15.4 na

b na 3460 1.52 1 915 39.6 48.8 

Qbt 2, Qbt 3 BV
a 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 0.5 14500 11.2 1690 482 6.58 na na 3500 0.3 1 2770 17 63.5 

Qbt 1v BV
a 8170 0.5 1.81 26.5 1.7 0.4 3700 2.24 1.78 3.26 0.5 9900 18.4 780 408 2 na na 6670 0.3 1 6330 4.48 84.6 

Qbt 1g, Qct, Qbo BV
a 3560 0.5 0.56 25.7 1.44 0.4 1900 2.6 8.89 3.96 0.5 3700 13.5 739 189 2 na na 2390 0.3 1 4350 4.59 40 

Tt BV
a na na na na na na na na na na na na na na na na na na na na na na na na 

Borehole 50-24822 

MD50-08-7940 50-24822 300.00–302.00 QBT1G — 1.08 (U) 0.818 (J) — — 0.54 (U) — — — — — — — — — — 1.1 (J-) — — 1.07 (U) — — — — 

MD50-08-7941 50-24822 350.00–352.50 QBT1G — — 1.11 (J) — — 0.546 (U) — 3.43 — — — — — — — — 1.15 (J-) — — 1.11 (U) — — — — 

MD50-08-7942 50-24822 400.00–402.00 QBO — 0.676 (U) 1.43 (J) — — 0.519 (U) — 6.36 (J) — — — 4280 — — — — — — — 1.04 (U) — — — — 

MD50-08-7943 50-24822 450.00–452.50 QBO — — 1.72 — — 0.534 (U) — 7.01 — — — 4330 — — — 2.05 (J) — — — 1.09 (UJ) — — — — 

Borehole 50-603060 

MD50-08-8148 50-603060 48.00–50.00 QBT3 — 2 (U) — — — — — — — — — — — — — — — — — 3.03 — — — — 

MD50-08-8149 50-603060 99.00–100.00 QBT3 — — — — — — — — — — — — — — — — — — — 0.989 (J) — — — — 

MD50-08-8150 50-603060 149.00–150.00 QBT2 — — — — — — — — — — — — — — — — — — — 1.51 — — — — 

MD50-08-8151 50-603060 199.00–200.00 QBT1V — — — — — 0.494 (U) — 6.92 — — — — — — — — — 0.000704 (J) — 1.05 (J) — — — — 

MD50-08-8152 50-603060 248.50–250.00 QBT1V — — — — — 0.583 (U) — 3.09 — — — — — — — — — — — 1.71 (J) — — — — 

MD50-08-8153 50-603060 298.50–300.00 QBT1G — — 1.63 (U) — — 0.543 (U) — 2.69 (J) — — — — — — — — — — — 0.641 (J) — — — — 

MD50-08-8154 50-603060 360.00–362.00 QCT — — 1.57 (U) 28.8 — 0.523 (U) — 3.88 — — — — — — 199 — — — — 1.57 (U) — — 4.6 — 

MD50-08-8156 50-603060 410.00–412.50 QBO — — 1.54 (U) — — 0.514 (U) — 3.24 (J) — — — 4050 — — — — — — — 0.593 (J) — — — — 

MD50-08-8182 50-603060 450.00–451.50 QBO — — 1.58 (U) — — 0.527 (U) — 2.71 (J) — — — 3900 — — — — — — — 0.763 (J) — — — — 

Borehole 50-603061 

MD50-08-8192 50-603061 8.00–10.00 FILL — — — — — 0.573 (U) — — — — — — — — — — 13.3 0.000648 (J) — 3.67 — — — — 

MD50-08-8193 50-603061 24.00–25.00 QBT3 — — — — — — — — — — — — — — — — 2.03 — — 2.57 — — — — 

MD50-08-8194 50-603061 49.00–50.00 QBT3 — — — — — — — — — — — — — — — — 8.95 0.00212 (J) — 2.99 — — — — 

MD50-08-8195 50-603061 97.50–100.00 QBT2 — — — — — — — — — — — — — — — — 2.02 0.00151 (J) — 2.2 — — — — 

MD50-08-8196 50-603061 149.00–150.00 QBT2 — — — — — — — 8.33 (J) — — — — — — — — — 0.00236 — 2.38 — — — — 

MD50-08-8197 50-603061 198.50–200.00 QBT1V — — — — — 0.539 (U) — 6.71 (J) — — — — — — — — — — — 0.54 (J) — — — — 

MD50-08-8198 50-603061 249.00–250.00 QBT1G — — 1.71 (U) — — 0.571 (U) — — — — — 4160 — — — — — — — 1.71 (U) — — — — 

MD50-08-8199 50-603061 300.00–302.00 QBT1G — 1.12 (U) 1.67 (U) — — — — 3.31 — — — — — — — — — — — 1.13 (U) — — — 92.7 

MD50-08-8200 50-603061 350.00–352.00 QCT — 1.2 (U) 1.03 (J) 41.6 1.58 0.598 (U) — 9.06 — — — 5670 — 1770 — 6.6 — — — 1.19 (U) — — 6.74 40.5 

MD50-08-8221 50-603061 400.00–402.00 QBO — 0.55 (UJ) 1.1 (U) — — — — 3.3 — — 0.55 (UJ) — — — — — — — — 0.55 (U) — — — — 

MD50-08-8222 50-603061 450.00–452.00 QBO — 0.55 (UJ) 1.1 (U) — — — — 4.5 — — 0.55 (UJ) 3710 — — — 2.6 — — — 0.55 (U) — — — — 
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Table F-2.2-1 (continued) 
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Soil BV
a 29200 0.83 8.17 295 1.83 0.4 6120 19.3 8.64 14.7 0.5 21500 22.3 4610 671 15.4 na

b na 3460 1.52 1 915 39.6 48.8 

Qbt 2, Qbt 3 BV
a 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 0.5 14500 11.2 1690 482 6.58 na na 3500 0.3 1 2770 17 63.5 

Qbt 1v BV
a 8170 0.5 1.81 26.5 1.7 0.4 3700 2.24 1.78 3.26 0.5 9900 18.4 780 408 2 na na 6670 0.3 1 6330 4.48 84.6 

Qbt 1g, Qct, Qbo BV
a 3560 0.5 0.56 25.7 1.44 0.4 1900 2.6 8.89 3.96 0.5 3700 13.5 739 189 2 na na 2390 0.3 1 4350 4.59 40 

Tt BV
a na na na na na na na na na na na na na na na na na na na na na na na na 

Borehole 50-603062 

MD50-08-8238 50-603062 48.50–50.00 QBT3 — — — — — — — — — — — — — — — — — — — 1.55 (U) — — — — 

MD50-08-8239 50-603062 98.50–100.00 QBT2 — — 7.84 (U) — — — — 9.7 — — — — — — — — — — — 2.06 — — — — 

MD50-08-8240 50-603062 148.50–150.00 QBT2 — — 7.97 (U) — 1.31 — — 11 — — — — — — — — — — — 0.604 (J) — — — — 

MD50-08-8241 50-603062 198.50–200.00 QBT1V — — 7.8 (U) — — 0.52 (U) — — — — — — — — — — — — — 1.56 (U) — — — — 

MD50-08-8242 50-603062 248.50–250.00 QBT1G — — 1.62 (U) — — 0.538 (U) — — — — — 3710 — — — — — — — 1.62 (U) — — — — 

MD50-08-8243 50-603062 298.50–300.00 QBT1G — — 1.67 (U) — — 0.557 (U) — — — — — — — — — — — — — 1.67 (U) — — — — 

MD50-08-8244 50-603062 350.00–352.00 QCT — — 5.26 27.2 — — — 3.7 — — — 5490 — — 243 2.37 (J) — — — 1.59 (U) — — 5.29 — 

MD50-08-8245 50-603062 400.00–402.00 QBO — — 0.828 (J) — — 0.527 (U) — 3.45 — — — 4430 — — — — — — — 1.12 (J) — — — — 

MD50-08-8246 50-603062 450.00–452.00 QBO — 0.606 (J) 2.42 46.6 (J-) — 0.529 (U) — 5.96 — — — 5830 — — 326 (J) — — — — 1.06 (U) — — 6.31 (J) — 

Borehole 50-603063 

MD50-08-8282 50-603063 8.00–10.00 QBT3 — — — — — — — — — — — — — — — — 2.49 — — 2.88 — — — — 

MD50-08-8283 50-603063 23.50–25.00 QBT3 — — — — — — — — — — — — — — — — 2.65 — — 2.21 — — — — 

MD50-08-8284 50-603063 48.50–50.00 QBT3 — — 7.91 (U) — — — — — — — — — — — — — 3.5 0.00115 (J) — 3.66 — — — — 

MD50-08-8285 50-603063 97.50–99.00 QBT3 — — — — — — — — — — — — — — — — 1.27 — — 2.97 — — — — 

MD50-08-8286 50-603063 148.00–150.00 QBT2 — — — — — — — — — — — — — — — — — — — 2.59 — — — — 

MD50-08-8287 50-603063 198.00–200.00 QBT1V — — — — — 0.516 (U) — 2.42 — — — — — — — — — — — 2.89 — — — — 

MD50-08-8288 50-603063 248.00–250.00 QBT1G — — 1.74 (U) — — 0.579 (U) — 9.08 — — — 5390 — — 216 (J-) — — — — 2.28 — — — — 

MD50-08-8311 50-603063 300.00–302.50 QBT1G — — 1.71 (U) — — 0.57 (U) — 3.25 (J) — — — — — — — — — 0.00176 (J) — 1.71 (U) — — — — 

MD50-08-8290 50-603063 400.00–402.50 QBO — — 1.71 (U) — — 0.571 (U) — — — — — 4920 — — — — — — — 1.71 (U) — — — — 

MD50-08-8312 50-603063 450.00–452.00 QBO — — 1.69 (U) — — 0.564 (U) — 2.7 — — — 4480 — — — 2.16 (J+) — 0.000752 (J) — 2.34 — — — — 
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Table F-2.2-1 (continued) 
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Soil BV
a 29200 0.83 8.17 295 1.83 0.4 6120 19.3 8.64 14.7 0.5 21500 22.3 4610 671 15.4 na

b na 3460 1.52 1 915 39.6 48.8 

Qbt 2, Qbt 3 BV
a 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 0.5 14500 11.2 1690 482 6.58 na na 3500 0.3 1 2770 17 63.5 

Qbt 1v BV
a 8170 0.5 1.81 26.5 1.7 0.4 3700 2.24 1.78 3.26 0.5 9900 18.4 780 408 2 na na 6670 0.3 1 6330 4.48 84.6 

Qbt 1g, Qct, Qbo BV
a 3560 0.5 0.56 25.7 1.44 0.4 1900 2.6 8.89 3.96 0.5 3700 13.5 739 189 2 na na 2390 0.3 1 4350 4.59 40 

Tt BV
a na na na na na na na na na na na na na na na na na na na na na na na na 

Borehole 50-603064 

MD50-08-8328 50-603064 8.50–10.00 QBT3 — — — — — — — — — — — — — — — — — — — 3.6 (J) — — — — 

MD50-08-8329 50-603064 23.00–25.00 QBT3 — — — — — — — — — — — — — — — — — — — 4.12 (J) — — — — 

MD50-08-8330 50-603064 48.50–50.00 QBT3 — — — — — — — — — — — — — — — — — — — 4.73 (J) — — — — 

MD50-08-8331 50-603064 98.50–100.00 QBT2 — — — — — — — — — — — — — — — — — — — 1.56 (U) — — — — 

MD50-08-8332 50-603064 148.50–150.00 QBT1V — — — — — 0.523 (U) — — — — — — — — — — — — — 1.57 (U) — — — — 

MD50-08-8333 50-603064 198.50–200.00 QBT1V — — 2.38 — — 0.518 (U) — 3.23 — — — — — — — — — — — 1.55 (U) — — — — 

MD50-08-8334 50-603064 247.50–250.00 QBT1G — — 0.907 (J) — — 0.538 (U) — — — — — 4770 (J+) — — — — — — — 0.72 (J) — — — — 

MD50-08-8335 50-603064 298.50–300.00 QBT1G — — 0.725 (J) — — 0.557 (U) — 2.97 — — — — — — — — — — — 1.67 (U) — — — — 

MD50-08-8336 50-603064 350.00–351.50 QCT 3680 — 6.51 35.6 — — — 6.14 — 5.05 — 7320 — 1220 (J+) 304 3.45 — — — 4.43 — — 7.85 — 

MD50-08-8357 50-603064 400.00–401.50 QBO — — 1.47 (J) — — 0.528 (U) — — — — — 4500 — — — — — — — 1.71 — — — — 

MD50-08-8358 50-603064 450.00–451.50 QBO — — 1.5 (J) — — 0.547 (U) — 4.4 — — — — — — — — — — — 1.2 (J) — — — — 

MD50-08-8359 50-603064 500.00–502.00 QBO — — 2.02 36.8 — 0.542 (U) — 4.93 — — — 4280 — 1190 — 2.18 (J+) — — — 0.588 (J) — — 5.73 — 

Note: Results are in mg/kg. Data qualifiers are defined in Appendix A. 
a
 BVs are from LANL (1998, 059730). 

b 
na = Not available. 

c 
— = Not detected or not detected above BV. 
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Table F-2.2-2 

Summary of Inorganic Chemicals above BVs in Tuff Samples 

Collected in 2008–2009 in Phase II Boreholes 

Phase II Borehole 
or Grouped 
Boreholes Location ID 

Inorganic Chemicals above BVs in Tuff 
Samples Collected in Phase II Investigation* 

Previously Identified  
as COPCs?  

(LANL 2006, 094688) 

1 50-24769 
50-603470 

Aluminum, arsenic, barium, beryllium, 
cadmium, calcium, chromium, cobalt, copper, 
iron, lead, magnesium, manganese, nickel, 
nitrate, potassium, selenium, silver, sodium, 
vanadium, and zinc 

Yes, except calcium, 
magnesium, potassium, and 
sodium 

2 50-24771 
50-603471 

Arsenic, barium, cadmium, chromium, iron, 
lead, manganese, nitrate, selenium, and 
vanadium 

Yes 

3 50-24783 
50-603472 

Antimony, arsenic, barium, cadmium, 
chromium, copper, cyanide (total), iron, 
magnesium, manganese, nickel, nitrate, 
perchlorate, selenium, and vanadium 

Yes, except magnesium 

4 50-24784 Antimony, arsenic, barium, chromium, 
magnesium, nickel, nitrate, selenium, and 
vanadium 

Yes, except magnesium 

5 50-24813 Antimony, arsenic, barium, cadmium, 
chromium, iron, magnesium, nickel, nitrate, 
perchlorate, selenium, and vanadium 

Yes, except magnesium 

6 50-24817  Aluminum, arsenic, barium, cadmium, calcium, 
chromium, copper, iron, magnesium, 
manganese, nickel, nitrate, selenium, and 
vanadium 

Yes, except calcium and 
magnesium 

7 50-24820 Aluminum, arsenic, barium, cadmium, calcium, 
chromium, copper, iron, lead, magnesium, 
manganese, nickel, selenium, and vanadium 

Yes, except calcium and 
magnesium 

8 50-24821 
50-603468 

Arsenic, barium, cadmium, chromium, iron, 
lead, nickel, selenium, vanadium, and zinc 

Yes 

9 
50-24822 

Antimony, arsenic, cadmium, chromium, iron, 
nickel, nitrate, and selenium 

Yes 

10 50-603060 Antimony, arsenic, barium, cadmium, 
chromium, iron, manganese, perchlorate, 
selenium, and vanadium 

Yes 

11 50-603061 Antimony, arsenic, barium, beryllium, 
cadmium, chromium, cyanide (total), iron, 
magnesium, nickel, nitrate, perchlorate, 
selenium, vanadium, and zinc 

Yes, except magnesium 

12 50-603062 Antimony, arsenic, barium, beryllium, 
cadmium, chromium, iron, manganese, nickel, 
selenium, and vanadium 

Yes 
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Table F-2.2-2 (continued) 

Phase II Borehole 
or Grouped 
Boreholes Location ID 

Inorganic Chemicals above BVs in Tuff 
Samples Collected in Phase II Investigation* 

Previously Identified  
as COPCs?  

(LANL 2006, 094688) 

13 50-603063 Arsenic, cadmium, chromium, iron, 
manganese, nickel, nitrate, perchlorate, and 
selenium 

Yes 

14 50-603064 Aluminum, arsenic, barium, cadmium, 
chromium, copper, iron, magnesium, 
manganese, nickel, selenium, and vanadium 

Yes, except magnesium 

* Detected at concentrations above BVs, not detected but detection limits are above BVs, or detected but with no BVs. 

 



MDA C Phase II Investigation Report 

EP2009-0215 F-41 May 2009 

Table F-2.4-1 

Organic Chemicals Detected in Tuff in Phase II Boreholes at MDA C 
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Location 
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Boreholes 50-24769 and 50-603470 

MD50-08-7444 50-24769 298.00–300.00 QBT1G —* — — 0.0022 (J) — — — — — — — 

MD50-08-7446 50-603470 400.00–402.00 QBO — — — 0.0081 — 0.0182 0.0047 — — — — 

MD50-08-7450 50-603470 600.00–602.00 QBO — — 0.00826 (J) — — — — 0.0128 (J) 0.0248 (J) — — 

MD50-08-7441 50-603470 650.00–653.00 TT — — — — — — — — — — — 

Borehole 50-24820 

MD50-08-7829 50-24820 300.00–303.00 QBT1G — — — — — — — — — — — 

Borehole 50-603468 

MD50-08-7891 50-603468 450.00–451.50 QBO — — — — — — — — — — — 

Borehole 50-24822 

MD50-08-7942 50-24822 400.00–402.00 QBO — — — 0.0104 — — — — — — — 

Borehole 50-603060 

MD50-08-8151 50-603060 199.00–200.00 QBT1V — — — — — 0.0017 (J) — — — — — 

MD50-08-8156 50-603060 410.00–412.50 QBO — — — — — 0.0052 — — — — — 

Borehole 50-603061 

MD50-08-8197 50-603061 198.50–200.00 QBT1V — — — 0.0181 — — — — — — — 

MD50-08-8221 50-603061 400.00–402.00 QBO — — — — — — — — — — — 

MD50-08-8222 50-603061 450.00–452.00 QBO — — — — — — — — — — — 

Borehole 50-603062 

MD50-08-8244 50-603062 350.00–352.00 QCT 0.0185 (J) 0.0165 (J) 0.0206 (J) — — — — 0.0182 (J) 0.026 (J) 0.0812 (J) 0.0196 (J) 

MD50-08-8245 50-603062 400.00–402.00 QBO — — — — — — — — — — — 

Borehole 50-603063 

MD50-08-8282 50-603063 8.00–10.00 QBT3 — — — — — — 0.0018 (J) — — — — 

Borehole 50-603064 

MD50-08-8330 50-603064 48.50–50.00 QBT3 — — — — 0.109 — 0.0061 — — — — 

MD50-08-8332 50-603064 148.50–150.00 QBT1V — — — 0.002 (J) — — — — — — — 

MD50-08-8334 50-603064 247.50–250.00 QBT1G — — — 0.0093 — 0.0145 0.0078 — — — — 
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Table F-2.4-1 (continued) 
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Boreholes 50-24769 and 50-603470 

MD50-08-7444 50-24769 298.00–300.00 QBT1G — — — — — — — — — — — — 

MD50-08-7446 50-603470 400.00–402.00 QBO — — — — — — — — — — — — 

MD50-08-7450 50-603470 600.00–602.00 QBO — — — 0.0147 (J) — 0.0379 — — — — 0.0363 (J) 0.0283 (J) 

MD50-08-7441 50-603470 650.00–653.00 TT — 0.0995 (J) — — — — — — — — — — 

Borehole 50-24820 

MD50-08-7829 50-24820 300.00–303.00 QBT1G — 0.121 (J) — — — — — — — — — — 

Borehole 50-603468 

MD50-08-7891 50-603468 450.00–451.50 QBO — 0.0831 (J) — — — — — — — — — — 

Borehole 50-24822 

MD50-08-7942 50-24822 400.00–402.00 QBO — — — — — — — — — — — — 

Borehole 50-603060 

MD50-08-8151 50-603060 199.00–200.00 QBT1V — — — — — — — — — — — — 

MD50-08-8156 50-603060 410.00–412.50 QBO — — — — — — — — — — — — 

Borehole 50-603061 

MD50-08-8197 50-603061 198.50–200.00 QBT1V — — — — — — — — — — — — 

MD50-08-8221 50-603061 400.00–402.00 QBO — 0.34 (J) — — — — — — — — — — 

MD50-08-8222 50-603061 450.00–452.00 QBO — 0.1 (J) — — — — — — — — — — 

Borehole 50-603062 

MD50-08-8244 50-603062 350.00–352.00 QCT — 0.12 (J) 0.02 (J) 0.018 (J) 0.0815 (J) 0.0239 (J) 0.0204 (J) 0.0723 (J) 0.0203 (J) 0.0178 (J) 0.0276 (J) 0.0217 (J) 

MD50-08-8245 50-603062 400.00–402.00 QBO — 0.0828 (J) — 0.0184 (J) — — — — — — — — 

Borehole 50-603063 

MD50-08-8282 50-603063 8.00–10.00 QBT3 — 0.225 — — — — — — — — — — 

Borehole 50-603064 

MD50-08-8330 50-603064 48.50–50.00 QBT3 — — — — — — — — — — — — 

MD50-08-8332 50-603064 148.50–150.00 QBT1V 0.317 (J) — — — — — — — — — — — 

MD50-08-8334 50-603064 247.50–250.00 QBT1G — — — — — — — — — — — — 

Note: Results are in mg/kg. Data qualifiers are defined in Appendix A. 

* — = Not detected. 
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Table F-2.4-2 

Summary of Organic Chemicals Detected in Tuff Samples 

Collected in 2008–2009 in Phase II Boreholes 

Phase II Borehole 
or Grouped 
Boreholes Location ID 

Organic Chemicals Detected in Tuff Samples  
Collected in Phase II Investigation 

Previously Identified  
as COPCs?  

(LANL 2006, 094688) 

1 50-24769 
50-603470 

Anthracene; Aroclor-1242; Aroclor-1254; 
Aroclor-1260; benzo(a)pyrene; 
benzo(b)fluoranthene; bis(2-ethylhexyl)phthalate; 
chrysene; fluoranthene; phenanthrene; and pyrene 

Yes 

2 50-24771 
50-603471 

None n/a* 

3 50-24783 
50-603472 

None n/a 

4 50-24784 None n/a 

5 50-24813 None n/a 

6 50-24817  None n/a 

7 50-24820 Bis(2-ethylhexyl)phthalate Yes 

8 50-24821 
50-603468 

Bis(2-ethylhexyl)phthalate Yes 

9 50-24822 Aroclor-1242 Yes 

10 50-603060 Aroclor-1254 Yes 

11 50-603061 Aroclor-1242 and bis(2-ethylhexyl)phthalate Yes 

12 50-603062 Acenaphthene; acenaphthylene; anthracene; 
benzo(a)pyrene; benzo(b)fluoranthene; 
benzo(g,h,i)perylene; benzo(k)fluoranthene; 
bis(2-ethylhexyl)phthalate; 2-chloronaphthalene; 
chrysene; dibenz(a,h)anthracene; fluoranthene; 
fluorene; indeno(1,2,3-cd)pyrene; 
2-methylnaphthalene; naphthalene; phenanthrene; 
and pyrene    

Yes, except 
benzo(g,h,i)perylene; 
dibenz(a,h)anthracene; 
and naphthalene 

13 50-603063 Aroclor-1260 and bis(2-ethylhexyl)phthalate Yes 

14 50-603064 Aroclor-1242; Aroclor-1248; Aroclor-1254; 
Aroclor-1260; and benzoic acid 

Yes, except 
Aroclor-1248 

* n/a = Not applicable. 
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Table F-2.5-1 

VOCs Detected in Pore Gas in Phase II Boreholes at MDA C 
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Boreholes 50-24769 and 50-603470 

MD50-08-7459 50-24769 200.00–200.00 Pore-Gas —* — — — — — 550 — — 1500 — — 1700 — — — 490 — — 

MD50-08-7460 50-24769 250.00–250.00 Pore-Gas — — — — — — 570 — — 1200 — — 1600 — — — 410 — — 

MD50-08-7451 50-24769 300.00–300.00 Pore-Gas — — — — — — 630 — — 980 — — 1500 — — — 330 — — 

MD50-08-7465 50-603470 351.00–351.00 Pore-Gas — — — — — — 71 — — 97 — — 340 — — — — — — 

MD50-08-7464 50-603470 450.00–450.00 Pore-Gas — — — — — — — — — — — — — — — — — — — 

MD50-08-7461 50-603470 650.00–650.00 Pore-Gas — — — — — 27 — — — — — — 140 — — — — — — 

Boreholes 50-24771 and 50-603471 

MD50-08-7626 50-24771 200.00–200.00 Pore-Gas — — — — — — 2400 — — 3400 — — 1600 — — — 800 — — 

MD50-08-7627 50-24771 250.00–250.00 Pore-Gas — — — — — — 2100 — — 2700 — — 1600 — — — 700 — — 

MD50-08-7625 50-24771 300.00–300.00 Pore-Gas — — — — — — 1200 — — 1500 — — 1100 — — — 510 — — 

MD50-08-7628 50-603471 360.00–360.00 Pore-Gas — — — — — — 680 — — 600 — — 780 — — — 200 — — 

MD50-08-7629 50-603471 410.00–410.00 Pore-Gas — — — — — — 600 — — 710 — — 230 — — — 220 — — 

MD50-08-7630 50-603471 450.00–450.00 Pore-Gas — — — — — — 450 — — 1100 — — — — — — 290 — — 

MD50-09-3534 50-603471 450.00–450.00 Pore-Gas — — — — — — 210 — — 960 — — — — — — 200 — — 

Boreholes 50-24783 and 50-603472 

MD50-08-7656 50-24783 200.00–200.00 Pore-Gas — — — — — — 350 — — 720 — — 320 — — — 190 110 — 

MD50-08-7657 50-24783 250.00–250.00 Pore-Gas — — — — — — 490 — — 710 — — 400 — — — 210 93 — 

MD50-08-7655 50-24783 300.00–300.00 Pore-Gas — — — — — — 570 — 250 640 — — 480 — — — 190 — — 

MD50-08-7658 50-603472 364.00–364.00 Pore-Gas — — — — — — 170 — 50 140 — — 170 — — — 32 16 — 

MD50-08-7659 50-603472 414.00–414.00 Pore-Gas 86 — — — — — 130 — — 38 — — 130 — — — — — — 

MD50-08-7660 50-603472 450.00–450.00 Pore-Gas 56 — — — — 38 240 — — 42 — — 260 — — — — — — 

Borehole 50-24784 

MD50-08-7691 50-24784 362.00–362.00 Pore-Gas 18 — — — 4.8 17 330 — — 16 — — 170 — — 5.4 3.5 — — 

MD50-08-7690 50-24784 411.00–411.00 Pore-Gas — — — — — 22 370 — — 7.3 — — 210 — — 4.4 — — — 

MD50-08-7689 50-24784 450.00–450.00 Pore-Gas — — — — — 14 120 — — — — — 83 — — — — — — 
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Table F-2.5-1 (continued) 
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Borehole 50-24813 

MD50-08-7716 50-24813 200.00–200.00 Pore-Gas — — — — — — 2400 — — 2300 — — 2400 — — — 690 — — 

MD50-08-7717 50-24813 250.00–250.00 Pore-Gas 120 — — — — — 260 — — 440 — — 250 — — — 130 — — 

MD50-08-7715 50-24813 300.00–300.00 Pore-Gas — — — — — — 360 — — 420 — — 430 — — — 130 — — 

MD50-08-7721 50-24813 358.00–358.00 Pore-Gas — — — — — 29 640 — — 500 — — 980 — — — 170 — — 

MD50-08-7720 50-24813 408.00–408.00 Pore-Gas — — — — — — 500 — — 220 — — 960 — — — 85 — — 

MD50-08-7719 50-24813 450.00–450.00 Pore-Gas — — — — — — 280 — — — — — 610 — — — — — — 

MD50-08-7718 50-24813 600.00–600.00 Pore-Gas — — — — — 14 110 — — — — — 240 — — — — — — 

Borehole 50-603383 

MD50-08-14863 50-603383 286.00–286.00 Pore-Gas 26 — — 12 4.7 — 120 4.3 — 27 — 8.7 83 4 — 11 14 69 — 

MD50-08-14864 50-603383 359.00–359.00 Pore-Gas 14 11 — 18 5.6 39 — 6.4 — — — — — — — — — — — 

MD50-08-14865 50-603383 408.00–408.00 Pore-Gas — 4.3 — 50 — — 250 25 14 (J) 7.9 — 8.4 210 — — 10 6.2 7 — 

MD50-08-14866 50-603383 450.00–450.00 Pore-Gas — 4.7 — 39 3.6 — 140 21 13 (J) 5.7 — 8.5 170 — — 6.8 4.8 5.9 — 

Borehole 50-603467 

MD50-08-14858 50-603467 287.00–287.00 Pore-Gas — — — — — — 630 — — 530 — — 340 — — — 160 — — 

MD50-08-14860 50-603467 360.00–360.00 Pore-Gas — — — — — — 340 — — 230 — — 200 — — — 76 — — 

MD50-08-14859 50-603467 409.00–409.00 Pore-Gas — — — — — — 300 (J) — — 82 (J) — — 200 (J) — — — — — — 

MD50-08-14857 50-603467 500.00–500.00 Pore-Gas — — — — — — 270 — — 54 — — 230 — — — — — — 

MD50-08-14856 50-603467 600.00–600.00 Pore-Gas 140 — — 140 45 — 310 27 — 52 — — 230 — — — — — 160 

Borehole 50-603468 

MD50-08-7894 50-603468 300.00–300.00 Pore-Gas — — — — — — 580 — — 370 — — 670 — — — 140 — — 

MD50-08-7895 50-603468 354.00–354.00 Pore-Gas — — — — — — 500 — — 190 — — 640 — — — — — — 

MD50-08-7896 50-603468 403.00–403.00 Pore-Gas — — — — — — 370 — — 85 — — 450 — — — — — — 

MD50-08-7897 50-603468 450.00–450.00 Pore-Gas 180 — — — 78 — 270 — — 140 — — 260 — — — — — — 

Borehole 50-24822 

MD50-08-7949 50-24822 351.00–351.00 Pore-Gas — — — — — 9.6 21 — — 20 — — 63 — — — 5.5 — — 

MD50-08-7948 50-24822 402.00–402.00 Pore-Gas — — — — — — 210 — — 64 — — 530 — — — — — — 

MD50-08-7947 50-24822 450.00–450.00 Pore-Gas — — — — — 18 160 — — 31 — — 430 — — — — — — 
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Table F-2.5-1 (continued) 

Sample ID 
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Boreholes 50-603060 and 50-603503 

MD50-08-8161 50-603060 50.00–50.00 Pore-Gas 11 — — — 2.4 — 15 — — 29 — — 19 — — — 3.7 7.6 5.3 

MD50-08-8160 50-603060 100.00–100.00 Pore-Gas 12 — — — — 2.8 34 — — 60 — — 35 — 3.5 — 8.8 21 — 

MD50-08-8159 50-603060 150.00–150.00 Pore-Gas 20 — — — — — 18 — — 27 — — 17 — — — 4.5 10 — 

MD50-08-8158 50-603060 200.00–200.00 Pore-Gas — — — — — — 36 — — 34 — — 28 — — — 8.5 12 — 

MD50-08-8157 50-603060 250.00–250.00 Pore-Gas 17 — — — — — 57 — — 50 — — 47 — — — 13 14 — 

MD50-08-8162 50-603503 347.00–347.00 Pore-Gas 49 — — — 6.7 8 24 — — 25 3.4 — 23 — — — 5.8 — — 

MD50-08-8163 50-603503 397.00–397.00 Pore-Gas 18 — — — 3.2 — 22 — — 46 — — 19 — — — 4.7 9.2 — 

MD50-08-8164 50-603503 450.00–450.00 Pore-Gas 57 — — — 22 130 88 — — 12 — — 68 — — — 5.6 — — 

Borehole 50-603061 

MD50-08-8206 50-603061 13.00–13.00 Pore-Gas — — — — — — — — — — 3.5 — 510 — — 24 — — — 

MD50-08-8205 50-603061 25.00–25.00 Pore-Gas — — — — — — — — — — — — 46 — — 6.3 — — — 

MD50-08-8204 50-603061 50.00–50.00 Pore-Gas 40 — — — — — — — — 4.2 — — 64 — — 30 — — — 

MD50-08-8203 50-603061 100.00–100.00 Pore-Gas 16 — — — 2.8 — 6 — — 5.8 8.6 — 63 — — 90 — — — 

MD50-08-8202 50-603061 150.00–150.00 Pore-Gas — — — — — — — — — — — — 220 — — 1200 — — — 

MD50-08-8201 50-603061 185.00–185.00 Pore-Gas — — — — — — — — — — — — 200 — — 500 — — — 

MD50-08-8230 50-603061 228.00–228.00 Pore-Gas — — — — — — 130 — — — — — 340 — — 1600 — — — 

MD50-08-8231 50-603061 274.00–274.00 Pore-Gas — — — — — 25 120 — — — — — 280 — — 710 — — — 

MD50-08-8209 50-603061 347.00–347.00 Pore-Gas — — — — — 3.6 7.3 — — — — — 20 — — 18 — — — 

MD50-08-8208 50-603061 397.00–397.00 Pore-Gas 29 53 10 — — 16 16 — — — 3.3 — 51 — — 33 — — 15 

MD50-08-8207 50-603061 450.00–450.00 Pore-Gas 35 5.7 — — 5.9 59 36 — — — — — 130 — — 44 — — — 

Borehole 50-603062 

MD50-08-8251 50-603062 50.00–50.00 Pore-Gas 12 — — — — — 8.1 — — 16 — — 31 — — — — — — 

MD50-08-8250 50-603062 100.00–100.00 Pore-Gas — — — — — — 49 — — 36 — — 180 — — — — — — 

MD50-08-8249 50-603062 150.00–150.00 Pore-Gas — — — — — — 44 — — 33 — — 180 — — — — — — 

MD50-08-8248 50-603062 200.00–200.00 Pore-Gas — — — — — — 40 — — 26 — — 160 — — — — — — 

MD50-08-8247 50-603062 250.00–250.00 Pore-Gas — — — — — — 44 — — 19 — — 170 — — — — — — 

MD50-08-8252 50-603062 337.00–337.00 Pore-Gas 170 — — — 22 5.8 8.3 — — — — — 46 — — — — — — 

MD50-08-8253 50-603062 387.00–387.00 Pore-Gas — — — — — 15 28 — — — — — 110 — — — — — — 

MD50-08-8254 50-603062 450.00–450.00 Pore-Gas — — — — — 27 14 — — — — — 71 — — — — — — 
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Table F-2.5-1 (continued) 
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Borehole 50-603063 

MD50-08-8296 50-603063 10.00–10.00 Pore-Gas 12 — — — — — 6.7 — — 9.9 — — 35 — — 6.3 — — — 

MD50-08-8295 50-603063 25.00–25.00 Pore-Gas 17 — — — — — — — — 12 — — 14 — — 5.5 — — — 

MD50-08-8294 50-603063 50.00–50.00 Pore-Gas 12 — — — — — 12 — — 25 — — 36 5.1 — 17 — — — 

MD50-08-8291 50-603063 99.00–99.00 Pore-Gas 50 — — — — — 31 — — 100 — — 80 21 — 51 12 — — 

MD50-08-8292 50-603063 150.00–150.00 Pore-Gas — — — — — — 160 — 91 270 — — 310 43 — 180 48 — — 

MD50-08-8293 50-603063 200.00–200.00 Pore-Gas — — — — — — 240 — 130 390 — — 430 34 — 210 82 — — 

MD50-09-1668 50-603063 347.00–347.00 Pore-Gas — — — — — 4.6 45 — — 31 — — 72 — — 7 6.9 — — 

MD50-09-1667 50-603063 397.00–397.00 Pore-Gas — — — — — 63 200 — — 170 — — 240 23 — — 22 — — 

MD50-09-1666 50-603063 450.00–450.00 Pore-Gas — — — — — 55 140 — — 130 — — 200 20 — — 15 — — 

Borehole 50-603064 

MD50-08-8343 50-603064 25.00–25.00 Pore-Gas — — — — — 50 160 — — 480 — — 620 — — 530 150 — — 

MD50-08-8342 50-603064 66.00–66.00 Pore-Gas — — — — — — — — — — — — — — — — — — 9.3 

MD50-08-8344 50-603064 113.00–113.00 Pore-Gas — — — — — — — — — 170 — — 120 — — 100 — — — 

MD50-08-8345 50-603064 176.00–176.00 Pore-Gas — — — — — — 230 — — 480 — — 720 — — 540 190 — — 

MD50-08-8338 50-603064 200.00–200.00 Pore-Gas — — — — — — 56 — — 140 — — 170 — — 100 47 — — 

MD50-08-8337 50-603064 250.00–250.00 Pore-Gas 16 20 — — — — 11 — — 43 6.3 — 34 — — 23 18 — — 

MD50-08-8341 50-603064 332.00–332.00 Pore-Gas 50 6.8 — — 12 (J) — — — — — — — — — — — — — — 

MD50-08-8340 50-603064 400.00–400.00 Pore-Gas 8.2 64 6.8 — — — — — — — 42 — — — — — — — — 

MD50-08-8339 50-603064 500.00–500.00 Pore-Gas — 3.2 — — — — — — — — — — — — — — — — — 

 



MDA C Phase II Investigation Report 

EP2009-0215 F-49 May 2009 

 
 

Table F-2.5-1 (continued) 
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Boreholes 50-24769 and 50-603470 

MD50-08-7459 50-24769 200.00–200.00 Pore-Gas — — — — 780 — — — 670 — — 940 — 57000 — — — — — 

MD50-08-7460 50-24769 250.00–250.00 Pore-Gas — — — — 860 — — — 590 — — 800 — 56000 — — — — — 

MD50-08-7451 50-24769 300.00–300.00 Pore-Gas — — — — 970 — — — 610 — — 680 — 60000 — — — — — 

MD50-08-7465 50-603470 351.00–351.00 Pore-Gas — — — — 120 — — — — — — — — 8700 — — — — — 

MD50-08-7464 50-603470 450.00–450.00 Pore-Gas — — — — — — — — — — — — — 150 — — — — — 

MD50-08-7461 50-603470 650.00–650.00 Pore-Gas — — — — — — — — — — — — — 180 — — — — — 

Boreholes 50-24771 and 50-603471 

MD50-08-7626 50-24771 200.00–200.00 Pore-Gas — — — — 2800 — — — 2500 — — 780 — 88000 — — — — — 

MD50-08-7627 50-24771 250.00–250.00 Pore-Gas — — — — 2900 — — — 2300 — — 600 — 91000 — — — — — 

MD50-08-7625 50-24771 300.00–300.00 Pore-Gas — — — — 2200 — — — 1600 — — — — 69000 — — — — — 

MD50-08-7628 50-603471 360.00–360.00 Pore-Gas — — — — 890 — — — 820 — — — — 43000 — — — — — 

MD50-08-7629 50-603471 410.00–410.00 Pore-Gas — — — — 900 — — — 790 — — — — 43000 — — — — — 

MD50-08-7630 50-603471 450.00–450.00 Pore-Gas — — — — 940 — — — 880 — — — — 48000 — — — — — 

MD50-09-3534 50-603471 450.00–450.00 Pore-Gas — — — — 680 — — — 950 — — — — 34000 — — — — — 

Boreholes 50-24783 and 50-603472 

MD50-08-7656 50-24783 200.00–200.00 Pore-Gas — — — — 760 — — — 1400 — — 140 — 21000 — — — — — 

MD50-08-7657 50-24783 250.00–250.00 Pore-Gas — — — — 890 — — — 1900 — — 140 — 28000 — — — — — 

MD50-08-7655 50-24783 300.00–300.00 Pore-Gas — — — — 850 — — — 2000 — — — — 30000 — — — — — 

MD50-08-7658 50-603472 364.00–364.00 Pore-Gas — — — — 100 — — — 440 — — 38 — 6900 — — — — — 

MD50-08-7659 50-603472 414.00–414.00 Pore-Gas — — — — 47 — — — 190 — — — — 4700 — — — — — 

MD50-08-7660 50-603472 450.00–450.00 Pore-Gas — — — — 52 — — — 230 — 29 — — 6500 — — — — — 

Borehole 50-24784 

MD50-08-7691 50-24784 362.00–362.00 Pore-Gas — — — — 4.5 — — — 800 — — 36 14 1600 17 — — — — 

MD50-08-7690 50-24784 411.00–411.00 Pore-Gas — — — — — — — — 440 — 4.2 20 8.1 1200 18 — — — — 

MD50-08-7689 50-24784 450.00–450.00 Pore-Gas — — — — — — — — 130 — 3.3 — — 350 7.4 — — — — 
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Borehole 50-24813 

MD50-08-7716 50-24813 200.00–200.00 Pore-Gas — — — — 2300 — — — 940 — — — — 78000 — — — — — 

MD50-08-7717 50-24813 250.00–250.00 Pore-Gas — — — — 540 — — — 130 — — — — 13000 53 — — — — 

MD50-08-7715 50-24813 300.00–300.00 Pore-Gas — — — — 500 — — — 210 — — — — 19000 — — — — — 

MD50-08-7721 50-24813 358.00–358.00 Pore-Gas — — — — 640 — — — 350 — — — — 40000 — — — — — 

MD50-08-7720 50-24813 408.00–408.00 Pore-Gas — — — — 310 — — — 270 — — — — 32000 — — — — — 

MD50-08-7719 50-24813 450.00–450.00 Pore-Gas — — — — 140 — — — — — — — — 15000 — — — — — 

MD50-08-7718 50-24813 600.00–600.00 Pore-Gas — — — — — — 14 — 19 — — — — 2400 15 — — — — 

Borehole 50-603383 

MD50-08-14863 50-603383 286.00–286.00 Pore-Gas — — — — 14 — — — 400 — 5.1 150 46 1700 10 — — — — 

MD50-08-14864 50-603383 359.00–359.00 Pore-Gas 4.4 — 6.7 — — — 7.5 — — — 27 — — 16 — — — 4.7 12 

MD50-08-14865 50-603383 408.00–408.00 Pore-Gas — — — — 4.4 — — — 320 — 16 89 19 1600 20 — — — — 

MD50-08-14866 50-603383 450.00–450.00 Pore-Gas — — — — 3.7 — — — 290 86 16 170 12 1400 14 — — — — 

Borehole 50-603467 

MD50-08-14858 50-603467 287.00–287.00 Pore-Gas — — — — 580 — — — 980 — — — — 21000 — — — — — 

MD50-08-14860 50-603467 360.00–360.00 Pore-Gas — — — — 250 — — — 560 — — — — 14000 — — — — — 

MD50-08-14859 50-603467 409.00–409.00 Pore-Gas — — — — 78 (J) — — — 450 (J) — — — — 11000 (J) — — — — — 

MD50-08-14857 50-603467 500.00–500.00 Pore-Gas — — — — 40 — — — 280 — — — — 10000 — — — — — 

MD50-08-14856 50-603467 600.00–600.00 Pore-Gas — — 160 — 32 630 58 — 200 35 — — — 6900 — — — — — 

Borehole 50-603468 

MD50-08-7894 50-603468 300.00–300.00 Pore-Gas — — — — 430 — — — 350 — — — — 32000 — — — — — 

MD50-08-7895 50-603468 354.00–354.00 Pore-Gas — — — — 230 — — — 260 — — — — 24000 — — — — — 

MD50-08-7896 50-603468 403.00–403.00 Pore-Gas — — — — 100 — — — 280 — — — — 18000 — — — — — 

MD50-08-7897 50-603468 450.00–450.00 Pore-Gas — — — — 120 — — — 200 340 — — — 18000 — — — — — 

Borehole 50-24822 

MD50-08-7949 50-24822 351.00–351.00 Pore-Gas — — — — 21 — — — 16 — — — — 1900 — — — — — 

MD50-08-7948 50-24822 402.00–402.00 Pore-Gas — — — — 51 — — — 46 — — — — 12000 — — — — — 

MD50-08-7947 50-24822 450.00–450.00 Pore-Gas — — — — 22 — — — — — — — — 7700 — — — — — 
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Boreholes 50-603060 and 50-603503 

MD50-08-8161 50-603060 50.00–50.00 Pore-Gas — — — — 5.8 — — — 110 — 9.2 20 8.5 590 — — — — — 

MD50-08-8160 50-603060 100.00–100.00 Pore-Gas — — — — 14 — — — 210 — 14 52 20 1200 — — — — — 

MD50-08-8159 50-603060 150.00–150.00 Pore-Gas — — — — 9.2 — — — 93 — 5.2 29 10 620 — — — — — 

MD50-08-8158 50-603060 200.00–200.00 Pore-Gas — — — — 24 — — — 160 — 13 21 9.7 1400 — — — — — 

MD50-08-8157 50-603060 250.00–250.00 Pore-Gas — — — — 45 — — — 240 — 18 34 16 2200 — — — — — 

MD50-08-8162 50-603503 347.00–347.00 Pore-Gas — — — — 28 — — — 72 — — 24 7.7 970 — — — — — 

MD50-08-8163 50-603503 397.00–397.00 Pore-Gas — — — — 9.8 — — — 190 — — 21 9.7 990 — — — — — 

MD50-08-8164 50-603503 450.00–450.00 Pore-Gas — — — — 13 — — — 120 — — — — 2000 — — — — — 

Borehole 50-603061 

MD50-08-8206 50-603061 13.00–13.00 Pore-Gas — — — — — — — — 8.2 — 31 2400 260 58 5.6 — — — — 

MD50-08-8205 50-603061 25.00–25.00 Pore-Gas — — — — — — — — — — 56 240 55 28 — — — — — 

MD50-08-8204 50-603061 50.00–50.00 Pore-Gas — — — — — — — — 22 — 260 640 320 170 — — — — — 

MD50-08-8203 50-603061 100.00–100.00 Pore-Gas — — — — — — — — 30 — 49 2400 520 290 — — — — — 

MD50-08-8202 50-603061 150.00–150.00 Pore-Gas — — — — 86 — — — 130 — 52 25000 4800 1800 — — — — — 

MD50-08-8201 50-603061 185.00–185.00 Pore-Gas — — — — 27 — — — 84 — 670 13000 2600 1200 — — — — — 

MD50-08-8230 50-603061 228.00–228.00 Pore-Gas — — — — 100 — — — 180 — — 31000 4800 3400 — — — — — 

MD50-08-8231 50-603061 274.00–274.00 Pore-Gas — — — — — — — — 94 — — 16000 1900 2300 — — — — — 

MD50-08-8209 50-603061 347.00–347.00 Pore-Gas — — — — — — — — 5.7 — 5.4 560 28 110 — — — — — 

MD50-08-8208 50-603061 397.00–397.00 Pore-Gas 9.2 7.5 (J) 5.3 110 — — 50 6.6 7.4 — 83 900 32 200 6.1 8.7 — 11 32 

MD50-08-8207 50-603061 450.00–450.00 Pore-Gas — — 13 — — 110 — — 8.4 — 5.6 1400 30 230 12 — — — — 

Borehole 50-603062 

MD50-08-8251 50-603062 50.00–50.00 Pore-Gas — — — — — — — — 11 — 59 40 13 1200 — — — — — 

MD50-08-8250 50-603062 100.00–100.00 Pore-Gas — — — — — — — — — — 15 190 28 5100 — — — — — 

MD50-08-8249 50-603062 150.00–150.00 Pore-Gas — — — — — — — — — — — 200 27 5000 — — — — — 

MD50-08-8248 50-603062 200.00–200.00 Pore-Gas — — — — — — — — — — 66 170 23 4500 — — — — — 

MD50-08-8247 50-603062 250.00–250.00 Pore-Gas — — — — — — — — — — — 150 — 4100 — — — — — 

MD50-08-8252 50-603062 337.00–337.00 Pore-Gas — — — — — — — — — — 4.5 18 — 330 — — — — — 

MD50-08-8253 50-603062 387.00–387.00 Pore-Gas — — — — — — — — — — — 35 — 1200 7.1 — — — — 

MD50-08-8254 50-603062 450.00–450.00 Pore-Gas — — — — — — — — — — 4 9.5 — 400 — — — — — 
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Borehole 50-603063 

MD50-08-8296 50-603063 10.00–10.00 Pore-Gas — — — — — — — — 52 — 94 390 65 450 — — — — — 

MD50-08-8295 50-603063 25.00–25.00 Pore-Gas — — — — — — — — 36 — 190 100 33 370 — — — — — 

MD50-08-8294 50-603063 50.00–50.00 Pore-Gas — — — — — — — — 85 — 90 320 85 880 — — — — — 

MD50-08-8291 50-603063 99.00–99.00 Pore-Gas — — — — 7.5 — — — 170 — 920 920 250 2200 — — — — — 

MD50-08-8292 50-603063 150.00–150.00 Pore-Gas — — — — 28 — — — 670 — 1000 3200 680 8600 33 — — — — 

MD50-08-8293 50-603063 200.00–200.00 Pore-Gas — — — — 84 — — — 840 — 130 3700 660 14000 — — — — — 

MD50-09-1668 50-603063 347.00–347.00 Pore-Gas — — — — 23 — — — 100 — — 230 7.7 1900 8 — — — — 

MD50-09-1667 50-603063 397.00–397.00 Pore-Gas — — — — 75 — — — 270 — — 160 — 7600 — — — — — 

MD50-09-1666 50-603063 450.00–450.00 Pore-Gas — — — — 56 — — — 150 — — 77 — 5000 — — — — — 

Borehole 50-603064 

MD50-08-8343 50-603064 25.00–25.00 Pore-Gas — — — 540 110 — — — 220 — — 9800 2000 15000 — — — — — 

MD50-08-8342 50-603064 66.00–66.00 Pore-Gas — — — — — — — — — — 7.9 11 — 15 — — — — 5.9 

MD50-08-8344 50-603064 113.00–113.00 Pore-Gas — — — — — — — — 110 — — 2700 510 2500 — — — — — 

MD50-08-8345 50-603064 176.00–176.00 Pore-Gas — — — — 290 — — — 400 — — 9700 2000 24000 — — — — — 

MD50-08-8338 50-603064 200.00–200.00 Pore-Gas — — — — 86 — — — 76 — 36 2300 530 6200 — — — — — 

MD50-08-8337 50-603064 250.00–250.00 Pore-Gas 20 25 14 — 35 10 — — 18 — 120 320 96 1600 — 29 8.5 30 79 

MD50-08-8341 50-603064 332.00–332.00 Pore-Gas 4.8 — 4.6 (J) — — — 8.4 — — — 18 — — 13 — — — 3.7 11 

MD50-08-8340 50-603064 400.00–400.00 Pore-Gas 56 43 68 (J) — — 23 22 — — — 210 — — 25 — 47 12 50 140 

MD50-08-8339 50-603064 500.00–500.00 Pore-Gas — — — — — — — — — — 7.6 — — 6 — — — — 4.6 

Note: Results are in g/m3. Data qualifiers are defined in Appendix A. 

* — = Not detected. 
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Table F-2.5-2 

Summary of VOCs Detected in Pore-Gas Samples  

Collected in 2008–2009 in Phase II Boreholes  

Phase II Borehole 
or Grouped 
Boreholes Location ID 

VOCs Detected in Pore-Gas Samples Collected  
in Phase II Investigation 

Previously Identified  
as COPCs?  

(LANL 2006, 094688) 

1 50-24769 
50-603470 

Carbon disulfide; carbon tetrachloride; chloroform; 
dichlorodifluoromethane; cis-1,2-dichloroethene; 
methylene chloride; tetrachloroethene; 1,1,2-trichloro-
1,2,2-trifluoroethane; and trichloroethene 

Yes 

2 50-24771 
50-603471 

Carbon tetrachloride; chloroform; 
dichlorodifluoromethane; cis-1,2-dichloroethene; 
methylene chloride; tetrachloroethene; 1,1,2-trichloro-
1,2,2-trifluoroethane; and trichloroethene 

Yes 

3 50-24783 
50-603472 

Acetone; carbon disulfide; carbon tetrachloride; 
chlorodifluoromethane; chloroform; 
dichlorodifluoromethane; cis-1,2-dichloroethene; 
1,2-dichloropropane; methylene chloride; 
tetrachloroethene; toluene; 1,1,2-trichloro-1,2,2-
trifluoroethane; and trichloroethene 

Yes 

4 50-24784 Acetone; 2-butanone; carbon disulfide; carbon 
tetrachloride; chloroform; dichlorodifluoromethane; 
1,1-dichloroethene;  cis-1,2-dichloroethene; methylene 
chloride; tetrachloroethene; toluene; 1,1,2-trichloro-
1,2,2-trifluoroethane; 1,1,1-trichloroethane; 
trichloroethene; and trichlorofluoromethane 

Yes 

5 50-24813 Acetone; carbon disulfide; carbon tetrachloride; 
chloroform; dichlorodifluoromethane; 
cis-1,2-dichloroethene; methylene chloride; propylene; 
tetrachloroethene; trichloroethene; and 
trichlorofluoromethane 

Yes 

6 50-24817 
50-603383  

Acetone; benzene; 1-butanol; 2-butanone; carbon 
disulfide; carbon tetrachloride; chlorobenzene; 
chlorodifluoromethane; chloroform; 1,2-dichloro-
1,1,2,2-tetrafluoroethane; dichlorodifluoromethane; 
1,1-dichloroethane; 1,1-dichloroethene;  
cis-1,2-dichloroethene; 1,2-dichloropropane; 
ethylbenzene; hexane; methylene chloride; propylene; 
tetrachloroethene; tetrahydrofuran; toluene; 
1,1,2-trichloro-1,2,2-trifluoroethane; 
1,1,1-trichloroethane; trichloroethene; 
trichlorofluoromethane; 1,2-xylene; and 
1,3-xylene+1,4-xylene 

Yes, except 
chlorobenzene and 
tetrahydrofuran 

7 50-24820 
50-603467 

Acetone; 1-butanol; 2-butanone; carbon tetrachloride; 
chlorobenzene; chloroform; dichlorodifluoromethane; 
cis-1,2-dichloroethene; ethanol; hexane; methylene 
chloride; n-heptane; propylene; tetrachloroethene; 
tetrahydrofuran; and trichloroethene 

Yes, except 
chlorobenzene and 
tetrahydrofuran 
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F-2.5-2 (continued) 

Phase II Borehole 
or Grouped 
Boreholes Location ID 

VOCs Detected in Pore-Gas Samples Collected  
in Phase II Investigation 

Previously Identified  
as COPCs?  

(LANL 2006, 094688) 

8 50-24821 
50-603373 
50-603468 

Acetone; 2-butanone; carbon tetrachloride; chloroform; 
dichlorodifluoromethane; cis-1,2-dichloroethene; 
methylene chloride; tetrachloroethene; 
tetrahydrofuran; and trichloroethene 

Yes, except 
tetrahydrofuran 

9 50-24822 Carbon disulfide; carbon tetrachloride; chloroform; 
dichlorodifluoromethane; cis-1,2-dichloroethene; 
methylene chloride; tetrachloroethene; and 
trichloroethene; 

Yes 

10 50-603060 
50-603503 

Acetone; 2-butanone; carbon disulfide; carbon 
tetrachloride; chloroform; cyclohexane; 
dichlorodifluoromethane; 1,2-dichloroethane;  
cis-1,2-dichloroethene; 1,2-dichloropropane; ethanol; 
methylene chloride; tetrachloroethene; toluene; 
1,1,2-trichloro-1,2,2-trifluoroethane; 
1,1,1-trichloroethane; and trichloroethene 

Yes 

11 50-603061 Acetone; benzene; 1,3-butadiene; 2-butanone; carbon 
disulfide; carbon tetrachloride; chloroform; 
cyclohexane; dichlorodifluoromethane; 
1,1-dichloroethene; ethanol; ethylbenzene;  
4-ethyltoluene; hexane; methanol; methylene chloride; 
n-heptane; propylene; styrene; tetrachloroethene; 
toluene; 1,1,2-trichloro-1,2,2-trifluoroethane; 
1,1,1-trichloroethane; trichloroethene; 
trichlorofluoromethane; 1,2,4-trimethylbenzene;  
1,2-xylene; and 1,3-xylene+1,4-xylene 

Yes 

12 50-603062 Acetone; 2-butanone; carbon disulfide; carbon 
tetrachloride; chloroform; dichlorodifluoromethane; 
tetrachloroethene; toluene; 1,1,2-trichloro-1,2,2-
trifluoroethane; 1,1,1-trichloroethane; trichloroethene; 
and trichlorofluoromethane 

Yes 

13 50-603063 Acetone; carbon disulfide; carbon tetrachloride; 
chlorodifluoromethane; chloroform; 
dichlorodifluoromethane; 1,1-dichloroethane; 1,1-
dichloroethene;  cis-1,2-dichloroethene; methylene 
chloride; tetrachloroethene; toluene; 1,1,2-trichloro-
1,2,2-trifluoroethane; 1,1,1-trichloroethane; 
trichloroethene; and trichlorofluoromethane 

Yes 

14 50-603064 Acetone; benzene; 1,3-butadiene; 2-butanone; carbon 
disulfide; carbon tetrachloride; chloroform; 
cyclohexane; dichlorodifluoromethane; 
1,1-dichloroethene; cis-1,2-dichloroethene; ethanol; 
ethylbenzene; 4-ethyltoluene; hexane; methanol; 
methylene chloride; n-heptane; propylene; 
tetrachloroethene; toluene; 1,1,2-trichloro-1,2,2-
trifluoroethane; 1,1,1-trichloroethane; trichloroethene; 
1,2,4-trimethylbenzene; 1,3,5-trimethylbenzene;  
1,2-xylene; and 1,3-xylene+1,4-xylene 

Yes 
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Table F-2.7-1 

Radionuclides Detected or Detected above BVs/FVs in Tuff in Phase II Boreholes at MDA C 

Sample ID Location ID Depth (ft) Media C
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39
/2
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U
ra

ni
um

-2
34

 

U
ra

ni
um
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35

/2
36

 

U
ra

ni
um

-2
38

 

Soil BVa nab 0.054c 2.59 0.2 2.29 

Qbt 2, Qbt 3 BVa na na 1.98 0.09 1.93 

Qbt1v BVa na na 3.12 0.14 3.05 

Qbt 1g, Qbo BVa na na 4 0.18 3.9 

Tt BVa na na na na na 

Boreholes 50-24769 and 50-603470 

MD50-08-7443 50-24769 248.00–250.00 QBT1G —d — — 0.26 — 

MD50-08-7444 50-24769 298.00–300.00 QBT1G — — — 0.201 — 

MD50-08-7450 50-603470 600.00–602.00 QBO — — — 0.226 — 

MD50-08-7441 50-603470 650.00–653.00 TT — — 1.02 0.0673 0.912 

Borehole 50-24771 

MD50-08-7616 50-24771 198.00–200.00 QBT1V — — — 0.189 — 

MD50-08-7617 50-24771 248.50–250.00 QBT1G — — — 0.22 — 

MD50-08-7618 50-24771 297.50–300.00 QBT1G — — — 0.199 — 

Borehole 50-24783 

MD50-08-7647 50-24783 248.50–250.00 QBT1V — — — 0.156 — 

MD50-08-7648 50-24783 298.50–300.00 QBT1G — — — 0.181 — 

Borehole 50-24784 

MD50-08-7677 50-24784 400.00–402.00 QBO 0.062 — — 0.196 — 

Borehole 50-24813 

MD50-08-7707 50-24813 248.50–250.00 QBT1V — — — 0.175 — 

MD50-08-7708 50-24813 298.00–300.00 QBT1G — — — 0.25 — 

Borehole 50-24820 

MD50-08-7829 50-24820 300.00–303.00 QBT1G — — — 0.26 — 

MD50-08-7828 50-24820 600.00–602.50 QBO — — — 0.359 — 

Borehole 50-603468 

MD50-08-7888 50-603468 300.00–301.50 QBT1G — — — 0.182 — 

MD50-08-7890 50-603468 400.00–401.50 QBO — — — 0.185 (J) — 

Borehole 50-603060 

MD50-08-8151 50-603060 199.00–200.00 QBT1V — — — 0.237 — 

MD50-08-8153 50-603060 298.50–300.00 QBT1G — — — 0.224 — 

MD50-08-8156 50-603060 410.00–412.50 QBO — — — 0.19 — 
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Table F-2.7-1 (continued) 

Sample ID Location ID Depth (ft) Media C
es
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Soil BVa nab 0.054c 2.59 0.2 2.29 

Qbt 2, Qbt 3 BVa na na 1.98 0.09 1.93 

Qbt1v BVa na na 3.12 0.14 3.05 

Qbt 1g, Qbo BVa na na 4 0.18 3.9 

Tt BVa na na na na na 

Borehole 50-603061 

MD50-08-8192 50-603061 8.00–10.00 FILL —d 0.195 — — — 

MD50-08-8196 50-603061 149.00–150.00 QBT2 — — — 0.0984 — 

MD50-08-8199 50-603061 300.00–302.00 QBT1G — — — 0.237 — 

Borehole 50-603062 

MD50-08-8239 50-603062 98.50–100.00 QBT2 — — — 0.11 — 

MD50-08-8240 50-603062 148.50–150.00 QBT2 — — — 0.0989 — 

MD50-08-8241 50-603062 198.50–200.00 QBT1V — — — 0.198 — 

MD50-08-8242 50-603062 248.50–250.00 QBT1G — — — 0.242 — 

MD50-08-8246 50-603062 450.00–452.00 QBO — — — 0.214 — 

Borehole 50-603063 

MD50-08-8282 50-603063 8.00–10.00 QBT3 — 0.0371 — — — 

MD50-08-8284 50-603063 48.50–50.00 QBT3 — — — 0.107 — 

MD50-08-8285 50-603063 97.50–99.00 QBT3 — — — 0.101 — 

MD50-08-8287 50-603063 198.00–200.00 QBT1V — — — 0.15 — 

MD50-08-8288 50-603063 248.00–250.00 QBT1G — — — 0.237 — 

MD50-08-8311 50-603063 300.00–302.50 QBT1G — — — 0.189 — 

Borehole 50-603064 

MD50-08-8328 50-603064 8.50–10.00 QBT3 — — — 0.103 — 

MD50-08-8330 50-603064 48.50–50.00 QBT3 — — — 0.116 — 

MD50-08-8334 50-603064 247.50–250.00 QBT1G — — — 0.222 — 

MD50-08-8335 50-603064 298.50–300.00 QBT1G — — — 0.224 — 

MD50-08-8359 50-603064 500.00–502.00 QBO — — — 0.221 — 

Note: Results are in pCi/g. Data qualifiers are defined in Appendix A. 
a 

BVs/FVs are from LANL (1998, 059730). 
b 

na = Not available. 
c 

FV applies to samples collected from 0-0.5 ft only. 
d 

— = Not detected or not detected above BV. 
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Table F-2.7-2 

Summary of Radionuclides Detected or Detected above BVs/FVs  

in Tuff Samples Collected in 2008–2009 in Phase II Boreholes 

Phase II Borehole 
or Grouped 
Boreholes Location ID 

Radionuclides Detected or Detected 
above BVs/FVs in Tuff Samples Collected 

in Phase II Investigation 

Previously Identified  
as COPCs?  

(LANL 2006, 094688) 

1 
50-24769 
50-603470 

Uranium-234, uranium-235/236, and 
uranium-238 

Yes 

2 
50-24771 
50-603471 

Uranium-235/236 Yes 

3 
50-24783 
50-603472 

Uranium-235/236 Yes 

4 50-24784 Cesium-134 and uranium-235/236 Yes 

5 50-24813 Uranium-235/236 Yes 

6 50-24817 None n/a* 

7 50-24820 Uranium-235/236 Yes 

8 
50-24821 
50-603468 

Uranium-235/236 Yes 

9 50-24822 None n/a 

10 50-603060 Uranium-235/236 Yes 

11 50-603061 Plutonium-239/240 and uranium-235/236 Yes 

12 50-603062 Uranium-235/236 Yes 

13 50-603063 Plutonium-239/240 and uranium-235/236 Yes 

14 50-603064 Uranium-235/236 Yes 

* n/a = Not applicable. 
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Table F-2.8-1 

Tritium Detected in Pore Gas in Phase II Boreholes at MDA C 

Sample ID Location ID Depth (ft) Media Tritium 

Boreholes 50-24769 and 50-603470 

MD50-08-7459 50-24769 200.00–200.00 Pore-Gas 26005 

MD50-08-7460 50-24769 250.00–250.00 Pore-Gas 12779.3 

MD50-08-7451 50-24769 300.00–300.00 Pore-Gas 1536.26 

MD50-08-7465 50-603470 351.00–351.00 Pore-Gas 334.529 

MD50-08-7464 50-603470 450.00–450.00 Pore-Gas 453.102 

MD50-08-7462 50-603470 600.00–600.00 Pore-Gas 2119.25 

MD50-08-7461 50-603470 650.00–650.00 Pore-Gas 505.338 

Boreholes 50-24771 and 50-603471 

MD50-08-7626 50-24771 200.00–200.00 Pore-Gas 2319.56 

MD50-08-7627 50-24771 250.00–250.00 Pore-Gas 999.964 

MD50-08-7625 50-24771 300.00–300.00 Pore-Gas 509.528 

MD50-08-7628 50-603471 360.00–360.00 Pore-Gas 601.799 

MD50-08-7629 50-603471 410.00–410.00 Pore-Gas 827.58 

MD50-08-7630 50-603471 450.00–450.00 Pore-Gas 1189.69 

MD50-09-3534 50-603471 450.00–450.00 Pore-Gas 1084.99 

Boreholes 50-24783 and 50-603472 

MD50-08-7656 50-24783 200.00–200.00 Pore-Gas 1258150 

MD50-08-7657 50-24783 250.00–250.00 Pore-Gas 750769 

MD50-08-7655 50-24783 300.00–300.00 Pore-Gas 69845.1 

MD50-08-7658 50-603472 364.00–364.00 Pore-Gas 643.274 

MD50-08-7659 50-603472 414.00–414.00 Pore-Gas 6233.24 

MD50-08-7660 50-603472 450.00–450.00 Pore-Gas 1439.58 

Borehole 50-24784 

MD50-08-7691 50-24784 362.00–362.00 Pore-Gas 1040.59 

MD50-08-7690 50-24784 411.00–411.00 Pore-Gas 667.299 

MD50-08-7689 50-24784 450.00–450.00 Pore-Gas 326.482 

Borehole 50-24813 

MD50-08-7716 50-24813 200.00–200.00 Pore-Gas 8114.8 

MD50-08-7717 50-24813 250.00–250.00 Pore-Gas 24858.6 

MD50-08-7715 50-24813 300.00–300.00 Pore-Gas 4028.65 

MD50-08-7721 50-24813 358.00–358.00 Pore-Gas 815.581 

MD50-08-7720 50-24813 408.00–408.00 Pore-Gas 423.629 

MD50-08-7719 50-24813 450.00–450.00 Pore-Gas 273.438 

MD50-08-7718 50-24813 600.00–600.00 Pore-Gas 352.75 
 



MDA C Phase II Investigation Report 

EP2009-0215 F-59 May 2009 

Table F-2.8-1 (continued) 

Sample ID Location ID Depth (ft) Media Tritium 

Borehole 50-603383 

MD50-08-14863 50-603383 286.00–286.00 Pore-Gas 27829.2 

MD50-08-14864 50-603383 359.00–359.00 Pore-Gas 22695.4 

MD50-08-14865 50-603383 408.00–408.00 Pore-Gas 24738.8 

MD50-08-14866 50-603383 450.00–450.00 Pore-Gas 25041.8 

Borehole 50-603467 

MD50-08-14858 50-603467 287.00–287.00 Pore-Gas 2099.55 (J) 

MD50-08-14860 50-603467 360.00–360.00 Pore-Gas 205.892 

MD50-08-14857 50-603467 500.00–500.00 Pore-Gas 3852.11 (J) 

Borehole 50-603468 

MD50-08-7894 50-603468 300.00–300.00 Pore-Gas 332.046 

Borehole 50-24822 

MD50-08-7949 50-24822 351.00–351.00 Pore-Gas 2377.37 

MD50-08-7948 50-24822 402.00–402.00 Pore-Gas 471.73 

MD50-08-7947 50-24822 450.00–450.00 Pore-Gas 388.477 

Boreholes 50-603060 and 50-603503 

MD50-08-8161 50-603060 50.00–50.00 Pore-Gas 1387.68 

MD50-08-8160 50-603060 100.00–100.00 Pore-Gas 957.545 

MD50-08-8158 50-603060 200.00–200.00 Pore-Gas 1505.88 

MD50-08-8157 50-603060 250.00–250.00 Pore-Gas 1154.94 

MD50-08-8163 50-603503 397.00–397.00 Pore-Gas 492.182 

Borehole 50-603061 

MD50-08-8205 50-603061 25.00–25.00 Pore-Gas 646.261 

MD50-08-8204 50-603061 50.00–50.00 Pore-Gas 554.048 

MD50-08-8202 50-603061 150.00–150.00 Pore-Gas 402.937 

MD50-08-8201 50-603061 185.00–185.00 Pore-Gas 392.077 

MD50-08-8230 50-603061 228.00–228.00 Pore-Gas 593.604 

MD50-08-8231 50-603061 274.00–274.00 Pore-Gas 2815.92 

MD50-08-8208 50-603061 397.00–397.00 Pore-Gas 3493.3 

MD50-08-8207 50-603061 450.00–450.00 Pore-Gas 557.934 

Borehole 50-603062 

MD50-08-8250 50-603062 100.00–100.00 Pore-Gas 896.908 

MD50-08-8252 50-603062 337.00–337.00 Pore-Gas 318.829 

MD50-08-8253 50-603062 387.00–387.00 Pore-Gas 202.773 
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Table F-2.8-1 (continued) 

Sample ID Location ID Depth (ft) Media Tritium 

Borehole 50-603063 

MD50-08-8296 50-603063 10.00–10.00 Pore-Gas 405.273 

MD50-08-8295 50-603063 25.00–25.00 Pore-Gas 1001.76 

MD50-08-8294 50-603063 50.00–50.00 Pore-Gas 529.113 

MD50-08-8291 50-603063 99.00–99.00 Pore-Gas 877.999 

MD50-08-8292 50-603063 150.00–150.00 Pore-Gas 1135.36 

MD50-08-8293 50-603063 200.00–200.00 Pore-Gas 3402.55 

MD50-09-1668 50-603063 347.00–347.00 Pore-Gas 446.414 

MD50-09-1667 50-603063 397.00–397.00 Pore-Gas 719.574 

MD50-09-1666 50-603063 450.00–450.00 Pore-Gas 1370.25 

Borehole 50-603064 

MD50-08-8342 50-603064 66.00–66.00 Pore-Gas 235.669 

MD50-08-8344 50-603064 113.00–113.00 Pore-Gas 738.257 

MD50-08-8345 50-603064 176.00–176.00 Pore-Gas 659.234 

MD50-08-8338 50-603064 200.00–200.00 Pore-Gas 247.297 

MD50-08-8337 50-603064 250.00–250.00 Pore-Gas 233.715 

MD50-08-8341 50-603064 332.00–332.00 Pore-Gas 352.988 

MD50-08-8340 50-603064 400.00–400.00 Pore-Gas 378.555 

MD50-08-8339 50-603064 500.00–500.00 Pore-Gas 779.478 

Note: Results are in pCi/L. Data qualifiers are defined in Appendix A. 
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G-1.0 INTRODUCTION 

This appendix presents the results of the human health and ecological risk screening assessments 
conducted for Material Disposal Area (MDA) C, Solid Waste Management Unit (SWMU) 50-009, at 
Los Alamos National Laboratory (LANL or the Laboratory). MDA C is an inactive 11.8-acre fenced site 
located in Technical Area 50 (TA-50), in the east-central portion of the Laboratory on a mesa at the head 
of Ten Site Canyon (Figure 1.1-1 of the investigation report). 

G-2.0 BACKGROUND 

MDA C was established in May 1948 as a disposal area and decommissioned in April 1974. It consists of 
7 pits and 108 shafts. Information regarding the dimensions of each pit and shaft, as well as the dates of 
operations, is presented in the Resource Conservation and Recovery Act (RCRA) facility investigation 
(RFI) work plan for Operable Unit 1147 (LANL 1992, 007672, pp. 2-41–2-55). In 1984, a surface cover 
was emplaced and recontouring and seeding occurred (LANL 1990, 007513, p. 50-009). 

G-2.1 Site Description and Operational History 

The topography at MDA C slopes gently from west to northeast, gradually becoming steeper across the 
northeastern quadrant of the site toward Ten Site Canyon. The surface vegetation at MDA C consists of a 
native gramma grass mixture that was established after the fill and topsoil cover was placed over the pits 
and shafts in 1984. Localized surface subsidence on the north boundary of Pit 6 was observed in 2002. 
The subsidence may have promoted infiltration of stormwater and snowmelt into Pit 6 since it resulted in 
a hole along an asphalt drainage that carries runoff into Ten Site Canyon. The subsidence has since 
been mitigated (LANL 2005, 091493, p. 16). 

The site was used for Laboratory waste management. The waste disposal activities from 1948 to 1974 at 
MDA C are the source of contaminants. Besides internment of wastes in the ground in unlined pits and in 
lined and unlined shafts, wastes were burned in the chemical pit at MDA C (Rogers 1977, 005707,  
pp. C-12, C-7). Release of contaminants could have occurred to the surface during deposition of the 
wastes into pits and shafts, to the subsurface once wastes were deposited within the pits and shafts, and 
to the surface from burning of wastes and subsequent deposition of airborne particles. MDA C has been 
decommissioned since 1974. Waste previously emplaced remains, and no additional waste has been 
added. The site is fenced and only Laboratory employees or contractors enter for management 
operations (such as emplacing erosion controls) or collecting environmental samples. 

G-2.2 Investigation Sampling  

Historical investigation and sampling at MDA C to ascertain the presence and scale of potential 
environmental contamination at MDA C fall into one of four categories: 

1. pre-RFI activities that included water-infiltration tests, several surface radiation surveys, surface 
soil sampling, and pore-gas sampling. 

2. RFI activities conducted between 1993 and 2003 that included geophysical surveys, biota 
screening and sampling, surface fill sampling, and subsurface investigations. 

3. Investigation activities conducted between May 2004 and August 2006 that included surface soil 
sampling east of MDA C, drilling 36 boreholes, and subsurface tuff and pore-gas sampling. 
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4. Phase II investigation activities conducted between January 2008 and March 2009 that included 
surface soil sampling for target analyte list (TAL) metals, drilling or extending 14 boreholes, a 
pore-gas pilot test, and subsurface tuff and pore-gas sampling. 

G-2.3 Determination of Chemicals of Potential Concern 

The data from both the 2006 investigation and the 2008 Phase II investigation were used to identify 
chemicals of potential concern (COPCs) at MDA C. A review of the Phase II sampling results are 
provided in Appendix F. All detected organic chemicals were retained as COPCs for the screening 
assessments. Radionuclides and inorganic chemicals were retained as COPCs for the screening 
assessments if they were 

 detected at concentrations above their respective background value (BV) or fallout value (FV), 
and were above the maximum concentration in the background data set (LANL 1998, 059730),  

 detection limits for inorganic chemicals were greater than BVs, or 

 detected if no BV or FV is available or applicable. 

Tables G-2.3-1, G-2.3-2, and G-2.3-3 summarize the COPCs evaluated in the MDA C risk screening 
assessments based on all investigation data. The COPCs are a subset of those in Appendix F because of 
the depth intervals used in the risk screening assessments (i.e., Appendix F is based on total depth 
analyzed). The industrial scenario and the ecological assessment use data from samples collected from 
0–1 ft and 0–5 ft, respectively. The residential scenario uses data from samples collected from 0–10 ft. 
These samples include surface samples as well as one sample collected from the 1–10 ft depth from 
each of the following boreholes: locations 50-24767, 50-24784, 50-24785, 50-24796, 50-24804,  
50-24812, 50-24814, and 50-24818. 

Organic chemicals retained as COPCs and evaluated in the risk screening assessments for the industrial 
and residential scenarios are acenaphthene, Aroclor-1254, and Aroclor-1260.  

Radionuclides retained as COPCs and evaluated in the risk screening assessments for the industrial and 
residential scenarios are americium-241, plutonium-238, plutonium-239/240, thorium-232, and tritium.  

Inorganic chemicals retained as COPCs and evaluated in the risk screening assessments for the industrial 
scenario are aluminum, arsenic, barium, chromium, cobalt, copper, lead, selenium, and zinc. Inorganic 
COPCs retained as COPCs and evaluated in the risk screening assessments for the residential scenario 
are aluminum, arsenic, barium, chromium, cobalt, copper, lead, nitrate, perchlorate, selenium, and zinc. 

The chemicals of potential ecological concern (COPECs) are acenaphthene, Aroclor-1254, Aroclor-1260, 
americium-241, plutonium-238, plutonium-239/240, thorium-232, tritium, aluminum, arsenic, barium, 
chromium, cobalt, copper, lead, selenium, and zinc. 

G-3.0 CONCEPTUAL SITE MODEL 

The primary mechanisms of release are related to historical contaminant sources summarized in section 
2.3 of the investigation report. In the source area, both surface and subsurface potential sources of 
contamination exist and include 

 surface—contamination brought to the surface by animals, and  

 subsurface—contamination from the chemicals and radionuclides placed in the pits and shafts. 
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Low infiltration rates through the source area limit the vertical migration of contaminants to the regional 
aquifer. No zones of perched groundwater have been identified beneath MDA C. 

G-3.1 Receptors and Exposure Pathways 

The primary exposure for human receptors is from surface soil and subsurface soil/tuff that may be 
brought to the surface through intrusive activities. Migration of contamination to groundwater through the 
vadose zone is unlikely given the depth to groundwater (approximately 1300 ft below ground surface 
[bgs]) at the site. Human receptors may be exposed through direct contact with soil or suspended 
particulates by ingestion, inhalation, dermal contact, and external irradiation pathways. The conceptual 
site model for human receptors at MDA C is shown in Figure G-3.1-1. 

MDA C is in an industrial area. The site provides potential habitat for ecological receptors, and exposure 
pathways are complete to surface soil and tuff for ecological receptors. Exposure is assessed across the 
site to a depth of 0–5 ft. Exposure pathways to subsurface contamination below 5 ft are not complete 
unless contaminated soil or tuff was excavated and brought to the surface. The potential pathways are 
root uptake by plants, inhalation of vapors (burrowing animals only), inhalation of dust, dermal contact, 
incidental ingestion of soil, external irradiation, and food-web transport. Pathways from subsurface 
releases may be complete for plants. Surface water was not evaluated because of the lack of surface 
water features. Sources, exposure pathways, and receptors are presented in Figure G-3.1-1. 

G-3.2 Environmental Fate and Transport 

The evaluation of environmental fate addresses the chemical processes affecting the persistence of a 
chemical in the environment, and the evaluation of transport addresses the physical processes affecting 
mobility along a migration pathway. Transport through soil and tuff depends on properties such as soil 
pH, rate of precipitation or snowmelt, rate of infiltration, soil moisture content, soil/tuff hydraulic properties, 
and properties of the COPCs, including their ability to adsorb on soil/tuff. Migration into and through tuff 
also depends on the unsaturated flow properties of the tuff and potentially on the presence of joints and 
fractures. 

The most important factor with respect to the potential for COPCs to migrate to groundwater is the 
infiltration rate at the site. The infiltration rate depends on the precipitation rate, which is relatively low in 
the semiarid environment, and on water losses to evaporation and transpiration, which are high. Overall 
these factors combine to yield very low soil moisture content (LANL 2006, 094688, Appendix L).Without 
sufficient moisture, migration of waterborne constituents through the vadose zone to groundwater is slow, 
and travel times in excess of 1000 yr are expected (LANL 2006, 094688, Appendix L). 

Contamination at depth is addressed in the discussion of nature and extent (Appendix F). Results from 
the deepest samples collected showed either no detected concentrations of COPCs or low/trace-level 
concentrations of only a few inorganic, radionuclide, and/or organic COPCs in tuff. The limited extent of 
contamination is related to the absence of the key factors that facilitate migration, as discussed above. 

The New Mexico Environment Department (NMED) guidance (NMED 2006, 092513) contains screening 
levels that consider the potential for contaminants in soil to result in groundwater contamination. These 
screening levels consider equilibrium partitioning of contaminants among solid, aqueous, and vapor 
phases and account for dilution and attenuation in groundwater through the use of dilution attenuation 
factors (DAFs). These DAF soil screening levels (SSLs) can be used to identify chemical concentrations 
in soil that have the potential to contaminate groundwater (EPA 1996, 059902). However, screening 
contaminant concentrations in soil against these DAF SSLs does not, provide an indication of the 
potential for contaminants to migrate to groundwater. The assumptions used in the development of these 
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DAF SSLs include an assumption of uniform contaminant concentrations from the contaminant source to 
the water table (i.e., it is assumed that migration to groundwater has already occurred). Furthermore, this 
assumption is inappropriate for cases such as MDA C where sampling has shown that contamination is 
limited in the soil and tuff. 

The best indication of the potential for future contaminant migration to groundwater is the current vertical 
distribution of contaminants in the subsurface. Releases from the pits and shafts at MDA C would have 
occurred between 1948 and 1974 (i.e., they are historical). The regional aquifer beneath MDA C is 
approximately 1300 ft bgs. Therefore, for migration of contaminants to occur from shallow soil to the 
regional aquifer in a meaningful time frame (e.g., 100 to 1000 yr), significant vertical migration should 
have already occurred. Sampling has shown that migration has occurred, but contaminant concentrations 
are at low levels, indicating a low potential for future contaminant migration to groundwater. 

The relevant release and transport processes of the COPCs are a function of chemical-specific properties 
that include the relationship between the physical form of the constituents and the nature of the 
constituent transport processes in the environment. Specific properties include the degree of saturation, 
the potential for ion exchange or sorption, and the potential for natural bioremediation. The chemical and 
physical properties of the MDA C COPCs are presented in Tables G-3.2-1, G-3.2-2, and G-3.2-3. 

The transport of volatile organic compounds (VOCs) is largely from vapor diffusion, which is controlled by 
vapor-phase concentration gradients (e.g., in subsurface air). As observed at MDAs L and G at TA-54, a 
significant flux of VOCs in soil pore gas emanates at the ground surface (Trujillo et al. 1998, 058242). The 
top of the mesa provide an atmospheric boundary that is maintained at essentially a zero concentration. 
This boundary yields a continuous, steep concentration gradient between the buried source and the 
ground surface. This steep gradient drives diffusion that is preferentially toward the surface and limits 
downward plume growth (Stauffer et al. 2005, 090537). In addition, at MDA L the higher moisture content 
in the Otowi Member inhibits downward diffusion of the vapor plume (Stauffer et al. 2005, 090537). These 
same phenomena likely occur at MDA C, and future pore-gas monitoring at the site will evaluate this 
conceptual site model.  

G-3.2.1 Inorganic Chemicals 

In general, and particularly in a semiarid climate such as MDA C, inorganic chemicals are not highly 
soluble or mobile in the environment. The primary physical and chemical factors that determine and 
describe the distribution of inorganic COPCs within the soil and tuff are the water solubility of the 
inorganic chemical and the soil-water partition coefficient (Kd). Other factors besides the Kd values, such 
as speciation in soil and oxidation/reduction potential (Eh) potential and pH, also play a role in the 
likelihood that inorganic chemicals will migrate. The Kd values provide a general assessment of the 
potential for migration through the subsurface; chemicals with higher Kd values are less likely to be mobile 
than those with lower Kd values. Inorganic chemicals with Kd values greater than 40 are very unlikely to 
migrate through soil towards the water table (Kincaid et al. 1998, 093270). Table G-3.1-1 presents the Kd 
values for the inorganic COPCs identified at MDA C. Based on this criterion, aluminum, antimony, barium, 
beryllium, cadmium, chromium, cobalt, lead, manganese, mercury, nickel, vanadium, and zinc have a low 
potential to mobilize and migrate through soil and the vadose zone. The Kd values for arsenic, copper, 
cyanide, iron, nitrate, perchlorate, selenium, and silver are less than 40 and may indicate that these 
inorganic chemicals have a greater potential to mobilize and migrate through soil and the vadose zone. 
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These COPCs are discussed further in the following sections. Information about the fate and transport 
properties of inorganic chemicals was obtained from individual chemical profiles published by the Agency 
for Toxic Substances and Disease Registry (ATSDR) (ATSDR 1997, 056531). Information for these 
inorganic chemicals is also available from the ATSDR website at http://www.atsdr.cdc.gov/toxpro2.html. 

 Arsenic may undergo a variety of reactions including oxidation-reduction reactions, ligand 
exchange, precipitation, and biotransformation. Arsenic forms insoluble complexes with iron, 
aluminum, and magnesium oxides commonly found in soil, and in this form, arsenic is relatively 
immobile. However, under low pH and reducing conditions, arsenic can become soluble and may 
potentially leach into groundwater or result in runoff of arsenic into surface waters. Arsenic is 
expected to have low mobility under the environmental conditions (pH varies from 7.5 to 8.3) 
present at MDA C. The extent of arsenic is defined. 

 Copper movement in soil is determined by physical and chemical interactions with the soil 
components. Most copper deposited in soil is strongly adsorbed and remains in the upper few 
centimeters. Copper will adsorb to organic matter, carbonate minerals, clay minerals, hydrous 
iron, and manganese oxides. In most temperate soil, pH, organic matter, and ionic strength of the 
soil solutions are the key factors affecting adsorption. Copper binds to soil much more strongly 
than other divalent cations, and the distribution of copper in the soil solution is less affected by pH 
than other metals. Copper is expected to be bound to the soil and move in the system by way of 
transport of soil particles by water as opposed to movement as dissolved species. The pH varies 
from 7.5 to 8.3 at MDA C, so leaching of copper is unlikely. The extent of copper is defined. 

 Cyanide in soil biodegrades at low concentrations under aerobic conditions with the initial 
formation of ammonia, which is converted to nitrate and nitrite in the presence of nitrifying 
bacteria. Under anaerobic conditions, the cyanide ion denitrifies to gaseous nitrogen. The extent 
of cyanide is defined. 

 Iron is naturally occurring in soil and tuff and may be relatively mobile under reducing conditions. 
The extent of iron is defined. 

 Nitrate is highly soluble in water and may migrate with water molecules in saturated soil. As noted 
above, the subsurface material beneath MDA C has low moisture content, which would inhibit the 
mobility of nitrate as well as most other inorganic chemicals. The extent of nitrate is defined. 

 Perchlorate is soluble in water and may migrate with water molecules in saturated soil. As noted 
above, the subsurface material beneath MDA C has low moisture content, which would inhibit the 
mobility of perchlorate as well as most other inorganic chemicals. The extent of perchlorate is 
defined. 

 Selenium is not often found in the environment in its elemental form but is usually combined with 
sulfide minerals or with silver, copper, lead, and nickel minerals. In soil, pH and Eh are 
determining factors in the transport and partitioning of selenium. In soil with a pH of greater than 
7.5, selenates, which have high solubility and a low tendency to adsorb onto soil particles, are the 
major selenium species and are very mobile. The pH at MDA C varies from 7.5 to 8.3, which 
indicates that selenium may migrate in this soil. However, the extent of selenium is defined. 

 Silver sorbs onto soil and sediment and tends to form complexes with inorganic chemicals and 
humic substances in soils. The presence of organic matter complexes with silver and reduces its 
mobility. Silver compounds tend to leach from well-drained soil, and if sufficient hydrostatic 
pressure exists, silver could potentially migrate into the subsurface. However, the extent of silver 
is defined. 



MDA C Phase II Investigation Report 

May 2009 G-6 EP2009-0215 

G-3.2.2 Radionuclides 

Radionuclides are generally not highly soluble or mobile in the environment, particularly in the semiarid 
climate of the Laboratory. The physical and chemical factors that determine the distribution of 
radionuclides within soil and tuff are the Kd, the pH of the soil and other soil characteristics (e.g., sand or 
clay content), and the Eh. The interaction of these factors is complex, but Kd values provide a general 
assessment of the potential for migration through the subsurface: chemicals with higher Kd values are 
less likely to be mobile than those with lower values. Radionuclides with Kd values greater than 40 are 
very unlikely to migrate through soil towards the water table (Kincaid et al. 1998, 093270). 

Table G-3.1-2 gives physical and chemical properties of the radionuclide COPCs identified at MDA C. 
Based on Kd values, americium-241, cesium-137, cobalt-60, plutonium-238, and plutonium 239/240 have 
a very low potential to migrate towards groundwater. The Kd values for strontium-90, thorium-232, tritium, 
uranium-234, uranium-235, and uranium-238 are less than 40 and indicate a potential to migrate towards 
groundwater. 

Americium-241 deposited on soil strongly attaches to soil particles, and does not travel very far into the 
ground. Ultimately, most americium ends up in soil or sediment. The extent of americium-241 is defined. 

A major portion of stable and radioactive strontium in soil dissolves in water, so it might move deeper into 
the subsurface. However, the Kd value of 35 indicates that strontium-90 is relatively immobile in the 
subsurface. The extent of strontium-90 is defined. 

Retention of uranium by soil may be due to adsorption, chemisorption, ion exchange, or a combination of 
these mechanisms. The sorption of uranium in most soil is such that it may not leach readily from soil 
surface to groundwater, particularly in soil containing clay and iron oxide. The extent of uranium-234, 
uranium-235, and uranium-238 is defined. 

Tritium’s initial behavior in the environment is determined by the source. If tritium is released in liquid form, 
the tritium is subject to physical dispersion, percolation, and evaporation (Whicker and Schultz 1982, 
058209). Because the tritium migrates in association with moisture, the low moisture content of the MDA C 
subsurface limits the potential for tritium to migrate to groundwater. The extent of tritium is defined.  

G-3.2.3 Organic Chemicals 

Table G-3.1-3 presents the physical and chemical properties (organic carbon–water partition coefficient 
[Koc], logarithm to the base 10 octanol/water partition coefficient [log Kow], and solubility) of the organic 
COPCs identified for MDA C. Physical and chemical properties of organic chemicals are important when 
evaluating their fate and transport. The following information illustrates some aspects of the fate and 
transport tendencies of the MDA C COPCs. The information is summarized from Ney (1995, 058210). 

Water solubility may be the most important chemical characteristic used to assess mobility of organic 
chemicals. The higher the water solubility of a chemical, the more likely it is to be mobile and the less 
likely it is to accumulate, bioaccumulate, volatilize, or persist in the environment. A highly soluble 
chemical (water solubility greater than 1000 mg/L) is prone to biodegradation and metabolism that may 
detoxify the parent chemical. Acetone; benzoic acid; butanol[1-]; butanone[2-]; carbon disulfide; 
chlorodibromomethane; chlorodifluoromethane; chloroform; chloromethane; dichloroethane[1,1-]; 
dichloroethane[1,2-]; dichloroethene[1,1-]; dichloroethene[cis1,2-]; dichloroethene[trans-1,2-]; 
dichloropropane[1,2-]; dioxane[1,4-]; ethanol; hexanone[2-]; methanol; methylphenol[2-]; methyl 2 
pentanone[4-]; methylene chloride; trichloroethane[1,1,1-]; trichloroethane[1,1,2-]; trichloroethene; and 
trichlorofluoromethane have water solubilities greater than 1000 mg/L. 
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The lower the water solubility of a chemical, especially below 10 mg/L, the more likely it will be 
immobilized by adsorption. Chemicals with lower water solubilities are more likely to accumulate or 
bioaccumulate and persist in the environment, to be slightly prone to biodegradation, and to be 
metabolized in plants and animals. The COPCs identified as having water solubilities less than 10 mg/L 
are acenaphthene; anthracene; Aroclor-1242; Aroclor-1254; Aroclor-1260; benzo[a]pyrene; 
benzo[b]fluoranthene; benzo[g,h,i]perylene; benzo[k]fluoranthene; bis[2 ethylhexyl]phthalate; chrysene; 
dibenz[a,h]anthracene; dibenzofuran; di-n-octylphthalate; fluoranthene; fluorene; heptane[n-]; hexane; 
indeno[1,2,3-cd]pyrene; phenanthrene; and pyrene. 

Vapor pressure is a chemical characteristic used to evaluate the tendency of organic chemicals to 
volatize. Chemicals with vapor pressure greater than 0.01 millimeters of mercury (mm Hg) are likely to 
volatilize; therefore, concentrations at the site are reduced over time; and vapors of these chemicals are 
more likely to travel toward the atmosphere and not migrate toward groundwater. Acetone; benzene; 
butanol[1-]; butanone[2-]; carbon disulfide; carbon tetrachloride; chlorodibromomethane; 
chlorodifluoromethane; chloroform; chloromethane; cyclohexane; dichlorobenzene[1,4-]; 
dichlorodifluoromethane; dichloroethane[1,1-]; dichloroethane[1,2-]; dichloroethene[1,1-]; 
dichloroethene[cis 1,2-]; dichloropropane[1,2-]; dioxane[1,4-]; ethanol; ethylbenzene; ethyltoluene[4-]; 
heptane[n-]; hexane; hexanone[2-]; methanol; methyl-2-pentanone[4-]; methylene chloride; styrene; 
tetrachloroethene; toluene; trichloro-1,2,2-trifluoroethane[1,1,2-]; trichloroethane[1,1,1-]; 
trichloroethane[1,1,2-]; trichloroethene; trichlorofluoromethane; trimethylbenzene[1,2,4-]; 
trimethylbenzene[1,3,5-]; xylene[1,2-]; xylene[1,3-]; xylene[1,3] + xylene[1,4-]; and xylene(total) have 
vapor pressures greater than 0.01 mm Hg. 

Chemicals with vapor pressures less than 0.000001 mm Hg are less likely to volatilize and, therefore, 
tend to remain immobile. Anthracene; Aroclor-1254; benzo[a]pyrene; benzo[b]fluoranthene; 
benzo[g,h,i]perylene; benzo[k]fluoranthene; bis[2 ethylhexyl]phthalate; chrysene; dibenz[a,h]anthracene; 
di-n-octylphthalate; fluoranthene; indeno[1,2,3-cd]pyrene; pyrene; and RDX (hexahydro-1,3,5-trinitro-
1,3,5-triazine) have vapor pressures less than 0.000001 mm Hg. 

The Kow is an indicator of a chemical’s potential to bioaccumulate or bioconcentrate in the fatty tissues of 
living organisms. The unitless Kow value is an indicator of water solubility, mobility, sorption, and 
bioaccumulation. The higher the Kow is above 1000, the greater the affinity the chemical has for 
bioaccumulation in the food chain, the greater its potential for sorption in the soil, and the lower its 
mobility (Ney 1995, 058210). The COPCs with a Kow greater than 1000 include acenaphthene; 
acenaphthylene; anthracene; Aroclor-1242; Aroclor-1254; Aroclor-1260; benzene; benzo[a]pyrene; 
benzo[b]fluoranthene; benzo[g,h,i]perylene; benzo[k]fluoranthene; bis[2 ethylhexyl]phthalate; 
chloronaphthalene[2-]; chrysene; dibenz[a,h]anthracene; di-n-butylphthalate; di-n-octylphthalate; 
ethylbenzene; fluoranthene; fluorene; indeno[1,2,3-cd]pyrene; methylnaphthalene[2-]; naphthalene; 
phenanthrene; pyrene; tetrachloroethene; trimethylbenzene[1,2,4 ]; trimethylbenzene[1,3,5-]; xylene[1,2-]; 
xylene[1,3-] + xylene[1,4-]; and xylene(total). A Kow of less than 500 indicates high water solubility, high 
mobility, little to no affinity for bioaccumulation, and degradability by microbes, plants, and animals. 
Acetone; benzoic acid; butanone[2 ]; chloroform; dichloroethene[1,1-]; dichloroethene[cis-1,2-]; 
hexanone[2-]; methyl-2-pentanone[4-]; methylene chloride; and trichlorofluoromethane have a Kow less 
than 500. 

The Koc measures the tendency of a chemical to adsorb to organic carbon in soil. Koc values above 
500 L/kg indicate a strong tendency to adsorb to soil, leading to low mobility. Acenaphthene; 
acenaphthylene; anthracene; Aroclor-1242; Aroclor-1254; Aroclor-1260; benzo[a]pyrene; 
benzo[b]fluoranthene; benzo[g,h,i]perylene; benzo[k]fluoranthene; bis[2-ethylhexyl]phthalate; 
chloronaphthalene[2-]; chrysene; dibenz[a,h]anthracene; di-n-butylphthalate; di n-octylphthalate; 
ethylbenzene; fluoranthene; fluorene; indeno[1,2,3 cd]pyrene; methylnaphthalene[2-]; naphthalene; 
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phenanthrene; pyrene; styrene; trimethylbenzene[1,24-]; and trimethylbenzene[1,3,5-] have Koc values 
above 500 L/kg, indicating a very low potential to migrate toward groundwater. The COPCs with Koc 
values less than 500 L/kg are acetone; benzene; benzoic acid; butanol[1-]; butanone[2-]; carbon disulfide; 
carbon tetrachloride; chlorobenzene; chlorodibromomethane; chlorodifluoromethane; chloroform; 
chloromethane; cyclohexane; dichlorobenzene[1,2-]; dichlorodifluoromethane; dichloroethane[1,1-]; 
dichloroethane[1,2-]; dichloroethene[1,1-]; dichloroethene[cis-1,2]; dichloropropane[1,2-]; dioxane[1,4-]; 
ethanol; heptane[n-]; hexane; hexanone[2-]; methanol; methyl-2-pentanone[4-]; methylphenol[2-]; 
methylene chloride; nitrotoluene[2-]; nitrotoluene[3-]; nitrotoluene[4-]; RDX; tetrachloroethene; toluene; 
trichloro-1,2,2-trifluoroethane[1,1,2-]; trichloroethane[1,1,1-]; trichloroethane[1,1,2-]; 
trichloroethene;trichlorofluoromethane; xylene[1,2-]; xylene[1,3-] + xylene[1,4-]; and xylene(total). 

Acenaphthene; anthracene; Aroclor-1242; Aroclor-1254; Aroclor-1260; benzo[a]pyrene; 
benzo[b]fluoranthene; benzo[g,h,i]perylene; benzo[k]fluoranthene; bis[2 ethylhexyl]phthalate; chrysene; 
dibenz[a,h]anthrachene; di-n-octylphthalate; fluoranthene; fluorene; phenanthrene; and pyrene are the 
least mobile and the most likely to bioaccumulate. The more soluble and volatile COPCs acetone; 
benzoic acid; butanone[2-]; chloroform; dichlorobenzene[1,2-]; dichloroethene[1,1-]; 
dichloroethene[cis-1,2-]; hexanone[2-], methyl-2-pentanone[4-]; methylene chloride; tetrachloroethene; 
toluene; trichlorofluoromethane; xylene[1,2-]; xylene[1,3-] + xylene[1,4-]; and xylene(total) are more 
mobile but are also more likely to travel toward the atmosphere and not migrate toward groundwater. 
Because the organic COPCs were detected at low concentrations, they are not likely to migrate to 
groundwater. 

G-3.2.4 Summary 

The infiltration rate is the primary factor in determining the potential for COPCs to migrate to groundwater. 
Based on investigation results, dry unsaturated conditions corresponding to low infiltration rates on the 
order of 0.3 cm/yr and less are present at MDA C (LANL 2006, 094688, Appendix L). This lack of water 
severely limits the movement of waterborne contaminants through the unsaturated zone toward 
groundwater at MDA C. As a result, the potential for COPC migration to groundwater is very low, based 
on the site conditions, the physical/chemical properties of the COPCs, and the distance to the regional 
aquifer below the site. This evaluation of potential migration to groundwater applies only to contaminants 
that migrate in the water phase.  

G-3.3 Evaluation of Pore Gas as Potential Groundwater Contamination 

The VOC results from pore-gas sampling were screened to evaluate whether concentrations of VOCs in 
the subsurface pore gas are of concern as a potential source of groundwater contamination. Because 
there are no screening levels (SLs) for pore-gas that address the potential for groundwater contamination, 
the screening evaluation was based on groundwater cleanup levels contained in the March 1, 2005, 
Compliance Order on Consent (the Consent Order) and Henry’s law constants that describe the 
equilibrium relationship between vapor and water concentrations. The source of the Henry’s law 
constants was the New Mexico Environment Department (NMED) SSL technical background document 
(NMED 2006, 092513). The following dimensionless form of Henry’s law constant was used: 
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where Cair is the volumetric concentration of contaminant in air and Cwater is the volumetric concentration 
of contaminant in water. Equation 1 can be used to calculate the following screening value: 
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where Cair is the concentration of VOC in the pore-gas sample (µg/m3), H’ is the dimensionless Henry’s 
law constant, SL is the screening level (µg/L), 1000 is a conversion factor from L to m3, and SV is the 
screening value. 

The SLs are groundwater cleanup levels specified in the Consent Order. These are the 
U.S. Environmental Protection Agency (EPA) maximum contaminant level (MCL) or New Mexico Water 
Quality Control Commission (NMWQCC) groundwater standard, whichever is lower. As specified in the 
Consent Order, if no MCL or NMWQCC standard exists, the EPA regional tap water SL is used (adjusted 
to 10–5 risk for carcinogens). The numerator in Equation 2 is the actual concentration of VOC in pore gas 
and the denominator represents the concentration in pore-gas needed to exceed the SL. Therefore, if the 
SV is less than 1, the concentration of VOC in pore-gas is not sufficiently high to cause the water SL to be 
exceeded, even if the VOC plume were in contact with groundwater. 

Equation 2 was used to screen the maximum detected concentrations of VOCs in pore-gas samples from 
the Phase II investigation at MDA C. As shown in Table G-3.3-1, 40 VOCs having MCLs, NMWQCC 
standards, or tap water screening levels were detected at MDA C. The results show the SV is below 1 for 
all but two VOCs: methylene chloride and trichloroethene. 

Because the SVs exceeded one using the maximum detected concentration, a second phase of 
screening was performed using the concentration for each VOC from the deepest depth. The deepest 
depth was used because it is closest to the regional aquifer. These results are shown in Table G-3.3-2 
and all SVs are less than 1. The results of the screening conclude that VOCs in subsurface pore gas at 
MDA C currently are not a potential source of groundwater contamination. 

G-3.4  Exposure Point Concentration Calculations 

The exposure point concentrations (EPCs) represent upper bound concentrations of COPCs. For 
comparison to risk screening levels, the upper confidence level (UCL) of the arithmetic mean was 
calculated or the maximum detected concentration was used as the EPC. The EPCs are shown in 
Tables G-2.3-1, G-2.3-2, and G-2.3-3. 

Calculation of the UCLs of the mean concentration was done using the EPA ProUCL 4.00.02 software 
(EPA 2007, 096530), which is based on EPA guidance (EPA 2002, 085640). The ProUCL program 
calculates 95%, 97.5%, and 99% UCLs and recommends a distribution and UCL. The UCL for the 
recommended calculation method was used as the EPC. The ProUCL software performs distributional 
tests on the data set for each COPC and calculates the most appropriate UCL based on the distribution of 
the data set. Environmental data may have a normal, lognormal, or gamma distribution but are often 
nonparametric (no definable shape to the distribution). Key aspects of the new version of ProUCL are that 
it tests data against an expanded range of distribution types, contains a larger suite of statistical tests, 
and can perform analyses on data sets with nondetected values. The ProUCL documentation strongly 
recommends against using the maximum detected concentration for the EPC. However, it also cautions 
against using statistical values calculated on less than four detected results in a large data set. Input and 
output data files for the ProUCL calculations are provided on CD as Attachment G-1.   
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G-4.0 SCREENING LEVELS 

The SSLs from NMED guidance (NMED 2006, 092513) were used for screening nonradionuclide COPCs. 
The NMED SSLs are based on a target noncarcinogenic hazard quotient (HQ) of 1.0 and a target 
carcinogenic risk of 1 × 10–5 (NMED 2006, 092513). For COPCs for which no NMED value is available, 
EPA regional screening levels (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm) were used. The 
EPA screening levels for carcinogens were multiplied by 10 to adjust the screening levels to the NMED 
target carcinogenic risk of 1 × 10–5. Exposure parameters used to calculate the industrial and residential 
SSLs are presented in Table G-4.0-1. Screening action levels (SALs) derived using the residual 
radioactivity (RESRAD) materials model, Version 6.21 (LANL 2005, 088493) were used for screening of 
radionuclide COPCs. The radionuclide SALs are based on a 15 mrem/yr dose per DOE guidance (DOE 
2000, 067489). Exposure parameters used to calculate the SALs for the industrial and residential 
scenarios are provided in Table G-4.0-2. 

G-5.0 HUMAN HEALTH RISK ASSESSMENT RESULTS 

The EPC of each COPC was compared with the SSLs for the industrial and residential scenarios. For 
carcinogenic chemicals, the EPCs were divided by the SSL and then multiplied by 1  10–5. The sum of 
the carcinogenic risks was compared with the NMED target carcinogenic risk of 10–5. For noncarcinogenic 
chemicals, an HQ was generated for each COPC by dividing the EPC by the SSL. The HQs were 
summed to generate a hazard index (HI). The HI was compared with the NMED target hazard of 1.0. For 
radionuclides, the EPC was divided by the SAL and multiplied by 15 mrem/yr to calculate the dose. The 
total dose was compared with the DOE target dose of 15 mrem/yr. 

As stated in the conceptual site model in section G-3.0, the industrial scenario is the current and 
reasonably foreseeable future land use of this site. Table G-5.0-1 presents the total excess cancer risk for 
the industrial scenario. The total excess cancer risk is approximately 3  10–6, which is less than the 
NMED target cancer risk of 10–5 (NMED 2006, 092513). Table G-5.0-2 presents the HI for the industrial 
scenario. The HI is approximately 0.09, which is less than the NMED target of 1.0 (NMED 2006, 092513). 
Table G-5.0-3 presents the total dose from radionuclide COPCs at the site. The total dose is 
approximately 10 mrem/yr, which is less than the DOE target dose of 15 mrem/yr (DOE 2000, 067489). 

MDA C was also evaluated for the residential scenario. Table G-5.0-4 presents the total excess cancer 
risk for the residential scenario. The total excess cancer risk is approximately 1  10–5; which is equivalent 
to the NMED target cancer risk level of 10–5 (NMED 2006, 092513). Table G-5.0-5 presents the HI for the 
residential scenario. The HI is approximately 0.3, which is less than the NMED target of 1.0 (NMED 2006, 
092513). Table G-5.0-6 presents the total dose from radionuclide COPCs for the residential scenario. The 
total dose is approximately 11 mrem/yr, which is less than the DOE target dose of 15 mrem/yr (DOE 
2000, 067489). 

G-5.1 Uncertainty Analysis 

The analyses presented in human health risk screening assessments are subject to varying degrees and 
types of uncertainty. Aspects of data evaluation and COPC identification, exposure assessment, toxicity 
assessment, and the additive approach all contribute to uncertainties in the risk assessment process. 

G-5.1.1 Data Evaluation and COPC Identification Process 

A primary uncertainty associated with the COPC identification process is the possibility that a chemical 
may be inappropriately identified as a COPC when it is actually not a COPC or that a chemical may not 
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be identified as a COPC when it actually should be identified as a COPC. Inorganic chemicals are 
appropriately identified as COPCs because only those chemicals that are detected or that have detection 
limits above background are retained for further analysis. However, established BVs may not accurately 
represent certain subunits of the Bandelier Tuff (e.g., fractured, clay-rich material) encountered during 
2005 to 2007 sampling at MDA C because those data are not included in the background data set. There 
are no established BVs for organic chemicals, and all detected organic chemicals are identified as 
COPCs and are retained for further analysis.  

G-5.1.2 Exposure Assessment 

Three main uncertainties were identified in the exposure assessment process: the activity patterns of a 
worker in the industrial scenario; upper-bound values used in exposure assumptions; and the use of the 
95% UCL as the EPC. 

1. Identification of Receptors. The current and reasonably foreseeable future land use is 
industrial. To the degree that actual activity patterns (laboratory or contract workers present to 
collect environmental samples or maintain stormwater controls) are not represented by those 
activities assumed by the industrial scenario (8 h/d for 225 d/yr, no intrusive activities), 
uncertainties are introduced in the assessment and the evaluation presented overestimates the 
potential risk. 

2. Exposure Pathways. A number of assumptions are made relative to exposure pathways, 
including input parameters; whether or not a given pathway is complete; the contaminated media 
to which an individual may be exposed; and intake rates for different routes of exposure. In the 
absence of site-specific data, the exposure assumptions used were consistent with default values 
(NMED 2006, 092513). When several upper-bound values (as are found in NMED 2006, 092513) 
are combined to estimate exposure for any one pathway, the resulting risk estimate can exceed 
the 99th percentile and therefore can exceed the range of risk that may be reasonably expected. 

3. Derivation of EPCs. Some uncertainty is introduced in the concentration aggregation of data for 
estimating the EPCs at the site. Risk from a single location or area with relatively high COPC 
concentrations may be underestimated by using a representative, MDA C-wide value. However, 
the use of the 95% UCL is intended to provide a protective, upper-bound (i.e., conservative) 
COPC concentration at the site.  

G-5.1.3 Toxicity Assessment 

The primary uncertainty associated with the SSLs is related to the derivation of toxicity values used in 
their calculation. Toxicity values (reference doses [RfDs] and slope factors [SFs]) were used to derive the 
SSLs used in this risk screening assessment (NMED 2006, 092513). Uncertainties were identified in six 
areas with respect to the toxicity values: extrapolation from animals to humans; extrapolation from one 
route of exposure to another route of exposure; individual variability in the human population, the 
derivation of RfDs and SFs; and the chemical form of the COPC. 

1. Extrapolation from Animals to Humans. The SFs and RfDs are often determined by 
extrapolation from animal data to humans, which may result in uncertainties in toxicity values 
because differences exist in chemical absorption, metabolism, excretion, and toxic 
responses between animals and humans. Differences in body weight, surface area, and 
pharmacokinetic relationships between animals and humans are taken into account to address 
these uncertainties in the dose-response relationship; however, conservatism is usually 
incorporated in each of these steps, resulting in the overestimation of potential risk. 
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2. Extrapolation from One Route of Exposure to Another Route of Exposure. The SFs and 
RfDs often contain extrapolations from one exposure route to another that result in additional 
conservatism in the risk calculations. The extrapolation from the oral route to the inhalation and/or 
the dermal route is used in the derivation of some screening values (NMED 2006, 092513). 
Differences between the two exposure pathways contribute to the uncertainty in the estimation of 
potential risk at this site. 

3. Individual Variability in the Human Population. For noncarcinogenic effects, the degree of 
variability in human physical characteristics is important both in determining the risks that can be 
expected at low exposures and in defining the NOAEL. The NOAEL uncertainty factor approach 
incorporates a 10-fold factor to reflect individual variability within the human population that can 
contribute to uncertainty in the risk assessment; this factor of 10 is generally considered to result 
in a conservative estimate of risk to noncarcinogenic COPCs. 

4. Derivation of RfDs and SFs. The RfDs and SFs for different chemicals are derived from 
experiments conducted by different laboratories that may have different accuracy and precision 
that could lead to an over- or underestimation of the risk. The uncertainty associated with the 
toxicity factors for noncarcinogens is measured by the uncertainty factor, the modifying factor, 
and the confidence level. For carcinogens, the weight of evidence classification indicates the 
likelihood that a contaminant is a human carcinogen. Toxicity values with high uncertainties may 
change as new information is evaluated. 

5. Chemical Form of the COPC. COPCs may be bound to the environment matrix and not 
available for absorption into the human body. However, it is assumed that the COPCs are 
bioavailable. This assumption can lead to an overestimation of the total risk. 

G-5.1.4 Additive Approach 

For noncarcinogens, the effects of exposure to multiple chemicals are generally unknown and possible 
interactions could be synergistic or antagonistic, resulting in either an overestimation or underestimation 
of the potential risk. Additionally, RfDs used in the risk calculations typically are not based on the same 
endpoints with respect to severity, effects, or target organs. Therefore, the potential for noncarcinogenic 
effects may be overestimated for individual COPCs that act by different mechanisms and on different 
target organs but are addressed additively. 

G-5.2 Interpretation 

MDA C was evaluated for potential risk using SSLs and SALs for an industrial scenario. A potential 
carcinogenic risk of approximately 3 × 10–6, an HI of approximately 0.09, and a dose of approximately 
10 mrem/yr are less than the applicable target levels (NMED 2006, 092513; DOE 2000, 067489). In 
addition, the total dose corresponds to a radiological risk of approximately 2  10–6 based on a 
comparison to EPA radionuclide preliminary remediation goals (PRGs) for an outdoor worker  
(http://epa-prgs.ornl.gov/radionuclides/prg_search.shtml). The results of the human health risk screening 
assessment do not indicate a potential unacceptable risk, hazard, or dose under an industrial scenario at 
MDA C. 

MDA C was evaluated for potential risk using SSLs and SALs for a residential scenario. A potential 
carcinogenic risk of approximately 1 × 10–5, an HI of approximately 0.3, and a dose of approximately 
11 mrem/yr are less than the applicable target levels (NMED 2006, 092513; DOE 2000, 067489). In 
addition, the total dose corresponds to a radiological risk of approximately 2  10–6 based on a comparison  
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to EPA radionuclide PRGs for a resident (http://epa-prgs.ornl.gov/radionuclides/prg_search.shtml). The 
results of the screening assessment indicate no potential unacceptable risk, hazard, or dose under a 
residential scenario at MDA C. 

G-6.0 ECOLOGICAL RISK SCREENING ASSESSMENT 

G-6.1 Introduction 

The approach for conducting ecological assessments is described in the “Screening Level Ecological Risk 
Assessment Methods, Revision 2” (LANL 2004, 087630). The assessment consists of the following four 
parts: a scoping evaluation, a screening evaluation, an uncertainty analysis, and an interpretation of the 
results. 

G-6.2 Scoping Evaluation 

The scoping evaluation establishes the breadth and focus of the screening assessment. The ecological 
scoping checklist is a useful tool for organizing existing ecological information. The information was used 
to determine whether ecological receptors might be affected, identify the types of receptors that might be 
present, and develop the ecological conceptual site model for MDA C. The ecological scoping checklist 
was presented in the December 2006 MDA C investigation report (LANL 2006, 094688) and thus is not 
included in this report. 

MDA C is located on a relatively flat area and occurs in the transition zone between piñon-juniper 
woodland and ponderosa pine (Pinus ponderosa) forest. Grasses and forbs, including blue gramma 
(Bouteloua gracilis), sage (Artemesia spp.) and chamisa (Chrysothamnus sp), represent most ground 
cover. A lack of trees on-site obviates roosting habitat for the Mexican spotted owl, but foraging may 
occur. 

Surface water runoff flows to the north to an asphalt diversion channel. Transport to groundwater is 
unlikely because of the depth to the regional aquifer (approximately 1300 ft bgs), and the semiarid 
environment of this region provides minimal hydrologic head. The potential contact with contaminants is 
by root uptake, food-web transport, soil ingestion, external irradiation, dermal contact, and inhalation. 

The scoping portion of the assessment indicated that terrestrial receptors were appropriate for evaluating 
the concentrations of contaminants in soil and tuff. Aquatic receptors were not evaluated because no 
aquatic communities are present at MDA C. This process evaluated eight terrestrial receptors 
representing several trophic levels. These receptors included 

 plants, 

 soil dwelling invertebrates (represented by the earthworm), 

 the deer mouse (mammalian omnivore), 

 the Montane shrew (mammalian insectivore), 

 the desert cottontail (mammalian herbivore), 

 the red fox (mammalian carnivore), 

 American robin (avian insectivore, avian omnivore, and avian herbivore), and 

 American kestrel (avian invertebrate and flesh eater, a surrogate for a threatened and 
endangered [T&E] species). 
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The rationale for these receptors is presented in “Screening Level Ecological Risk Assessment Methods, 
Revision 2” (LANL 2004, 087630). The ESLs were derived for each of these receptors where information 
was available. The ESLs were based on similar species and derived from experimentally determined 
NOAELs, lowest-observed-adverse-effect levels (LOAELs), or doses lethal to 50% of the population 
(LD50). All relevant information necessary to calculate HQs and HIs, including concentration equations, 
dose equations, bioconcentration factors, transfer factors, and toxicity reference values (TRVs) are 
presented in the ECORISK Database, Version 2.3 (LANL 2008, 103352). 

G-6.3 Assessment Endpoints 

An assessment endpoint is an “explicit expression of the actual environmental value that is to be 
protected, operationally defined by an ecological entity and its attributes” (EPA 1998, 062809). 
Assessments should include ecologically relevant endpoints that help to sustain the natural structure, 
function, and biodiversity of an ecosystem or its components. In a screening assessment, the assessment 
endpoints are attributes of ecological receptors that may be adversely affected by exposure to hazardous 
wastes from past operations (EPA 1997, 059370), wherein receptors are populations and communities 
(EPA 1999, 070086). 

The ecological screening assessment is designed to protect populations and communities of biota rather 
than individual organisms, except for listed or candidate T&E species or treaty-protected species 
(EPA 1999, 070086). The protection of individual organisms within these designated protected species 
could also be achieved at the population level; the populations of these species tend to be small, and the 
loss of an individual adversely affects the species. 

In accordance with this guidance, the Laboratory developed generic assessment endpoints to ensure that 
values at all levels of the food chain are considered in the ecological screening process (LANL 1999, 
064137). These general assessment endpoints can be measured using impacts on reproduction, growth, 
and survival to represent categories of effects that may adversely impact populations. In addition, specific 
receptor species were chosen to represent each function group. The receptor species were chosen 
because of their presence at the site, their sensitivity to the COPECs, and their potential for exposure to 
those COPECs. These categories of effects and the chosen receptor species were ued to select the 
types of effects seen in toxicity studies considered in the development of the TRVs. Toxicity studies used 
in the development of TRVs included only those in which the adverse effect evaluated affected 
reproduction, survival, and/or growth. 

The selection of receptors and assessment endpoints are designed to be protective of both the 
representative species used as screening receptors and the other species within their feeding guilds and 
the overall food web for the terrestrial and aquatic ecosystems. Focusing the assessment endpoints on 
the general characteristics of species that affect populations (rather than the biochemical and behavioral 
changes that may affect only the studied species) also ensures applicability to the ecosystem of concern. 

G-6.4 Screening Evaluation 

The ecological screening evaluation identifies COPECs at MDA C and is based on the comparison of 
EPCs (95% UCLs) to ESLs in accordance with Laboratory guidance (LANL 2004, 087630). The EPCs 
used in the assessment are presented in Table G-2.3-3. ESLs obtained from the ECORISK Database, 
Version 2.3 (LANL 2008, 103352) are presented in Table G-6.4-1. The ESLs are based on similar species 
and are derived from experimentally determined NOAELs, LOAELs, or doses determined lethal to 50% of 
the test population. Information relevant to the calculation of ESLs, including concentration equations, 
dose equations, bioconcentration factors, transfer factors, and TRVs are presented in the ECORISK 
Database, Version 2.3 (LANL 2008, 103352).  
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The HQs calculated for each COPEC and screening receptor are the ratios of the EPC to the ESLs for 
each ecological receptor. The higher the contaminant levels relative to the ESLs, the higher the potential 
risk to receptors; conversely, the higher the ESLs relative to the contaminant levels, the lower the 
potential risk to receptors. The analysis begins with a comparison of the minimum ESL for each COPC to 
the EPC. HQs greater than 0.3 are used to identify the COPECs requiring further evaluation (LANL 2004, 
087630). Individual HQs for a receptor are summed to derive an HI; an HI greater than 1.0 is an indication 
that further assessment may be needed to determine if exposure to multiple COPECs at a site results in 
potential adverse impacts to a given receptor population. COPCs without ESLs are retained as COPECs 
and evaluated further in the uncertainty section. The HQ and HI analysis is a conservative indication of 
potential adverse effects and is designed to minimize the potential of overlooking possible COPECs at the 
site. 

The EPCs for MDA C are determined from samples collected between 0 and 5 ft bgs (Table G-2.3-3). The 
results of the comparison of the EPCs with the minimum soil ESLs for MDA C are shown in Table G-6.4-2. 
Arsenic, barium, chromium, copper, lead, selenium, zinc, thorium-232, acenaphthene, and Aroclor-1254 
are retained as COPECs because the HQs were greater than 0.3. 

Potential ecological risks associated with aluminum in soil are based on soil pH. Aluminum is retained as 
a COPEC only in soil with a pH lower than 5.5, in accordance with EPA guidance (EPA 2003, 085645). 
Aluminum was eliminated as a COPEC and not evaluated further because the pH ranges from 7.5 to 8.3 
at MDA C. 

The COPECs were evaluated further in Table G-6.4-3. The HQ for each COPEC/receptor combination as 
well as the HIs for each receptor was calculated. The HI is the sum of HQs for chemicals with common 
toxicological endpoints for a given receptor. For the purposes of ecological screening, it is assumed that 
nonradionuclides have common toxicological effects. The HI analysis provides a clearer picture of 
potential adverse impacts by determining how many receptors may be affected and provides information 
on T&E species. The omnivorous kestrel, the robin (insectivore, omnivore, and herbivore), cottontail, 
shrew, deer mouse, earthworm, and plant have HIs greater than 1.0. The HIs for the red fox and 
carnivorous kestrel are less than 1.0, and these receptors are not evaluated further. There is no potential 
ecological risk for the Mexican spotted owl because its surrogate receptor (the carnivorous kestrel) has 
an HI less than 1.0.  

G-6.5 Uncertainty Analysis 

The uncertainty analysis describes the key sources of uncertainty related to the screening assessment. 
This analysis can result in either adding or removing chemicals from the list of COPECs for MDA C. This 
section contains a qualitative uncertainty analysis of the issues relevant to evaluating the potential 
ecological risk at MDA C. 

G-6.5.1 Chemical Form 

The assumptions used in the ESL derivations were conservative and not necessarily representative of 
actual conditions. These assumptions include maximum chemical bioavailability, maximum receptor 
ingestion rates, minimum bodyweight, and additive effects of multiple COPECs. Most of these factors 
tend to result in conservative estimates of the ESLs, which may lead to an overestimation of the potential 
risk. The assumption of additive effects for multiple COPECs may result in an over- or underestimation of 
the potential risk to receptors. 
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The chemical form of the individual COPCs was not determined as part of this investigation. This is 
largely a limitation on analytical quantitation of individual chemical species. Toxicological data are 
typically based on the most toxic and bioavailable chemical species, which are not likely found in the 
environment. The inorganic, radionuclide, and organic COPECs are not generally 100% bioavailable to 
receptors in the natural environment due to the adsorption of chemical constituents to matrix surfaces 
(e.g., soils), or rapid oxidation or reduction changes that render harmful chemical forms unavailable to 
biotic processes. The ESLs were calculated to ensure a conservative indication of potential risk (LANL 
2004, 087630), and the values were biased toward overestimating the potential risk to receptors. 

G-6.5.2 Exposure Assumptions 

The EPCs used in the calculation of HQs are the 95% UCLs in the soil/fill/tuff to a depth of 5 ft bgs, 
thereby, conservatively estimating the site concentrations of each COPC. As a result, the exposure of 
individuals within a population was evaluated using this specific concentration, which was assumed 
constant throughout the exposure area. This results in an overestimation of the potential risk because 
concentrations of COPCs varied across the site and were infrequently detected. 

G-6.5.3 Toxicity Values 

The HQs were calculated using ESLs, which are based on NOAELs as threshold effect levels; actual risk 
for a given COPEC/receptor combination occurs at a higher level, somewhere between the NOAEL-
based threshold and the threshold based on the LOAEL. The use of NOAELs leads to an overestimation 
of potential risk to ecological receptors. ESLs are based on laboratory studies requiring extrapolation to 
wildlife receptors. Laboratory studies are typically based on “artificial” and maintained populations with 
genetically similar individuals and are limited to single chemical exposures in isolated and controlled 
conditions using a single exposure pathway. Wild species are concomitantly exposed to a variety of 
chemical and environmental stressors, potentially rendering them more susceptible to chemical stress. 
On the other hand, wild populations are likely more genetically diverse than laboratory populations, 
making wild populations, as a whole, less sensitive to chemical exposure than laboratory populations. 
The uncertainties associated with the ESLs tend to lead to an overestimation of potential risk. 

G-6.5.4 Comparison with Background Concentrations 

The ecological screening assessment for this site is based on the exposure of ecological receptors to 
contamination to a depth of 5 ft bgs. The EPCs of six inorganic COPECs are similar to or within the range 
of background concentrations for soil and tuff, indicating that exposure of receptors to these inorganic 
chemicals is similar to background (Table G-6.5-1). Arsenic, barium, chromium, copper, lead, and zinc 
are eliminated as COPECs because exposure is similar to background across the site. Selenium is 
retained as a COPEC. 

G-6.5.5 Population Area Use Factors 

EPA guidance is to manage the ecological risk to populations rather than to individuals, with the exception 
of T&E species (EPA 1999, 070086). One approach to address the potential effects on populations within 
the MDA C area is to estimate the spatial extent of the area inhabited by the local population that overlaps 
with the contaminated area. The population area for a receptor is based on the individual receptor home 
range (HR) and its dispersal distance (Bowman et al. 2002, 073475). Bowman et al. estimates that the 
median dispersal distance for mammals is 7 times the linear dimension of the HR, which is equivalent to 
the square root of the HR area. If only the dispersal distances for the mammals with HRs within the range 
of the screening receptors are used (Bowman et al. 2002, 073475), the median dispersal distance 
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becomes 3.6 times the square root of the HR (R2 = 0.91). If it is assumed that the receptors can disperse 
the same distance in any direction, the population area is circular and the dispersal distance is the radius 
of the circle. Therefore, the population area can be derived by  (3.6√HR)2 or approximately 40 HR. 

The area of the area sampled at MDA C is approximately 5.6 ha (this includes the fenced 11.8-acre area 
of MDA C plus an additional 2.1 acres to the east that was sampled). The PAUFs are estimated by 
dividing the area by the population area of each receptor population (Table G-6.5-2). The HQs are 
recalculated minus the COPECs eliminated based on similarity to background (section G-6.5-1) and 
adjusted by multiplying by the PAUFs. If the PAUF is greater than 1, the HQ is not adjusted. The HQs for 
the plant and earthworm are not adjusted by PAUFs because these receptors do not have HRs. The deer 
mouse HI is also not adjusted because the PAUF for this receptor is greater than 1. The adjusted HQs 
are summed for each receptor to calculate the adjusted HI (Tables G-6.5-3). Based on the reassessment, 
the adjusted HIs are 0.001 for the omnivorous kestrel, 0.7 for the herbivorous robin, 1.3 for the 
omnivorous robin, 1.9 for the insectivorous robin, 0.04 for the cottontail, 1.2 for the shrew, 2.5 for the deer 
mouse, 1 for the earthworm, and 4.6 for the plant. The HIs for the kestrel, the cottontail, the earthworm, 
shrew, omnivorous robin, and the herbivorous robin are less than or equivalent to 1.0; therefore, these 
receptors are not adversely affected by the COPECs. 

G-6.5.6 COPECs Contributing to HIs Greater Than 1 

Use of the PAUF does not take into account a few high concentrations at some of the sampling locations; 
instead, it assumes than the COPECs are distributed uniformly across the site. COPECs detected once, 
or only in a few locations, are unlikely to impact a receptor population. 

Aroclor-1254 was detected infrequently at MDA C. Within the 11.8-acre site Aroclor-1254 was detected in 
3 of 59 samples from 0 to 5 ft. The resulting HQs were greater than 0.3 for the omnivorous and 
insectivorous robin (0.5 and 0.98, respectively). These HQs overestimate the potential exposure and risk 
of the robin to Arolcor-1254 given the limited presence of this COPEC. 

Acenaphthene was detected infrequently at MDA C. Within the 11.8-acre site acenaphthene was 
detected in 2 of 59 samples from 0 to 5 ft. The resulting HQs were greater than 0.3 for the plant (0.85). 
This HQ overestimates the potential exposure and risk of the plant to acenaphthene given the limited 
presence of this COPEC. 

Selenium contributed to the HIs greater than 1.0 for the insectivorous robin, deer mouse, and plant. 
Selenium was detected in 50% of the samples from 0 to 5 ft bgs. The EPC of 2 mg/kg is slightly above 
the maximum soil background concentration of 1.7 mg/kg. 

Dourson and Stara (1983, 073474) conducted a study of uncertainty factors incorporated in calculating 
ESLs for ecological receptors. Based on their study, the LOAEL to NOAEL adjustment indicates that HIs 
up to 10 may not adversely affect ecological receptors. To maintain conservatism, they state that HIs less 
than 3 do not adversely affect ecological receptors. Therefore, the adjusted HIs for the robin (insectivore) 
and deer mouse do not indicate a potential risk to the receptor. 

The plant communities were evaluated at MDA C during site visits. No evidence of adverse impacts of 
contamination to the plant community based on field observations was found during site visits (LANL 
2006, 094688); the plant community is typical of the surrounding area and appears healthy. Therefore, 
the adjusted plant HI of 4.6 in conjunction with the site observations and the Dourson and Stara (1983, 
073474) study results does not indicate a potential risk to the plant community at MDA C. 
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G-6.5.7 Pore-Gas COPECs  

No pore-gas samples were collected within the first 5 ft bgs during Phase II activities and no additional 
pore gas COPECs were identified. The results of Phase I sampling results were presented in the MDA C 
report (LANL 2006, 094688).  

G-6.5.8 Comparison with Results of Previous Field and Laboratory Studies 

Biota investigations have been conducted in canyon reaches in Los Alamos/Pueblo Canyon (LANL 2004, 
087390) and Mortandad Canyon (LANL 2006, 094161; LANL 2007, 098279). Field and laboratory studies 
included collecting and analyzing soil, sediment, and water samples; cavity-nesting bird monitoring and 
analysis of eggs; small mammal trapping and analysis of whole organisms; earthworm bioaccumulation 
tests (measures of growth and survival and analysis of whole organisms); and seedling-germination tests. 

The field and laboratory results on small mammals, birds, earthworms, and plants included reaches with 
similar or higher COPEC concentrations as detected at sites within MDA C. The studies found no effects 
from exposure to COPECs in any of the canyon reaches, further supporting the conclusion that there is 
no potential ecological risk at MDA C. 

G-6.6 Receptor Lines of Evidence  

Based on the ecological risk screening assessments, several COPECs were identified at MDA C. 
Receptors were evaluated using several lines of evidence: minimum ESL comparisons, HI analyses, 
comparison to background concentrations, potential effects to populations, infrequent detection, and 
comparisons to previous field and laboratory canyon investigations.  

Red Fox (Carnivore)  

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors were less than 0.3. 

 The HI analysis indicated that the HI for the red fox was less than 1.0.  

These lines of evidence support the conclusion that no potential ecological risk to the red fox exists at 
MDA C. 

Kestrel (Top Carnivore)  

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors were less than 0.3. 

 The HI analysis indicated that the HI for the kestrel (top carnivore) was less than 1.0.  

 The kestrel (top carnivore) is a surrogate for the Mexican spotted owl, and the HI was less than 
1.0. 

These lines of evidence support the conclusion that no potential ecological risk to the kestrel (top 
carnivore) and the Mexican spotted owl exists at MDA C. 

Kestrel (Intermediate Carnivore) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors were less than 0.3. 
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 Several COPECs were eliminated because their EPCs were similar to background concentrations 
across the site. 

 The HI was adjusted by the PAUF, which is the ratio of the site area to the kestrel’s population 
area. The adjusted HI was less than 1.0.  

These lines of evidence support the conclusion that no potential ecological risk to the kestrel 
(intermediate carnivore) exists at MDA C. 

Robin (All Feeding Guilds) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors were less than 0.3. 

 Several COPECs were eliminated because their EPCs were similar to background concentrations 
across the site. 

 The HIs were adjusted by the PAUF, which is the ratio of the site area to the robin’s population 
area. The adjusted HIs were less than or equivalent to 1.0 for the herbivorous and omnivorous 
robin.  

 The primary contributor to the adjusted HI for the insectivorous robin is Aroclor-1254, which was 
detected in only three samples. One of the concentrations was detected at a concentration of 
1 mg/kg, and as a result, the EPC is biased high.  

 Based on Dourson and Stara (1983, 073474), HIs up to 10 may not adversely affect ecological 
receptors. To maintain conservatism, they state that HIs less than 3 do not adversely affect 
ecological receptors. Therefore, because the adjusted HI for the insectivorous robin is less than 
3, the HI likely does not indicate a potential risk. 

 Field studies and laboratory analyses in Los Alamos/Pueblo Canyon (LANL 2004, 087390) and 
Mortandad Canyon (LANL 2006, 094161; LANL 2007, 098279) included reaches with similar or 
higher concentrations and found no effects from exposure. 

These lines of evidence support the conclusion that no potential ecological risk to the robin exists at 
MDA C. 

Desert Cottontail (Herbivore) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors were less than 0.3. 

 Several COPECs were eliminated because their EPCs were similar to background concentrations 
across the site. 

 The HI was adjusted by the PAUF, which is the ratio of the site area to the cottontail’s population 
area. The adjusted HI was less than 1.0 for the desert cottontail. 

These lines of evidence support the conclusion that no potential ecological risk to the desert cottontail 
exists at MDA C. 

Montane Shrew (Insectivore) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors were less than 0.3. 
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 Several COPECs were eliminated because their EPCs were similar to background concentrations 
across the site. 

 The HI was adjusted by the PAUF, which is the ratio of the site area to the shrew’s population 
area. The adjusted HI was equivalent to 1.0 for the shrew. 

These lines of evidence support the conclusion that no potential ecological risk to the montane shrew 
exists at MDA C. 

Deer Mouse (Omnivore) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors were less than 0.3. 

 Several COPECs were eliminated because their EPCs were similar to background concentrations 
across the site. 

 Based on Dourson and Stara (1983, 073474), HIs up to 10 may not adversely affect ecological 
receptors. To maintain conservatism, they state that HIs less than 3 do not adversely affect 
ecological receptors. Therefore, because the HI for the deer mouse is less than 3, the HI likely 
does not indicate a potential risk. 

 Field studies and laboratory analyses in Los Alamos/Pueblo Canyon (LANL 2004, 087390) and 
Mortandad Canyon (LANL 2006, 094161; LANL 2007, 098279) included reaches with similar or 
higher concentrations and found no effects from exposure. 

These lines of evidence support the conclusion that no potential ecological risk to the deer mouse exists 
at MDA C. 

Earthworm (Invertebrate) 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors were less than 0.3. 

 Several COPECs were eliminated because their EPCs were similar to background concentrations 
across the site. 

These lines of evidence support the conclusion that no potential ecological risk to the earthworm exists at 
MDA C.  

Plant 

 Initial screening using the minimum ESLs eliminated a number of COPECs because the HQs for 
all of the receptors were less than 0.3. 

 Several COPECs were eliminated because their EPCs were similar to background concentrations 
across the site. 

 The plant communities were evaluated during site visits. No evidence of adverse impacts of 
contamination to the plant communities based on field observations was observed during site 
visits; the plant community was typical of the surrounding area and appears healthy. 

 Based on Dourson and Stara (1983, 073474), HIs up to 10 may not adversely affect ecological 
receptors. To maintain conservatism, they state that HIs less than 3 do not adversely affect 
ecological receptors. The HI for the plant is 4.6 and does not indicate a potential risk. A healthy 
plant population has been observed at MDA C.  
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 Field studies and laboratory analyses in Los Alamos/Pueblo Canyon (LANL 2004, 087390) and 
Mortandad Canyon (LANL 2006, 094161; LANL 2007, 098279) included reaches with similar or 
higher concentrations and found no effects from exposure. 

These lines of evidence support the conclusion that no potential ecological risk to the plant community 
exists at MDA C.  

Summary 

No potential ecological risk was found for any receptor following evaluations based on minimum ESLs, HI 
analysis, comparisons to background, potential effects to populations, infrequent detection, and 
comparison to previous field and laboratory canyon investigations. The lines of evidence for each 
receptor support the conclusion that there is no potential ecological risk at MDA C.  

G-7.0 CONCLUSIONS 

The risk of 3  10–6, the HI of 0.09, and the dose of 10 mrem/yr for an industrial scenario are below the 
target risk, HI, and dose (NMED 2006, 092513; DOE 2000, 067489). In addition to the dose comparison, 
radionuclide EPCs were used to calculate a cancer risk using EPA radionuclide PRGs for outdoor 
workers (http://epa-prgs.ornl.gov/radionuclides/prg_search.shtml). The total excess cancer risk from 
radionuclides under the industrial scenario is approximately 2  10–6.  

The risk screening assessment for the residential scenario resulted in a potential risk of 1 × 10–5, a HI of 0.3, 
and a dose of 11 mrem/yr, which are below the target risk, HI, and dose (NMED 2006, 092513; DOE 2000, 
067489). In addition to the dose comparison, radionuclide EPCs were used to calculate a cancer risk using 
EPA radionuclide PRGs for a resident (http://epa-prgs.ornl.gov/radionuclides/prg_search.shtml). The total 
excess cancer risk from radionuclides under the industrial scenario is approximately 2  10–6. 

The results of the risk screening assessments indicate no potential unacceptable risk, hazard, or dose 
under residential and industrial scenarios at MDA C, and further investigation or corrective action is not 
warranted based on current (present-day) risk/dose. 

Based on ecological screening assessment, COPECs were identified and evaluated further. All the 
COPECs were eliminated. The results of the ecological risk screening assessment indicate no potential 
risk to ecological receptors at the site, and further investigation or corrective action is not warranted 
based on ecological risk. 

DOE Order 5400.5 requires as low as reasonably achievable (ALARA) evaluation for radiological 
protection of the public. MDA C is inaccessible by the public and is not planned for release by DOE in the 
foreseeable future. Therefore, an ALARA evaluation is not currently required. Should DOE’s plans for 
releasing this area change, an ALARA evaluation would be conducted at that time. It should be noted that 
the Laboratory addresses considerations for workers at MDA C under the Laboratory’s occupational 
radiological protection program in compliance with 10 Code of Federal Regulations 835. The Laboratory’s 
radiation protection program implements ALARA and consists of the following elements: management 
commitment, training, design review, radiological work review, performance assessments, and 
documentation. 
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Figure G-3.1-1 Conceptual site model for MDA C 
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Table G-2.3-1 

EPCs for the Industrial Scenario 

(0–1-ft depth) 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Detected 

Concentration 

Maximum 
Detected 

Concentration  Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg) 

Aluminum 35 35 1660 22300 Gamma 7456 95% Approximate Gamma 

Arsenic 35 35 1.57 6.87 Gamma 4.14 95% Approximate Gamma 

Barium 35 35 19.2 202 Gamma 107.2 95% Approximate Gamma 

Chromium 35 35 2.73 18.2 Gamma 8.35 95% Approximate Gamma 

Cobalt 35 35 0.647 6.98 Normal 3.87 95% Student’s t 

Copper 35 35 2.18 9.74 Normal 6.2 95% Student’s t 

Lead 35 35 5.77 21.7 Normal 14.19 95% Student’s t 

Nitrate 0 0 n/aa n/a n/a NAb n/a 

Perchlorate 0 0 n/a n/a n/a NA n/a 

Selenium 35 35 0.531 4.85 Gamma 1.85 95% KM (t) 

Zinc 35 35 17.8 82.2 Gamma 39.63 95% Approximate Gamma 

Organic Chemicals (mg/kg)  

Acenaphthene 59 2 0.11 0.96 Lognormal 0.21 95% KM (Chebyshev) 

Aroclor-1254 59 3 0.07 1.00 Normal 0.12 95% KM (t) 

Aroclor-1260 59 4 0.03 0.07 Normal 0.03 95% KM (t) 

Radionuclides (pCi/g) 

Americium-241 74 55 0.005 1.017 Lognormal 0.15 95% KM (Chebyshev) 

Plutonium-238 74 37 0.005 0.219 Gamma 0.03 95% KM (t) 

Plutonium-239/240 74 70 0.01 10.687 Lognormal 1.66 95% KM (Chebyshev) 

Thorium-232 32 15 2.75 4.798 Normal 3.30 95% KM (t) 

Tritium 59 50 0.012 0.374 Gamma 0.07 95% KM (BCA) 
a
 n/a = Not applicable. 

b
 NA = Not analyzed at this depth. 
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Table G-2.3-2 

EPCs for Ecological Receptors  

(0–5-ft depth) 

COPC 
Number of 
Analyses 

Number of 
Detects 

Minimum 
Detected 

Concentration 

Maximum 
Detected 

Concentration  Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg) 

Aluminum 59 59 693 22300 Gamma 7207 95% Approximate Gamma 

Arsenic 59 59 1.57 6.87 Normal 3.8 95% Student’s t 

Barium 59 59 9.77 247 Gamma 104.6 95% Approximate Gamma 

Chromium 59 59 1.29 18.2 Normal 7.85 95% Student’s t 

Cobalt 59 59 0.22 10.7 Gamma 3.73 95% Approximate Gamma 

Copper 59 59 0.855 9.74 Normal 5.54 95% Student’s t 

Lead 59 59 3.76 21.7 Normal 13.18 95% Student’s t 

Nitrate 0 0 n/aa n/a n/a NAb n/a 

Perchlorate 0 0 n/a n/a n/a NA n/a 

Selenium 59 28 0.531 6.18 Approximate Gamma 1.96 95% KM (t) 

Zinc 59 59 16.8 82.2 Gamma 37.39 95% Approximate Gamma 

Organic Chemicals (mg/kg) 

Acenaphthene 59 2 0.11 0.96 Lognormal 0.21 95% KM (Chebyshev) 

Aroclor-1254 59 3 0.07 1.00 Normal 0.12 95% KM (t) 

Aroclor-1260 59 4 0.03 0.07 Normal 0.03 95% KM (t) 

Radionuclides (pCi/g) 

Americium-241 74 56 0.005 1.02 Lognormal 0.15 95% KM (Chebyshev) 

Plutonium-238 74 57 0.005 0.22 Gamma 0.03 95% KM (t) 

Plutonium-239/240 74 70 0.01 10.69 Lognormal 1.66 95% KM (Chebyshev) 

Thorium-232 32 15 1.83 4.80 Normal 3.3 95% KM (t) 

Tritium 59 50 0.01 0.37 Gamma 0.07 95% KM (BCA) 
a n/a = Not applicable. 
b
 NA = Not analyzed at this depth. 



 

 

M
D

A
 C

 P
hase II Investigation R

ep
ort 

E
P

200
9-0

215
 

G
-29 

M
ay 2009 

Table G-2.3-3 

EPCs for the Residential Scenario 

(0–10-ft depth) 

COPC 
Number of 
Analyses 

Number 
of 

Detects 
Minimum Detected 

Concentration 

Maximum 
Detected 

Concentration  Distribution EPC EPC Method 

Inorganic Chemicals (mg/kg) 

Aluminum 67 67 693 22300 Gamma 7132 95% Approximate Gamma 

Arsenic 67 67 1.44 7.11 Gamma 3.72 95% Approximate Gamma 

Barium 66 66 9.77 247 Gamma 97.38 95% Approximate Gamma 

Chromium 67 67 1.29 29 Gamma 8.11 95% Approximate Gamma 

Cobalt 67 66 0.22 10.7 Gamma 3.47 95% Approximate Gamma 

Copper 67 67 0.855 11.4 Normal 5.45 95% Student’s t 

Lead 67 67 3.76 29.8 Approximate Gamma 15.07 95% Approximate Gamma 

Nitrate 8 5 0.86 4.9 Normal 3.25 95% KM (t) 

Perchlorate 8 3 0.001 0.004 n/a* 0.004 Maximum detected 
concentration 

Selenium 67 31 0.531 15 Lognormal 2.21 95% KM (t) 

Zinc 67 67 16.8 101 Approximate Gamma 40.31 95% Approximate Gamma 

Organic Chemicals (mg/kg)  

Acenaphthene 67 2 0.11 0.96 Lognormal 0.2 95% KM (Chebyshev) 

Aroclor-1254 67 3 0.07 1.00 Normal 0.11 95% KM (t) 

Aroclor-1260 67 4 0.03 0.07 Normal 0.03 95% KM (t) 

Radionuclides (pCi/g) 

Americium-241 82 55 0.005 1.017 Lognormal 0.13 95% KM (Chebyshev) 

Plutonium-238 82 37 0.005 0.219 Gamma 0.02 95% KM (t) 

Plutonium-239/240 82 71 0.01 10.687 Lognormal 1.51 95% KM (Chebyshev) 

Thorium-232 32 15 2.75 4.798 Normal 3.3 95% KM (t) 

Tritium 59 50 0.013 0.374 Gamma 0.07 95% KM (BCA) 

* n/a = Not applicable. 
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Table G-3.2-1 

Physical and Chemical Properties of Inorganic COPCs at MDA C 

COPC 
Kda 

(cm3/g) 
Water Solubilitya, b 

(g/L) 

Aluminum 1500 Insoluble 

Antimony 45 Insoluble 

Arsenic 29 Insoluble 

Barium 41 Insoluble 

Beryllium 790 Insoluble 

Cadmium 75 Insoluble 

Chromium 850c Insoluble 

Cobalt 45 Insoluble 

Copper 35 Insoluble 

Cyanide (total) 9.9 nad 

Iron 25 Insoluble 

Lead 900 Insoluble 

Manganese 65 Insoluble 

Mercury 52 Insoluble 

Nickel 65 Insoluble 

Nitrate 0.0356 na 

Perchlorate na 2.45E+05 

Selenium 5 Insoluble 

Silver 8.3 Insoluble 

Vanadium 1000 Insoluble 

Zinc 62 Insoluble 
a Information from http://rais.ornl.gov/cgi-bin/tox/TOX_select?select=nrad. 
b
 Denotes reference information from http://www.epa.gov/superfund/sites/npl/hrsres/tools/scdm.htm. 

c
 As chromium salts. 

d
 na = Not available. 

 
 

Table G-3.2-2 

Physical and Chemical Properties of Radionuclide COPCS at MDA C 

Analyte 
Soil-Water Partition Coefficient, Kda 

(cm3/g) 

Water Solubilityb 

(g/L) 

Americium-241 680 Insoluble 

Cesium-134 1000 Insoluble 

Cesium-137 1000 Insoluble 

Cobalt-60 45 Insoluble 

Europium-152 nac Insoluble 

Plutonium-238 4500 Insoluble 

Plutonium-239 4500 Insoluble 
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Table G-3.2-2 9 (continued) 

Analyte 
Soil-Water Partition Coefficient, Kda 

(cm3/g) 

Water Solubilityb 

(g/L) 

Ruthenium-106 na Insoluble 

Sodium-22 na Insoluble 

Strontium-90 35 Insoluble 

Thorium-232 20 Insoluble 

Tritium 9.9 Soluble 

Uranium-234 0.4 Insoluble 

Uranium-235 0.4 Insoluble 

Uranium-238 0.4 Insoluble 
a
 Denotes reference information from Superfund Chemical Data Matrix (EPA 1996, 064708). 

b
 Denotes reference information from http://www.epa.gov/superfund/sites/npl/hrsres/tools/scdm.htm. 

c 
na = Not available. 

 
 

Table G-3.2-3 

Physical and Chemical Properties of Organic COPCs at MDA C  

Analyte 

Water 
Solubilitya 

(mg/L) 

Organic 
Carbon 

Coefficient 
Koca 

(L/kg) 

Log 
Octanol-

Water 
Partition 

Coefficient 
Kowa 

Vapor 
Pressurea 
(mm Hg at 

25oC) 

Acenaphthene 3.6E+00b 6.12E+03 3.92E+00b 2.5E-03b 

Acenaphthylene 1.61E+01  6.12E+03  3.94E+00 9.12E-04 

Acetone 1.00E+06b 1.98E+00 -2.40E-01b 2.31E+02b 

Anthracene 4.34E-02b 2.04E+04 4.45E+00b 2.67E-06b 

Aroclor-1242 2.77E-01 4.48E+04 6.29E+00b 8.63E-05 

Aroclor-1254 3.40E-03b 5.30E+05c 6.79E+00b 6.53E-06b 

Aroclor-1260 2.84E-04b 5.30E+05c 8.27E+00b 4.05E-05b 

Benzene 1.79E+03 1.66E+02 2.13E+00 9.48E+01 

Benzo(a)pyrene 1.62E-03b 7.87E+05 6.13E+00b 5.49E-09b 

Benzo(b)fluoranthene 1.50E-03b 8.03E+05 5.78E+00b 5.00E-07b 

Benzo(g,h,i)perylene 2.60E-04b 2.68E+06 6.63E+00b 1.00E-10b 

Benzoic Acid 3.40E+03b 1.45E+01 1.87E+00b 7.00E-04b 

Benzo(k)fluoranthene 8.00E-04b 7.87E+05 6.1E+00b 9.65E-10b 

Bis(2-ethylhexyl)phthalate 2.70E-01b 1.65E+05 7.60E+00b 1.42E-07b 

Butadiene[1,3-] 7.35E+02 4.38E+01 1.99E+00 2.11E+03 

Butanol[1-] (n-butanol) 6.32E+04 2.44E+00 8.80E-01 6.70E+00 

Butanone[2-] (ethyl methyl ketone or MEK) 2.23E+05 3.83E+00 2.9E-01 9.06E+01 

Carbon Disulfide 1.18E+03 1.00E+00 1.94E+00 3.59E+02 

Carbon Tetrachloride 7.93E+02 4.86E+01 2.83E+00 1.15E+02 



MDA C Phase II Investigation Report 

May 2009 G-32 EP2009-0215 

 

Table G-3.2-3 (continued) 

Analyte 

Water 
Solubilitya 

(mg/L) 

Organic 
Carbon 

Coefficient 
Koca 

(L/kg) 

Log 
Octanol-

Water 
Partition 

Coefficient 
Kowa 

Vapor 
Pressurea 
(mm Hg at 

25oC) 

Chlorobenzene 4.98E+02 2.68E+02 2.84E+00 nad 

Chlorodibromomethane 2.70E+03 3.50E+01 2.16E+00 1.56E+01 

Chlorodifluoromethane 2.77E+03 3.50E+01 1.08E+00 7.25E+03 

Chloroform 7.95E+03 3.5E+01 1.97E+00 1.97E+02 

Chloromethane 5.32E+03 1.43E+01 9.10E-01 4.30E+03 

Chloronaphthalene[2-] (also β-chloronaphthalene) 1.17E+01 2.98E+03 3.98E+00 9.03E-03 

Chrysene 6.30E-03b 2.36E+05 5.81E+00b 6.23E-09b 

Cyclohexane 5.50E+01 1.66E+02 3.44E+00 9.69E+01 

Dibenz(a,h)anthracene 1.03E-03 2.62E+06 6.54E+00 1.39E-11 

Dichloro-1,1,2,2-tetrafluoroethane[1,2-] na na na na 

Dichlorobenzene[1,2-] 8.00E+01 4.43E+02 3.43E+00 1.47E+00 

Dichlorodifluoromethane 2.80E+02 4.86E+01 2.16E+00 4.85E+03 

Dichloroethane[1,1-] 5.04E+03 3.50E+01 1.79E+00 2.27E+02 

Dichloroethane[1,2-] 5.10E+03 4.38E+01 1.48E+00 7.89E+01 

Dichloroethene[1,1-] 2.42E+03 3.50E+01 2.13E+00 6.34E+02 

Dichloroethene[cis-1,2-] 3.5E+03 4.38E+01 2.09E+00 2.01E+02 

Dichloropropane[1,2-] 2.80E+03 6.77E+01 1.98E+00 5.33E+01 

Dioxane[1,4-] 1.0E+06 1.00E+00 -2.70E-01 3.81E+01 

Di-n-butylphthalate 1.12E+01 1.46E+03 4.50E+00 2.01E-05 

Di-n-octylphthalate 2.00E-02 1.96E+05 8.1E+00 1.07E-07 

Ethanol (ethyl alcohol, denatured alcohol) 1.00E+06 1.00E+00 -3.10E-01 5.93E+01 

Ethylbenzene 1.69E+02 5.18E+02 3.15E+00 9.6E+00 

Ethyltoluene[4-]e  1.69E+02 5.18E+02 3.15E+00 9.6E+00 

Fluoranthene 2.06E-01c 7.09E+04c 5.16E+00c 9.22E-06c 

Fluorene 1.89E+00b 1.13E+04 4.18E+00b 8.42E-04b 

Hexane 9.50E+00 1.49E+02 3.90E+00 1.51E+02 

Hexanone[2-]  1.75E+04 1.30E+01 1.38E+00 1.16E+01 

Indeno(1,2,3-cd)pyrene 1.90E-04b 2.68E+06 6.70E+00b 1.25E-10b 

Methanol (wood alcohol) 1.00E+06 1.00E+00 -7.70E-01 1.27E+02 

Methyl-2-pentanone[4-]  1.90E+04b 1.09E+01 1.31E+00b 1.99E+01b 

Methylphenol[2-] 2.59E+04 4.43E+02 1.95E+00 1.70E-01 

Methylene Chloride 1.30E+04b 2.37E+01 1.30E+00b 4.30E+02b 

Methylnaphthalene[2-]  2.46E+01 2.98E+03 3.86E+00 5.50E-02 

Naphthalene 3.1E+01 1.84E+03 3.3E+00 8.5E-02 

n-heptane 3.40E+00 2.75E+02 4.66E+00 4.60E+01 
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Table G-3.2-3 (continued) 

Analyte 

Water 
Solubilitya 

(mg/L) 

Organic 
Carbon 

Coefficient 
Koca 

(L/kg) 

Log 
Octanol-

Water 
Partition 

Coefficient 
Kowa 

Vapor 
Pressurea 
(mm Hg at 

25oC) 

Nitrotoluene[2-] (o-nitrotoluene) 6.50E+02 3.16E+02 2.30E+00 1.88E-01 

Nitrotoluene[3-] (m-nitrotoluene) 5.00+02 3.09E+02 2.45E+00 2.05E-01 

Nitrotoluene[4-] (p-nitrotoluene) 4.42E+02 3.09E+02 2.37E+00 1.57E-02 

Phenanthrene 1.15E+00b 2.08E+04 4.46E+00b 1.12E-04b 

Propylene na na na na 

Pyrene 1.35E-01b 6.94E+04 4.88E+00b 4.50E-06b 

RDX 5.97E+01 1.95E+02 8.70E-01 4.10E-09 

Styrene 3.10E+02 5.18E+02 2.95E+00 6.4E+00 

Tetrachloroethene 2.06E+02 1.07E+02 3.4E+00 1.85E+01 

Toluene 5.26E+02 2.68E+02 2.73E+00 2.84E+01 

Trichloro-1,2,2-trifluoroethane[1,1,2-] 1.70E+02 2.25E+02 3.16E+00 3.63E+02 

Trichloroethane[1,1,1-] 1.29E+03 4.86E+01 2.49E+00 1.24E+02 

Trichloroethane[1,1,2-] 1.10E+03 6.77E+01 1.89E+00 2.30E+01 

Trichloroethene 1.28E+03 6.77E+01 2.42E+00 6.90E+01 

Trichlorofluoromethane 1.10E+03 4.86E+01 2.53E+00 8.03E+02 

Trimethylbenzene[1,2,4-] 5.70E+01 7.18E+02 3.63E+00 2.1E+00 

Trimethylbenzene[1,3,5-] 4.82E+01 7.03E+02 3.42E+00 2.1E+00 

Xylene (Total) 1.06E+02 4.43E+02  3.12E+00 7.99E+00 

Xylene[1,2-] (o-xylene) 1.61E+02 4.34E+02 3.2E+00 8.29E+00 

Xylene[1,3-]+Xylene[1,4-] (m-xylene + p-xylene) 1.06E+02  4.43E+02  3.12E+00 7.99E+00 
a
 Information from http://rais.ornl.gov/cgi-bin/tox/TOX_select?select=nrad, unless noted otherwise. 

b
 Information from http://www.epa.gov/superfund/sites/npl/hrsres/tools/scdm.htm. 

c
 Information from NMED (2006, 092513). 

d
 na = Not available. 

e
 Ethylbenzene used as a surrogate for 4-ethyltoluene. 



MDA C Phase II Investigation Report 

May 2009 G-34 EP2009-0215 

Table G-3.3-1 

Results of Pore-Gas Screening for MDA C Based on 

Maximum Detected Concentration 

Chemical 

Maximum Detected 
Concentration  

(µg/m3) 
H’ 

(dimensionless) 
Screening Level 

(µg/L) 

Screening 
Value 

(unitless) 

Acetone 180 1.60E-03 2.20E+04a 5.11E-03 

Benzene 64 2.28E-01 5.00E+00b 5.61E-02 

Butadiene[1,3-] 10 7.30E+00 1.60E+00a 8.56E-04 

Butanol[1-] 140 3.60E-04a 3.70E+03a 1.05E-01 

Butanone[2-] 78 1.10E-03 7.10E+03a 9.99E-03 

Carbon disulfide 130 1.2E+00 1.00E+03a 1.08E-04 

Carbon tetrachloride 2400 1.25E+00 5.00E+00b 3.84E-01 

Chlorobenzene  27 1.50E-01 1.00E+02b 1.80E-03 

Chlorodifluoromethane 250 4.1E+00 1.00E+05a 6.10E-07 

Chloroform 3400 1.50E-01 1.00E+02c 2.27E-01 

Chloromethane 1.7 9.80E-01 1.80E+01a 9.64E-05 

Cyclohexane 42 6.10E+00a 1.30E+04a 5.30E-07 

Dichloro-1,1,2,2-tetrafluoroethane[1,2-] 25 nad na na 

Dichlorodifluoromethane 2400 4.10E+00 3.90E+02a 1.50E-03 

Dichloroethane[1,1-] 43 2.30E-01 2.50E+01c 7.48E-03 

Dichloroethane[1,2-] 120 4.01E-02 5.00E+00b 5.99E-01 

Dichloroethene[1,1-] 1600 1.1E+00 5.00E+00c 2.91E-01 

Dichloroethene[cis-1,2-] 800 1.67E-01 7.00E+01b 6.84E-02 

Dichloropropane[1,2-] 170 1.10E-01 5.00E+00b 3.09E-01 

Ethanol 160 na na na 

Ethylbenzene 56 3.23E-01 7.00E+02b 2.48E-04 

Ethyltoluene[4-] 43 na na na 

Heptane[n-] 630 na na na 

Hexane 160 5.00E+00 8.80E+02a 3.64E-05 

Hexanone[2-] 18 9.57E-05 na na 

Methanol 540 1.90E-04a 1.80E+04a 1.58E-01 

Methylene chloride 2900 9.00E-02 5.00E+00b 6.44E+00 

Propylene 58 na na na 

Styrene 6.6 1.10E-01 1.00E+02b 6.00E-04 

Tetrachloroethene 2500 7.54E-01 5.00E+00b 6.63E-01 

Tetrahydrofuran 340 na na na 

Toluene 1000 2.72E-01 7.50E+02c 4.90E-03 

Trichloro-1,2,2-trifluoroethane[1,1,2-] 31000 2.14E+01 5.90E+04a 2.46E-05 

Trichloroethane[1,1,1-] 4800 7.05E-01 6.00E+01c 1.13E-01 

Trichloroethene 91000 4.22E-01 5.00E+00b 4.31E+01 
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Table G-3.3-1 (continued) 

Chemical 

Maximum Detected 
Concentration  

(µg/m3) 
H’ 

(dimensionless) 
Screening Level 

(µg/L) 

Screening 
Value 

(unitless) 

Trichlorofluoromethane 33 4.00E+00 1.30E+03a 6.35E-06 

Trimethylbenzene[1,2,4-] 47 2.30E-01 1.50E+01a 1.36E-02 

Trimethylbenzene[1,3,5-] 12 3.20E-01 1.20E+01a 3.13E-03 

Xylene[1,2-] 50 2.13E-01 1.40E+03a 1.68E-04 

Xylene[1,3-]+Xylene[1,4-]e 140 3.01E-01 1.40E+03a 3.33E-04 

Bolded SVs indicate result is greater than 1. 
a
 EPA regional screening level for tap water (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm).  

b  EPA MCL.  
c
 NMWQCC groundwater standard.  

d
 na =  Not available. 

e
 Properties for xylene[1,3-] used. 

 

 

Table G-3.3-2 

Results of Pore-Gas Screening for MDA C Based on Deepest Depth 

Chemical 

Concentration 
from Deepest 

Depth  
(µg/m3) 

Depth  
(ft) 

H' 
(dimensionless) 

Screening 
Level (µg/L)a 

Screening 
Value 

(unitless) 

Acetone NDb 650 1.60E-03 2.20E+04 n/ac 

Benzene ND 650 2.28E-01 5.00E+00d n/a 

Butadiene[1,3-] ND 650 7.30E+00 1.60E+00  n/a 

Butanol[1-] ND 650 3.60E-04a 3.70E+03  n/a 

Butanone[2-] ND 650 1.10E-03 7.10E+03  n/a 

Carbon disulfide 27 650 1.2E+00 1.00E+03  2.25E-05 

Carbon tetrachloride ND 650 1.25E+00 5.00E+00d n/a 

Chlorobenzene  ND 650 1.50E-01 1.00E+02d n/a 

Chlorodifluoromethane ND 650 4.1E+00 1.00E+05  n/a 

Chloroform ND 650 1.50E-01 1.00E+02e n/a 

Chloromethane ND 650 9.80E-01 1.80E+01  n/a 

Cyclohexane ND 650 6.10E+00a 1.30E+04  n/a 

Dichloro-1,1,2,2-tetrafluoroethane[1,2-] ND 650 naf na n/a 

Dichlorodifluoromethane 140 650 4.10E+00 3.90E+02  8.76E-05 

Dichloroethane[1,1-] ND 650 2.30E-01 2.50E+01e n/a 

Dichloroethane[1,2-] ND 650 4.01E-02 5.00E+00d n/a 

Dichloroethene[1,1-] ND 650 1.1E+00 5.00E+00e n/a 

Dichloroethene[cis-1,2-] ND 650 1.67E-01 7.00E+01d n/a 

Dichloropropane[1,2-] ND 650 1.10E-01 5.00E+00d n/a 

Ethanol ND 650 na na n/a 
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Table G-3.2-2 (continued) 

Chemical 

Concentration 
from Deepest 

Depth  
(µg/m3) 

Depth  
(ft) 

H' 
(dimensionless) 

Screening 
Level  

(µg/L)a 

Screening 
Value 

(unitless) 

Ethylbenzene ND 650 3.23E-01 7.00E+02d n/a 

Ethyltoluene[4-] ND 650 na na n/a 

Heptane[n-] ND 650 na na n/a 

Hexane ND 650 5.00E+00 8.80E+02  n/a 

Methanol ND 650 1.90E-04a 1.80E+04 n/a 

Methylene chloride ND 650 1.35E-04 1.80E+04 n/a 

Propylene ND 650 na na n/a 

Styrene ND 650 1.10E-01 1.00E+02d n/a 

Tetrachloroethene ND 650 7.54E-01 5.00E+00d n/a 

Tetrahydrofuran ND 650 na na n/a 

Toluene ND 650 2.72E-01 7.50E+02e n/a 

Trichloro-1,2,2-trifluoroethane[1,1,2-] ND 650 2.14E+01 5.90E+04  n/a 

Trichloroethane[1,1,1-] ND 650 7.05E-01 6.00E+01e n/a 

Trichloroethene 180 650 4.22E-01 5.00E+00d 8.52E-02 

Trichlorofluoromethane ND 650 4.00E+00 1.30E+03  n/a 

Trimethylbenzene[1,2,4-] ND 650 2.30E-01 1.50E+01  n/a 

Trimethylbenzene[1,3,5-] ND 650 3.20E-01 1.20E+01  n/a 

Xylene[1,2-] ND 650 2.13E-01 1.40E+03  n/a 

Xylene[1,3-]+Xylene[1,4-]g ND 650 3.01E-01 1.40E+03  n/a 
a
 EPA regional screening level for tap water (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm).  

b
 ND = Not detected at this depth. 

c
 n/a = Not applicable. 

d
 EPA MCL.  

e
 NMWQCC groundwater standard.  

f
 na = Not available. 
g
 Properties for xylene[1,3-] used. 

. 
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Table G-4.0-1 

Exposure Parameter Values Used to Calculate Chemical SSLs 

for the Industrial and Residential Scenarios 

Parameters Industrial Values Residential Values 

Target HQ 1 1 

Target cancer risk 10-5 10-5 

Averaging time (carcinogen) 70 yr × 365 days 70 yr × 365 days 

Averaging time (noncarcinogen) ED × 365 days ED × 365 days 

Skin absorption factor  SVOC = 0.1 SVOC = 0.1 

Chemical-specific Chemical-specific 

Adherence factor–child n/aa 0.2 mg/cm2 

Body weight–child  n/a 15 kg (0–6 years of age) 

Cancer slope factor–oral (chemical-specific) (mg/kg-day)-1 (mg/kg-day)-1 

Cancer slope factor–inhalation  
(chemical-specific) 

(mg/kg-day)-1 (mg/kg-day)-1 

Exposure frequency  225 day/yr 350 day/yr 

Exposure duration–child  n/a 6 yr (0–6 years of age) 

Age-adjusted ingestion factor  n/a 114 mg-yr/kg-day 

Age-adjusted inhalation factor  n/a 11 m3-yr/kg-day 

Inhalation rate–child  n/a 10 m3/day 

Soil ingestion rate–child  n/a 200 mg/day 

Particulate emission factor 6.61 × 109 m3/kg 6.61 × 109 m3/kg 

Reference dose–oral (chemical-specific) (mg/kg-day) (mg/kg-day) 

Reference dose–inhalation (chemical-specific) (mg/kg-day) (mg/kg-day) 

Exposed surface area–child  n/a 2800 cm2/day (head, hands, forearms, 
lower legs, feet) 

Age-adjusted skin contact factor for 
carcinogens 

n/a 361 mg-yr/kg-day 

Volatilization factor for soil (chemical-specific) (m3/kg) (m3/kg) 

Body weight–adult  70 kg 70 kg 

Exposure durationb 25 30 yr 

Adherence factor–adult 0.2 mg/cm2 0.07 mg/cm2 

Soil ingestion rate–adult 100 mg/day 100 mg/day 

Exposed surface area–adult  3300 cm2/day (head, 
hands, forearms) 

5700 cm2/day (head, hands, forearms, 
lower legs) 

Inhalation rate–adult  20 m3/day 20 m3/day 

Note: Parameter values from NMED (2006, 092513). 
a
 n/a = Not applicable. 

b
 Exposure duration for lifetime resident is 30 yr. For carcinogens, the exposures are combined for child (6 yr) and adult (24 yr). 
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Table G-4.0-2 

Parameter Values Used to Calculate Radionuclide SALs 

for the Industrial and Residential Scenarios 

Parameters Industrial, Adult Residential, Child Residential, Adult 

Inhalation rate (m3/yr) 19,481a 3652.5b 7305c 

Mass loading (g/m3) 1.5 × 10-7d 1.5 × 10-7d 1.5 × 10-7d 

Outdoor time fraction 0.2053e 0.2236f 0.0599g 

Indoor time fraction 0 0.7347h 0.8984i 

Soil ingestion (g/yr) 97.4j 73k 36.5l 
a Calculated as [20 m3/day × 225 day/yr] / [indoor + outdoor time fractions], where 20 m3/day is the daily inhalation rate of an adult 

and 225 days/yr is the exposure frequency (NMED 2006, 092513). 
b  Calculated as [10 m3/day × 350 day/yr] / [indoor + outdoor time fractions], where 10 m3/day is the daily inhalation rate of a child 

(NMED 2006, 092513). 
c Calculated as [20 m3/day × 350 day/yr] / [indoor + outdoor time fractions], where 20 m3/day is the daily inhalation rate of an adult 

(NMED 2006, 092513). 
d Calculated as [1/ 6.6 × 10+9 m3/kg) × 1000 g/kg, where 6.6 × 10+9 m3/kg is the particulate emission factor (NMED 2006, 092513). 
e Calculated as [8 hr/day × 225 day/yr] / 8766 hr/yr, where 8 hr/day is an estimate of the average length of the work day. 
f Calculated as [5.6 hr/day × 350 day/yr] / 8766 hr/yr, where 5.6 hr/day is an estimate of time spent outdoors for a 3-11 yr old child 

(EPA 1997, 066598, Section 15.4-1). 
g Calculated as [1.5 hr/day × 350 day/yr] / 8766 hr/yr, where 1.5 hr/day is an estimate of time spent outdoors for an adult 12 yr and 

older (EPA 1997, 066598, Section 15.4-1). 
h Calculated as [(24-5.6 hr/day × 350 day/yr] / 8766 hr/yr. 
i Calculated as [(24-1.5 hr/day × 350 day/yr] / 8766 hr/yr. 
j Calculated as [0.1 g/day × 225 day/yr] / [indoor + outdoor time fractions], where 0.1 g/day is the adult soil ingestion rate  

(NMED 2006, 092513). 
k Calculated as [0.2 g/day × 350 day/yr] / [indoor + outdoor time fractions], where 0.2 g/day is the child soil ingestion rate  

(NMED 2006, 092513). 
l Calculated as [0.1 g/day × 350 day/yr] / [indoor + outdoor time fractions], where 0.1 g/day is the adult soil ingestion rate  

(NMED 2006, 092513). 
 
 

Table G-5.0-1 

Industrial Carcinogenic Screening for MDA C 

COPC 
EPC 

(mg/kg) 
Industrial SSLa 

(mg/kg) Cancer Risk 

Arsenic 4.1 17.7 2E-06 

Chromium 8.4 1.40E+04b 6E-09 

Aroclor-1254 0.1 8.26 1E-07 

Aroclor-1260 0.03 8.26 4E-08 

Total Excess Cancer Risk 3E-06 
a
 SSLs from NMED (2006, 092513).  

b 
EPA regional screening level (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 
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Table G-5.0-2 

Industrial Noncarcinogenic Screening Evaluation for MDA C 

COPC 
EPC 

(mg/kg) 
Industrial SSL* 

(mg/kg) 
Hazard 

Quotients 

Aluminum 7456 1.00E+05 7E-02 

Barium 107.2 1.00E+05 1E-03 

Cobalt 3.9 2.05E+04 2E-04 

Copper 6.2 4.54E+04 1E-04 

Lead 14.2 8.00E+02 2E-02 

Selenium 1.8 5.68E+03 3E-04 

Zinc 39.6 1.00E+05 4E-04 

Acenaphthene 0.2 3.35E+04 6E-06 

HI 0.09 

* SSLs from NMED (2006, 092513). 

 

 

Table G-5.0-3 

Industrial Radionuclide Screening for MDA C 

COPC 
EPC 

(pCi/g) 
Industrial SAL* 

(pCi/g) 
Total Dose 
(mrem/yr) 

Americium-241 0.2 180 0.01 

Plutonium-238 0.03 240 0.001 

Plutonium-239 1.7 210 0.1 

Thorium-232 3.3 5 9.9 

Tritium 0.1 4.4E+05 3E-06 

Total Dose 10 

* SALs from LANL (2005, 088493). 

 
 

Table G-5.0-4 
Residential Carcinogenic Screening for MDA C 

COPC 
EPC  

(mg/kg) 
Residential SSLa 

(mg/kg) Cancer Risk 

Arsenic 3.7 3.9 1E-05 

Chromium  8.1 2800b 3E-08 

Aroclor-1254 0.1 2.2b 5E-07 

Aroclor-1260 0.03 2.2b 1E-07 

Total Excess Cancer Risk 1E-05 
a 

SSLs from NMED (2006, 092513). 
b 

EPA regional screening level (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 
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Table G-5.0-5 
Residential Noncarcinogenic Screening Evaluation for MDA C 

COPC 
EPC 

(mg/kg) 
Residential SSLa 

(mg/kg) Hazard Quotients 

Aluminum 7132 7.78E+04 9E-02 

Barium 97.4 1.56E+04 6E-03 

Cobalt 3.5 1.52E+03 2E-03 

Copper 5.4 3.13E+03 2E-03 

Lead 15.1 4.00E+02 4E-02 

Nitrate 3.2 1.00E+05 3E-05 

Perchlorate 0.004b 55c 7E-05 

Selenium 2.2 3.91E+02 6E-03 

Zinc 40.3 2.35E+04 2E-03 

Acenaphthene 0.2 3.73E+03 5E-05 

Aroclor-1254 0.1 1.12 1E-01 

Aroclor-1260 0.03 1.12 3E-02 

HI 0.3 
a SSLs from NMED (2006, 092513). 
b Maximum detected concentration. 
c EPA regional screening level (http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm). 

 

 

Table G-5.0-6 
Residential Radionuclide Screening for MDA C  

COPC 
EPC 

(pCi/g) 
Residential SAL* 

(pCi/g) 
Total Dose 
(mrem/yr) 

Americium-241 0.1 30 0.1 

Plutonium-238 0.02 37 0.01 

Plutonium-239 1.5 33 0.7 

Thorium-232 3.3 5 9.9 

Tritium 0.1 750 1E-03 

Total Dose 11 
* SALs from LANL (2005, 088493).  
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Table G-6.4-1 

Ecological Screening Levels for Terrestrial Receptors 

Analyte R
ed

 fo
x 

C
ar

ni
vo

ro
us

 K
es

tr
el

 

O
m

ni
vo

ro
us

 K
es

tr
el

 

H
er

bi
vo

ro
us

 R
ob

in
 

O
m

ni
vo

ro
us

 R
ob

in
 

In
se

ct
iv

or
ou

s 
R

ob
in

 

C
ot

to
nt

ai
l 

Sh
re

w
 

D
ee

r M
ou

se
 

Ea
rt

hw
or

m
 

Pl
an

t 

Inorganic Chemicals (mg/kg) 

Aluminum na* na na na na na na na na na na 

Arsenic 810 1100 160 42 26 18 160 15 32 6.8 18 

Barium 41000 37000 11000 820 930 1000 3300 1300 1800 330 110 

Chromium 30000 37000 7700 1900 1100 830 13000 750 1900 2.3 2.4 

Cobalt 5400 3500 930 170 120 96 1800 160 400 na 13 

Copper 3800 1600 110 38 22 15 270 38 64 80 70 

Lead 3700 810 120 21 16 14 370 72 120 1700 120 

Nitrate na na na na na na na na na na na 

Perchlorate na na na na na na na na na na na 

Selenium 84 97 5.6 1 0.87 0.75 2.1 0.66 0.83 4.1 0.52 

Zinc 6000 3300 320 350 85 48 1800 98 170 120 160 

Organic Chemicals (mg/kg) 

Acenaphthene 6.2E+03 na na na na na 4.9E+02 1.2E+02 1.6E+02 na 2.5E-01 

Aroclor-1254 1.5E-01 2.2E-01 1.7E-01 1.3E+00 8.0E-02 4.0E-02 5.2E+01 4.4E-01 8.8E-01 na 1.6E+02 

Aroclor-1260 1.4E-01 4.6E+00 3.7E+00 4.6E+01 1.7E+00 8.8E-01 3.0E+03 1.0E+01 2.0E+01 na na 

Radionuclides (pCi/g) 

Americium-241 2.6E+04 6.2E+04 3.5E+04 1.3E+04 4.0E+03 4.0E+03 3.2E+04 3.1E+04 3.2E+04 4.4E+01 2.1E+04 

Plutonium-238 3.0E+04 1.3E+05 3.2E+04 8.3E+03 2.1E+03 2.0E+03 1.2E+05 9.2E+04 1.1E+05 4.4E+01 1.1E+05 

Plutonium-239/240 3.3E+04 1.6E+05 3.4E+04 8.6E+03 2.1E+03 2.1E+03 1.7E+05 1.1E+05 1.5E+05 4.7E+01 1.6E+05 

Thorium-232 4.6E+03 2.5E+04 4.6E+03 1.1E+03 2.8E+02 2.8E+02 3.1E+04 2.0E+04 2.9E+04 6.2E+00 3.90E+03 

Tritium 1.9E+05 5.8E+05 6.3E+05 3.0E+05 4.4E+05 6.0E+05 2.3E+05 3.4E+05 3.3E+05 4.8E+04 3.6E+04 

Note: Values from ECORISK Database, Version 2.3 (LANL 2008, 103352) 

* na = Not available. 
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Table G-6.4-2 

Minimum ESL Comparison for MDA C 

COPC EPC  ESL Receptor 
Hazard 

Quotient COPEC 

Inorganic Chemicals (mg/kg) 

Arsenic 3.8 6.8 Earthworm 0.6 Yes 

Barium 104.6 110 Plant 1 Yes 

Chromium (total) 7.8 2.3 Earthworm 3 Yes 

Cobalt 3.7 13 Plant 0.29 No 

Copper 5.5 15 Robin (insectivore) 0.4 Yes 

Lead 13.2 14 Robin (insectivore) 0.9 Yes 

Selenium 2 0.52 Plant 3.8 Yes 

Zinc 37.4 48 Robin (insectivore) 0.8 Yes 

Organic Chemicals (mg/kg) 

Acenaphthene 0.2 0.25 Plant 0.8 Yes 

Aroclor-1254 0.1 0.041 Robin (insectivore) 2.9 Yes 

Aroclor-1260 0.03 0.14 Red fox 0.2 No 

Radionuclides (pCi/g) 

Americium-241 0.2 44 Earthworm 3E-03 No 

Plutonium-238 0.03 44 Earthworm 6E-04 No 

Plutonium-239/240 1.7 47 Earthworm 0.04 No 

Thorium-232 3.3 6.2 Earthworm 0.5 Yes 

Tritium 0.1 36,000 Plant 2E-06 No 

Note: Bolded values indicate HQ greater than 0.3. 
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Table G-6.4-3 

HI Analysis for MDA C 

COPEC 
EPC  

(mg/kg) R
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Arsenic 3.8 0.005 0.003 0.02 0.09 0.15 0.21 0.02 0.25 0.12 0.56 0.21 

Barium 104.6 0.003 0.003 0.01 0.13 0.11 0.10 0.03 0.08 0.06 0.32 0.95 

Chromium (total) 7.8 0.0003 0.0002 0.001 0.004 0.01 0.01 0.001 0.01 0.004 3.41 3.27 

Copper 5.5 0.001 0.003 0.05 0.15 0.25 0.37 0.02 0.15 0.09 0.07 0.08 

Lead 13.2 0.004 0.02 0.11 0.63 0.82 0.94 0.04 0.18 0.11 0.01 0.11 

Selenium 2 0.02 0.02 0.35 1.97 2.26 2.62 0.94 2.98 2.37 0.48 3.78 

Zinc 37.4 0.01 0.02 0.12 0.11 0.44 0.78 0.02 0.38 0.22 0.31 0.23 

Acenaphthene 0.2 0.00003 na* na na na na 0.0004 0.002 0.001 na 0.85 

Aroclor-1254 0.1 0.80 0.55 0.71 0.09 1.50 2.93 0.002 0.27 0.14 na 0.001 

Thorium-232 3.3 0.001 0.0001 0.001 0.003 0.01 0.01 0.0001 0.0002 0.0001 0.53 0.001 

HI 0.8 0.6 1.4 3.2 5.6 8.0 1.1 4.3 3.1 5.7 9.5 

Note: Bolded values indicate HQ greater than 0.3 or HI greater than 1.0. 

* na = Not available. 
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Table G-6.5-1 

Comparison of EPCs to Background Concentrations for MDA C 

COPEC 
EPC  

(mg/kg) 

Soil Background 
Concentrations*  

(mg/kg) 

Tuff Background 
Concentrations*  

(mg/kg) 
Arsenic 3.8 0.3–9.3 0.25–5 

Barium 104.6 21–410 1.4–51.6 

Chromium (total) 7.8 1.9–36.5 0.25–13 

Copper 5.5 0.25–16 0.25–6.2 

Lead 13.2 2–28 1.6–15.5 

Selenium 2 0.1-1.7 0.1–0.105 

Zinc 37.4 14–75.5 5.5–65.6 

* Background concentrations from LANL (1998, 059730). 

 

 

Table G-6.5-2 

PAUFs for Ecological Receptors 

Receptor 
Home Rangea  

(ha) 
Population Areaa  

(ha) 
PAUFb  
MDA C 

American robin  0.42 16.8 0.34 

American kestrel  106 4240 0.0013 

Desert cottontail  3.1 124 0.045 

Montane shrew  0.39 15.6 0.36 

Red fox  1038 41,520 0.0001 
a
 Values from EPA (1993, 059384). 

b
 PAUF is calculated as the area of the site (5.63 ha) divided by the population area. No PAUF is calculated for deer 
mouse, earthworms, or plants. 

 
 

Table G-6.5-3 

Adjusted HQs and HIs for MDA C 

COPEC 
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Selenium 2 0.0005 0.66 0.76 0.88 0.04 1.07 2.37 0.48 3.78 

Acenaphthene 0.2 na* na na na 0.00002 0.001 0.001 na 0.85 

Aroclor-1254 0.1 0.001 0.03 0.50 0.98 0.0001 0.10 0.14 na 0.001 

Thorium-232 3.3 0.000001 0.001 0.004 0.004 0.000005 0.0001 0.0001 0.53 0.001 

HI 0.001 0.7 1.3 1.9 0.04 1.2 2.5 1.0 4.6 

Note: Bolded values indicate HQ greater than 0.3 or HI greater than 1.0. 

* na = Not available. 
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Americium-241 D_Americium-241 Plutonium-238 D_Plutonium-238 Plutonium-239/240 D_Plutonium-239/240 Thorium-232 D_Thorium-232 Tritium D_Tritium
0.167 1 0.219 1 10.687 1 0.0155086 1
0.046 1 0.052 1 0.441 1 0.0246916 1
0.048 1 0.075 1 1.427 1 3.74 1 0.0627548 1
1.017 1 0.023 1 0.46 1 3.27 1 0.0176768 1
0.03 1 0.015 1 0.347 1 4.01 1 0.01334 1

0.032 1 0.022 1 0.342 1 2.8 0 0.0129708 1
0.036 1 0.014 1 0.276 1 0.0643461 1
0.357 1 0.032 1 2.082 1 0.195228 1
0.361 1 0.033 1 2.499 1 0.0983576 1
0.192 1 0.027 1 2.132 1 2.75 1 0.0848223 1
0.013 1 0.004 0 0.562 1 0.0287629 1
0.454 1 0.068 1 8.694 1 0.0350101 1
0.081 1 0.032 1 0.39 1 2.24 0 0.109324 1
0.292 1 0.071 1 2.91 1 3.73 1 0.0420561 0
0.007 0 0.004 0 0.054 1 3.6 0 0.0538318 1
0.01 1 0.007 0 0.054 1 0.124847 1

0.022 1 0.009 1 0.252 1 0.0307084 0
0.011 1 0.006 0 0.107 1 3.07 1 0.0861665 1
0.007 0 0.004 0 0.318 1 0.0795747 1
0.013 1 0.004 0 0.118 1 3.73 1 0.0311834 0
0.013 1 0.002 0 0.068 0 0.0866345 1
0.004 0 0.005 0 0.003 0 0.0364652 0
0.045 1 0.012 1 0.314 1 3.3379 1 0.0261247 0
0.017 1 0.006 0 0.199 1 0.114299 1
0.007 1 0.009 1 0.034 1 0.0410304 1
0.009 1 0.005 0 0.074 1 0.0345411 0
0.008 1 0.002 0 0.027 1 0.0472738 0
0.02 1 0.004 0 0.139 1 4.7978 1 0.0479677 1

0.006 0 0.004 0 0.105 1 0.177692 1
0.066 1 0.003 0 0.042 1 2.6231 0 0.0406074 1
0.005 0 0.004 0 0.016 1 3.3094 0 0.0895032 1
0.004 0 0.002 0 0.013 1 2.2874 0 0.0311663 1
0.244 1 0.044 1 2.677 1 2.9623 1 0.0504301 1
0.009 0 0.005 0 0.091 1 3.5876 0 0.029164 1
0.013 1 0.003 0 0.027 1 3.0468 0 0.0531818 1
0.006 0 0.002 0 0.006 0 2.5054 0 0.0205863 0
0.006 0 0.002 0 0.014 1 0.0235135 1
0.094 1 0.015 1 0.446 1
0.257 1 0.035 1 1.598 1 2.0891 0
0.012 1 0.005 1 0.103 1
0.005 0 0.004 0 0.01 1
0.005 0 0.003 0 0.039 1 3.5565 1
0.018 1 0.004 0 0.156 1 2.4796 0
0.044 1 0.013 1 0.34 1 2.7843 0
0.005 1 0.003 0 0.011 1
0.006 0 0.002 0 0.035 1
0.016 1 0.004 0 0.052 1 3.9669 1 0.159421 1
0.01 1 0.003 0 0.007 0 0.0623077 1

0.009 1 0.007 1 0.023 1 0.0525577 1
0.023 1 0.004 0 0.037 1 0.0453417 1
0.018 1 0.005 0 0.106 1 3.4961 1 0.0905063 1
0.069 1 0.048 1 0.553 1 0.027438 1
0.207 1 0.037 1 1.234 1 0.0278054 1
0.01 1 0.017 1 0.08 1 2.2951 0 0.0237577 1
0.04 0 0.034 0 0.964 1 0.0110645 0

0.013 1 0.025 1 0.091 1 0.0409493 1
0.006 0 0.004 0 0.03 1 3.4625 1 0.0324662 1
0.034 1 0.024 1 0.232 1 0.048595 1
0.046 1 0.041 1 0.372 1 0.374233 1
0.054 1 0.024 1 0.417 1 1.9863 0 0.0416155 1
0.054 1 0.015 1 0.593 1 3.3221 1 0.109487 1
0.13 1 0.037 1 2.678 1 0.0413223 1

0.084 1 0.008 1 0.555 1 0.0377503 1
0.005 0 0.006 0 0.023 1 1.8314 0 0.0501655 1
0.082 1 0.024 1 1.26 1 0.0776074 1
0.016 1 0.006 0 0.144 1 2.6885 0 0.0951075 1
0.003 0 0.003 0 0.016 1 0.0484034 1
0.09 1 0.013 1 1.252 1 3.0654 0 0.057561 1
0.03 0 0.02 0 0.36 1
0.05 1 0.04 1 1.12 1
0.05 0 0.001 0 0.74 1
0.08 1 0.07 1 0.62 1
0.04 0 0.02 0 1.84 1
0.1 1 0.03 1 3 1



Americium-241 D_Americium-241 Plutonium-238 D_Plutonium-238 Plutonium-239/240 D_Plutonium-239/240 Thorium-232 D_Thorium-232 Tritium D_Tritium
0.167 1 0.219 1 10.687 1 0.0155086 1
0.046 1 0.052 1 0.441 1 0.0246916 1
0.048 1 0.075 1 1.427 1 3.74 1 0.0627548 1
1.017 1 0.023 1 0.46 1 3.27 1 0.0176768 1
0.03 1 0.015 1 0.347 1 4.01 1 0.01334 1

0.032 1 0.022 1 0.342 1 2.8 0 0.0129708 1
0.036 1 0.014 1 0.276 1 0.0643461 1
0.357 1 0.032 1 2.082 1 0.195228 1
0.361 1 0.033 1 2.499 1 0.0983576 1
0.192 1 0.027 1 2.132 1 2.75 1 0.0848223 1
0.013 1 0.004 0 0.562 1 0.0287629 1
0.454 1 0.068 1 8.694 1 0.0350101 1
0.081 1 0.032 1 0.39 1 2.24 0 0.109324 1
0.292 1 0.071 1 2.91 1 3.73 1 0.0420561 0
0.007 0 0.004 0 0.054 1 3.6 0 0.0538318 1
0.01 1 0.007 0 0.054 1 0.124847 1

0.022 1 0.009 1 0.252 1 0.0307084 0
0.011 1 0.006 0 0.107 1 3.07 1 0.0861665 1
0.007 0 0.004 0 0.318 1 0.0795747 1
0.013 1 0.004 0 0.118 1 3.73 1 0.0311834 0
0.013 1 0.002 0 0.068 0 0.0866345 1
0.004 0 0.005 0 0.003 0 0.0364652 0
0.045 1 0.012 1 0.314 1 3.3379 1 0.0261247 0
0.017 1 0.006 0 0.199 1 0.114299 1
0.007 1 0.009 1 0.034 1 0.0410304 1
0.009 1 0.005 0 0.074 1 0.0345411 0
0.008 1 0.002 0 0.027 1 0.0472738 0
0.02 1 0.004 0 0.139 1 4.7978 1 0.0479677 1

0.006 0 0.004 0 0.105 1 0.177692 1
0.066 1 0.003 0 0.042 1 2.6231 0 0.0406074 1
0.005 0 0.004 0 0.016 1 3.3094 0 0.0895032 1
0.004 0 0.002 0 0.013 1 2.2874 0 0.0311663 1
0.244 1 0.044 1 2.677 1 2.9623 1 0.0504301 1
0.009 0 0.005 0 0.091 1 3.5876 0 0.029164 1
0.013 1 0.003 0 0.027 1 3.0468 0 0.0531818 1
0.006 0 0.002 0 0.006 0 2.5054 0 0.0205863 0
0.006 0 0.002 0 0.014 1 0.0235135 1
0.094 1 0.015 1 0.446 1
0.257 1 0.035 1 1.598 1 2.0891 0
0.012 1 0.005 1 0.103 1
0.005 0 0.004 0 0.01 1
0.005 0 0.003 0 0.039 1 3.5565 1
0.018 1 0.004 0 0.156 1 2.4796 0
0.044 1 0.013 1 0.34 1 2.7843 0
0.005 1 0.003 0 0.011 1
0.006 0 0.002 0 0.035 1
0.016 1 0.004 0 0.052 1 3.9669 1 0.159421 1
0.01 1 0.003 0 0.007 0 0.0623077 1

0.009 1 0.007 1 0.023 1 0.0525577 1
0.023 1 0.004 0 0.037 1 0.0453417 1
0.018 1 0.005 0 0.106 1 3.4961 1 0.0905063 1
0.069 1 0.048 1 0.553 1 0.027438 1
0.207 1 0.037 1 1.234 1 0.0278054 1
0.01 1 0.017 1 0.08 1 2.2951 0 0.0237577 1
0.04 0 0.034 0 0.964 1 0.0110645 0

0.013 1 0.025 1 0.091 1 0.0409493 1
0.006 0 0.004 0 0.03 1 3.4625 1 0.0324662 1
0.034 1 0.024 1 0.232 1 0.048595 1
0.046 1 0.041 1 0.372 1 0.374233 1
0.054 1 0.024 1 0.417 1 1.9863 0 0.0416155 1
0.054 1 0.015 1 0.593 1 3.3221 1 0.109487 1
0.13 1 0.037 1 2.678 1 0.0413223 1

0.084 1 0.008 1 0.555 1 0.0377503 1
0.005 0 0.006 0 0.023 1 1.8314 0 0.0501655 1
0.082 1 0.024 1 1.26 1 0.0776074 1
0.016 1 0.006 0 0.144 1 2.6885 0 0.0951075 1
0.003 0 0.003 0 0.016 1 0.0484034 1
0.09 1 0.013 1 1.252 1 3.0654 0 0.057561 1
0.03 0 0.02 0 0.36 1
0.05 1 0.04 1 1.12 1
0.05 0 0.001 0 0.74 1
0.08 1 0.07 1 0.62 1
0.04 0 0.02 0 1.84 1
0.1 1 0.03 1 3 1



Acenaphthene D_Acenaphthene Aroclor-1254 D_Aroclor-1254 Aroclor-1260 D_Aroclor-1260
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.11 1 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.21 0 0.04 0 0.04 0

0.2 0 0.04 0 0.04 0
0.2 0 0.04 0 0.04 0

0.21 0 0.04 0 0.04 0
0.2 0 0.04 0 0.04 0
0.2 0 0.03 0 0.03 0

0.21 0 0.04 0 0.04 0
0.2 0 0.04 0 0.04 0

0.21 0 0.04 0 0.04 0
0.19 0 0.03 0 0.03 0
0.19 0 0.03 0 0.03 0

0.2 0 0.03 0 0.03 0
0.19 0 0.03 0 0.03 0
0.21 0 0.04 0 0.04 0

0.2 0 0.04 0 0.04 0
0.19 0 1 1 0.15 0

0.2 0 0.04 0 0.04 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.19 0 0.03 0 0.03 0
0.19 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.19 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.35 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.35 0 0.07 1 0.03 0
0.17 0 0.17 1 0.03 0
0.36 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.35 0 0.03 0 0.04 1
0.18 0 0.03 0 0.03 1
0.18 0 0.03 0 0.07 1
0.18 0 0.03 0 0.04 1
0.18 0 0.04 0 0.04 0
0.17 0 0.03 0 0.03 0
0.34 0 0.0453 0 0.0453 0
0.36 0 0.0622 0 0.0622 0
0.34 0 0.0343 0 0.0343 0
0.34 0 0.0424 0 0.0424 0
0.96 1 0.035 0 0.035 0

0.0374 0 0.00374 0 0.00374 0
0.0394 0 0.00394 0 0.00394 0

0.035 0 0.0035 0 0.0035 0
0.0348 0 0.00348 0 0.00348 0
0.0404 0 0.00404 0 0.00404 0

0.036 0 0.0036 0 0.0036 0
0.0346 0 0.00346 0 0.00346 0
0.0345 0 0.00345 0 0.00345 0



Acenaphthene D_Acenaphthene Aroclor-1254 D_Aroclor-1254 Aroclor-1260 D_Aroclor-1260
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.11 1 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.21 0 0.04 0 0.04 0

0.2 0 0.04 0 0.04 0
0.2 0 0.04 0 0.04 0

0.21 0 0.04 0 0.04 0
0.2 0 0.04 0 0.04 0
0.2 0 0.03 0 0.03 0

0.21 0 0.04 0 0.04 0
0.2 0 0.04 0 0.04 0

0.21 0 0.04 0 0.04 0
0.19 0 0.03 0 0.03 0
0.19 0 0.03 0 0.03 0

0.2 0 0.03 0 0.03 0
0.19 0 0.03 0 0.03 0
0.21 0 0.04 0 0.04 0

0.2 0 0.04 0 0.04 0
0.19 0 1 1 0.15 0

0.2 0 0.04 0 0.04 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.19 0 0.03 0 0.03 0
0.19 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.19 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.35 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.35 0 0.07 1 0.03 0
0.17 0 0.17 1 0.03 0
0.36 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.35 0 0.03 0 0.04 1
0.18 0 0.03 0 0.03 1
0.18 0 0.03 0 0.07 1
0.18 0 0.03 0 0.04 1
0.18 0 0.04 0 0.04 0
0.17 0 0.03 0 0.03 0
0.34 0 0.0453 0 0.0453 0
0.36 0 0.0622 0 0.0622 0
0.34 0 0.0343 0 0.0343 0
0.34 0 0.0424 0 0.0424 0
0.96 1 0.035 0 0.035 0



Acenaphthene D_Acenaphthene Aroclor-1254 D_Aroclor-1254 Aroclor-1260 D_Aroclor-1260
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.11 1 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.17 0 0.03 0 0.03 0
0.21 0 0.04 0 0.04 0

0.2 0 0.04 0 0.04 0
0.2 0 0.04 0 0.04 0

0.21 0 0.04 0 0.04 0
0.2 0 0.04 0 0.04 0
0.2 0 0.03 0 0.03 0

0.21 0 0.04 0 0.04 0
0.2 0 0.04 0 0.04 0

0.21 0 0.04 0 0.04 0
0.19 0 0.03 0 0.03 0
0.19 0 0.03 0 0.03 0

0.2 0 0.03 0 0.03 0
0.19 0 0.03 0 0.03 0
0.21 0 0.04 0 0.04 0

0.2 0 0.04 0 0.04 0
0.19 0 1 1 0.15 0

0.2 0 0.04 0 0.04 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.19 0 0.03 0 0.03 0
0.19 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.19 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.35 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.35 0 0.07 1 0.03 0
0.17 0 0.17 1 0.03 0
0.36 0 0.03 0 0.03 0
0.18 0 0.03 0 0.03 0
0.35 0 0.03 0 0.04 1
0.18 0 0.03 0 0.03 1
0.18 0 0.03 0 0.07 1
0.18 0 0.03 0 0.04 1
0.18 0 0.04 0 0.04 0
0.17 0 0.03 0 0.03 0
0.34 0 0.0453 0 0.0453 0
0.36 0 0.0622 0 0.0622 0
0.34 0 0.0343 0 0.0343 0
0.34 0 0.0424 0 0.0424 0
0.96 1 0.035 0 0.035 0



Aluminum D_Aluminum Arsenic D_Arsenic Barium D_Barium Chromium D_Chromium Cobalt D_Cobalt Copper D_Copper Lead D_Lead Nitrate D_Nitrate Perchlorate D_Perchlorate Selenium D_Selenium D_Zinc
1130 1 2.59 1 30.1 1 7.89 1 0.979 1 1.69 1 2.86 1 2.18 1 0.00224 0 15 1 101 1

11800 1 2.56 1 65.2 1 9.36 1 1.51 1 4.36 1 9.51 1 1.17 0 0.00145 1 1.76 0 34.4 1
15100 1 2.69 1 29 1 2.55 1 6.69 1 60.9 1 4.54 1 0.00412 1 1.55 0 29.4 1

948 1 1.44 1 12.8 1 2.16 1 0.426 1 1.3 1 17.1 1 1.32 1 0.00209 0 1.56 0 24.6 1
4650 1 3.63 1 36.8 1 4.67 1 1.22 1 5.16 1 51.9 1 1.22 0 0.00242 0 1.19 1 28.7 1
6230 1 7.11 1 20.1 1 8.08 1 3.56 1 11.4 1 29.8 1 0.714 0 0.00216 0 0.919 1 32.1 1
4570 1 2.35 1 27.7 1 3.47 1 0.757 1 2.38 1 4.06 1 0.86 1 0.00142 1 1.52 0 40.6 1
2380 1 1.68 1 21.1 1 2.13 1 0.262 1 1.5 1 2.89 1 4.9 1 0.00207 0 1.53 0 22.2 1
9730 1 4.74 1 148 1 10.6 1 6.41 1 8.19 1 16.4 1 0.947 1 82.2 1
9220 1 4.9 1 247 1 10.2 1 5.59 1 7 1 15 1 1.7 0 16.8 1
7450 1 4.01 1 115 1 8.1 1 3.38 1 7.32 1 21.2 1 1 1 29 1
5310 1 2.41 1 69.8 1 5.64 1 2.15 1 4.31 1 8.39 1 1.17 0 44.8 1
7170 1 3.92 1 98.1 1 7.7 1 3.7 1 4.8 1 15.4 1 1.57 0 46.2 1
6620 1 4.26 1 102 1 7.44 1 3 1 5.65 1 12.4 1 1.59 0 29.1 1
2980 1 1.72 1 40.7 1 3.36 1 0.944 1 2.6 1 6.09 1 1.43 1 29 1
5530 1 3.12 1 100 1 7.04 1 3.42 1 4.31 1 11.9 1 1.48 1 34.2 1
3690 1 2.78 1 58.9 1 4.37 1 1.58 1 3.51 1 10.4 1 0.531 1 25.1 1
3870 1 2.81 1 61.4 1 8.12 1 2.67 1 3.24 1 8.76 1 1.54 0 45.7 1
2480 1 2.43 1 40.9 1 3.03 1 0.812 1 3.17 1 9.36 1 1.57 0 34.7 1
1820 1 2.66 1 19.2 1 18.2 1 0.647 1 2.18 1 5.77 1 1.47 0 38 1
8520 1 3.99 1 153 1 8.79 1 4.06 1 7.61 1 16.5 1 1.44 1 42 1
2800 1 2.45 1 38.5 1 3.63 1 1.03 1 2.21 1 8 1 1.58 0 34.6 1
4420 1 2.97 1 57.7 1 5.17 1 1.94 1 4.5 1 9.63 1 0.972 0 25.2 1
3340 1 2.25 1 46 1 4.74 1 1.16 1 2.93 1 7.76 1 1.5 0 36 1
4330 1 2.74 1 55.8 1 4.97 1 1.82 1 3.89 1 9.63 1 0.51 0 28.9 1
7810 1 4.99 1 202 1 16.4 1 1.64 1 8.49 1 10.9 1 0.781 0 37.6 1
5260 1 3.44 1 83.3 1 7.33 1 5.14 1 5.16 1 14.3 1 1.98 1 36.2 1

12400 1 4.96 1 129 1 10.3 1 4.68 1 8.46 1 21.4 1 1.27 1 37.8 1
3610 1 3.22 1 66.3 1 5.19 1 2.34 1 5.63 1 12.4 1 1.56 0 25 1
4790 1 3.55 1 82.5 1 9.39 1 3.05 1 7.46 1 15.3 1 1.76 1 46.9 1
3610 1 2.28 1 68.4 1 3.94 1 1.94 1 4.15 1 9.92 1 0.922 1 35 1
2620 1 2.06 1 52.1 1 2.75 1 1.3 1 2.77 1 7.26 1 0.784 1 34.2 1
1660 1 1.57 1 31.9 1 2.73 1 1.34 1 2.18 1 6.77 1 0.91 1 28.1 1
6590 1 3.66 1 96 1 7.35 1 4.44 1 6.48 1 16.2 1 1.8 1 53.8 1

10600 1 4.56 1 161 1 11.3 1 6.89 1 5.45 1 20.5 1 0.696 1 31.4 1
5550 1 2.49 1 80.7 1 5.29 1 2.97 1 4.58 1 11.4 1 4.27 1 19 1
1950 1 1.84 1 25.1 1 2.39 1 0.641 1 2.17 1 9.26 1 2.7 0 34.8 1

22300 1 4.11 1 182 1 12.9 1 5.41 1 7.98 1 14.1 1 4.3 1 36.5 1
9240 1 4.07 1 210 1 9.63 1 10.7 1 6.19 1 17.5 1 5.43 1 55.6 1
5510 1 2.45 1 76.9 1 4.96 1 3.22 1 4.19 1 9.81 1 3.52 0 17.8 1
7220 1 3.03 1 102 1 5.8 1 2.94 1 4.65 1 12 1 6.18 1 48.4 1
5270 1 2.43 1 73 1 5.07 1 2.3 1 4.64 1 10.9 1 3.81 1 37.8 1

11600 1 2.06 1 130 1 15.4 1 3.38 1 6.44 1 8.12 1 5.17 1 44.6 1
7900 1 3.14 1 131 1 8.76 1 4.79 1 7.3 1 21 1 3.76 1 45.5 1

19600 1 4.35 1 184 1 13.5 1 6.11 1 9.08 1 17.4 1 5.92 1 48 1
9680 1 6.87 1 155 1 9.44 1 5.51 1 6.93 1 16 1 1.61 0 34.1 1
3450 1 3.25 1 53 1 3.81 1 1.52 1 3.17 1 10.4 1 1.55 0 28.6 1
8850 1 6.46 1 147 1 8.7 1 6.98 1 7.2 1 14 1 1.81 0 42 1
693 1 1.89 1 11.4 1 4.02 1 0.22 1 1.21 1 4.81 1 0.755 0 31.2 1

9590 1 6.76 1 152 1 9.53 1 6.26 1 8.1 1 14.5 1 1.64 0 44.1 1
1630 1 2.39 1 23.2 1 3.2 1 0.693 1 1.59 1 4.84 1 1.73 0 54 1
4680 1 3.6 1 70.7 1 6.83 1 2.66 1 5.35 1 18.4 1 1.63 0 36.3 1
5510 1 4.29 1 82.2 1 6.93 1 3.36 1 4.74 1 10 1 1.57 0 41 1
9190 1 6.49 1 148 1 9.5 1 5.85 1 7.85 1 14.8 1 1.64 0 36.7 1
1410 1 2.09 1 18.5 1 3.86 1 0.533 1 1.38 1 4.27 1 0.602 0 34.1 1
7800 1 5.7 1 117 1 7.58 1 4.51 1 6.47 1 12.4 1 1.81 0 22.5 1
4250 1 3.71 1 69.2 1 5.52 1 2.35 1 3.61 1 10.4 1 1.55 0 78.7 1
5250 1 4.21 1 70.6 1 9.85 1 3.93 1 9.74 1 10.3 1 0.526 0 38.8 1
764 1 1.77 1 9.77 1 1.29 1 0.544 0 0.855 1 3.76 1 1.63 0 42.1 1

5980 1 4.91 1 93.4 1 6.8 1 5.37 1 5.81 1 12.5 1 1.33 0 30.8 1
1600 1 1.83 1 19.6 1 4.68 1 0.57 1 1.28 1 3.97 1 1.6 0 31.3 1
6770 1 4.22 1 90.7 1 5.48 1 3.42 1 5.14 1 21.2 1 4.85 1 41.4 1
5200 1 3.82 1 69.1 1 4.91 1 2.43 1 4.1 1 9.02 1 4.05 1 31.7 1

11000 1 2.69 1 60 1 5.57 1 3.01 1 3.81 1 10.8 1 1.98 1 45.5 1
8710 1 2.68 1 99.3 1 6.59 1 2.15 1 3.76 1 9.01 1 0.804 1 33.5 1
6490 1 3.94 1 89.6 1 6.66 1 3.12 1 7.78 1 21.7 1 2.15 1 24.3 1
5580 1 4.08 1 87.3 1 6.07 1 3.3 1 6.84 1 19.4 1 1.01 1 31.6 1



Aluminum D_Aluminum Arsenic D_Arsenic Barium D_Barium Chromium D_Chromium Cobalt D_Cobalt Copper D_Copper Lead D_Lead Selenium D_Selenium Zinc D_Zinc
9730 1 4.74 1 148 1 10.6 1 6.41 1 8.19 1 16.4 1 0.947 1 41 1
9220 1 4.9 1 247 1 10.2 1 5.59 1 7 1 15 1 1.7 0 28.6 1
7450 1 4.01 1 115 1 8.1 1 3.38 1 7.32 1 21.2 1 1 1 45.5 1
5310 1 2.41 1 69.8 1 5.64 1 2.15 1 4.31 1 8.39 1 1.17 0 22.5 1
7170 1 3.92 1 98.1 1 7.7 1 3.7 1 4.8 1 15.4 1 1.57 0 48.4 1
6620 1 4.26 1 102 1 7.44 1 3 1 5.65 1 12.4 1 1.59 0 44.6 1
2980 1 1.72 1 40.7 1 3.36 1 0.944 1 2.6 1 6.09 1 1.43 1 31.4 1
5530 1 3.12 1 100 1 7.04 1 3.42 1 4.31 1 11.9 1 1.48 1 29 1
3690 1 2.78 1 58.9 1 4.37 1 1.58 1 3.51 1 10.4 1 0.531 1 44.1 1
3870 1 2.81 1 61.4 1 8.12 1 2.67 1 3.24 1 8.76 1 1.54 0 28.9 1
2480 1 2.43 1 40.9 1 3.03 1 0.812 1 3.17 1 9.36 1 1.57 0 36.2 1
1820 1 2.66 1 19.2 1 18.2 1 0.647 1 2.18 1 5.77 1 1.47 0 33.5 1
8520 1 3.99 1 153 1 8.79 1 4.06 1 7.61 1 16.5 1 1.44 1 82.2 1
2800 1 2.45 1 38.5 1 3.63 1 1.03 1 2.21 1 8 1 1.58 0 34.7 1
4420 1 2.97 1 57.7 1 5.17 1 1.94 1 4.5 1 9.63 1 0.972 0 36.7 1
3340 1 2.25 1 46 1 4.74 1 1.16 1 2.93 1 7.76 1 1.5 0 38.8 1
4330 1 2.74 1 55.8 1 4.97 1 1.82 1 3.89 1 9.63 1 0.51 0 35 1
7810 1 4.99 1 202 1 16.4 1 1.64 1 8.49 1 10.9 1 0.781 0 38 1
5260 1 3.44 1 83.3 1 7.33 1 5.14 1 5.16 1 14.3 1 1.98 1 24.3 1

12400 1 4.96 1 129 1 10.3 1 4.68 1 8.46 1 21.4 1 1.27 1 34.2 1
3610 1 3.22 1 66.3 1 5.19 1 2.34 1 5.63 1 12.4 1 1.56 0 40.6 1
4790 1 3.55 1 82.5 1 9.39 1 3.05 1 7.46 1 15.3 1 1.76 1 36 1
3610 1 2.28 1 68.4 1 3.94 1 1.94 1 4.15 1 9.92 1 0.922 1 22.2 1
2620 1 2.06 1 52.1 1 2.75 1 1.3 1 2.77 1 7.26 1 0.784 1 17.8 1
1660 1 1.57 1 31.9 1 2.73 1 1.34 1 2.18 1 6.77 1 0.91 1 45.5 1
6590 1 3.66 1 96 1 7.35 1 4.44 1 6.48 1 16.2 1 1.8 1 25.1 1

10600 1 4.56 1 161 1 11.3 1 6.89 1 5.45 1 20.5 1 0.696 1 24.6 1
5550 1 2.49 1 80.7 1 5.29 1 2.97 1 4.58 1 11.4 1 4.27 1 36.3 1
1950 1 1.84 1 25.1 1 2.39 1 0.641 1 2.17 1 9.26 1 2.7 0 37.6 1

22300 1 4.11 1 182 1 12.9 1 5.41 1 7.98 1 14.1 1 4.3 1 42 1
9240 1 4.07 1 210 1 9.63 1 10.7 1 6.19 1 17.5 1 5.43 1 29.4 1
5510 1 2.45 1 76.9 1 4.96 1 3.22 1 4.19 1 9.81 1 3.52 0 34.2 1
7220 1 3.03 1 102 1 5.8 1 2.94 1 4.65 1 12 1 6.18 1 31.3 1
5270 1 2.43 1 73 1 5.07 1 2.3 1 4.64 1 10.9 1 3.81 1 34.4 1

11600 1 2.06 1 130 1 15.4 1 3.38 1 6.44 1 8.12 1 5.17 1 44.8 1
7900 1 3.14 1 131 1 8.76 1 4.79 1 7.3 1 21 1 3.76 1 53.8 1

19600 1 4.35 1 184 1 13.5 1 6.11 1 9.08 1 17.4 1 5.92 1 46.2 1
9680 1 6.87 1 155 1 9.44 1 5.51 1 6.93 1 16 1 1.61 0 30.8 1
3450 1 3.25 1 53 1 3.81 1 1.52 1 3.17 1 10.4 1 1.55 0 42.1 1
8850 1 6.46 1 147 1 8.7 1 6.98 1 7.2 1 14 1 1.81 0 29 1

693 1 1.89 1 11.4 1 4.02 1 0.22 1 1.21 1 4.81 1 0.755 0 37.8 1
9590 1 6.76 1 152 1 9.53 1 6.26 1 8.1 1 14.5 1 1.64 0 32.1 1
1630 1 2.39 1 23.2 1 3.2 1 0.693 1 1.59 1 4.84 1 1.73 0 34.1 1
4680 1 3.6 1 70.7 1 6.83 1 2.66 1 5.35 1 18.4 1 1.63 0 48 1
5510 1 4.29 1 82.2 1 6.93 1 3.36 1 4.74 1 10 1 1.57 0 29.1 1
9190 1 6.49 1 148 1 9.5 1 5.85 1 7.85 1 14.8 1 1.64 0 34.8 1
1410 1 2.09 1 18.5 1 3.86 1 0.533 1 1.38 1 4.27 1 0.602 0 25 1
7800 1 5.7 1 117 1 7.58 1 4.51 1 6.47 1 12.4 1 1.81 0 37.8 1
4250 1 3.71 1 69.2 1 5.52 1 2.35 1 3.61 1 10.4 1 1.55 0 36.5 1
5250 1 4.21 1 70.6 1 9.85 1 3.93 1 9.74 1 10.3 1 0.526 0 31.2 1

764 1 1.77 1 9.77 1 1.29 1 0.544 0 0.855 1 3.76 1 1.63 0 28.1 1
5980 1 4.91 1 93.4 1 6.8 1 5.37 1 5.81 1 12.5 1 1.33 0 34.1 1
1600 1 1.83 1 19.6 1 4.68 1 0.57 1 1.28 1 3.97 1 1.6 0 25.2 1
6770 1 4.22 1 90.7 1 5.48 1 3.42 1 5.14 1 21.2 1 4.85 1 46.9 1
5200 1 3.82 1 69.1 1 4.91 1 2.43 1 4.1 1 9.02 1 4.05 1 31.6 1

11000 1 2.69 1 60 1 5.57 1 3.01 1 3.81 1 10.8 1 1.98 1 19 1
8710 1 2.68 1 99.3 1 6.59 1 2.15 1 3.76 1 9.01 1 0.804 1 16.8 1
6490 1 3.94 1 89.6 1 6.66 1 3.12 1 7.78 1 21.7 1 2.15 1 31.7 1
5580 1 4.08 1 87.3 1 6.07 1 3.3 1 6.84 1 19.4 1 1.01 1 34.6 1



Aluminum D_Aluminum Arsenic D_Arsenic Barium D_Barium Chromium D_Chromium Cobalt D_Cobalt Copper D_Copper Lead D_Lead Selenium D_Selenium Zinc D_Zinc
9730 1 4.74 1 148 1 10.6 1 6.41 1 8.19 1 16.4 1 0.947 1 41 1
5310 1 2.41 1 69.8 1 5.64 1 2.15 1 4.31 1 8.39 1 1.17 0 22.5 1
7170 1 3.92 1 98.1 1 7.7 1 3.7 1 4.8 1 15.4 1 1.57 0 48.4 1
2980 1 1.72 1 40.7 1 3.36 1 0.944 1 2.6 1 6.09 1 1.43 1 31.4 1
3690 1 2.78 1 58.9 1 4.37 1 1.58 1 3.51 1 10.4 1 0.531 1 44.1 1
2480 1 2.43 1 40.9 1 3.03 1 0.812 1 3.17 1 9.36 1 1.57 0 36.2 1
1820 1 2.66 1 19.2 1 18.2 1 0.647 1 2.18 1 5.77 1 1.47 0 33.5 1
8520 1 3.99 1 153 1 8.79 1 4.06 1 7.61 1 16.5 1 1.44 1 82.2 1
4420 1 2.97 1 57.7 1 5.17 1 1.94 1 4.5 1 9.63 1 0.972 0 36.7 1
4330 1 2.74 1 55.8 1 4.97 1 1.82 1 3.89 1 9.63 1 0.51 0 35 1
7810 1 4.99 1 202 1 16.4 1 1.64 1 8.49 1 10.9 1 0.781 0 38 1
5260 1 3.44 1 83.3 1 7.33 1 5.14 1 5.16 1 14.3 1 1.98 1 24.3 1
3610 1 3.22 1 66.3 1 5.19 1 2.34 1 5.63 1 12.4 1 1.56 0 40.6 1
4790 1 3.55 1 82.5 1 9.39 1 3.05 1 7.46 1 15.3 1 1.76 1 36 1
3610 1 2.28 1 68.4 1 3.94 1 1.94 1 4.15 1 9.92 1 0.922 1 22.2 1
2620 1 2.06 1 52.1 1 2.75 1 1.3 1 2.77 1 7.26 1 0.784 1 17.8 1
1660 1 1.57 1 31.9 1 2.73 1 1.34 1 2.18 1 6.77 1 0.91 1 45.5 1
6590 1 3.66 1 96 1 7.35 1 4.44 1 6.48 1 16.2 1 1.8 1 25.1 1
5550 1 2.49 1 80.7 1 5.29 1 2.97 1 4.58 1 11.4 1 4.27 1 36.3 1

22300 1 4.11 1 182 1 12.9 1 5.41 1 7.98 1 14.1 1 4.3 1 42 1
5510 1 2.45 1 76.9 1 4.96 1 3.22 1 4.19 1 9.81 1 3.52 0 34.2 1
5270 1 2.43 1 73 1 5.07 1 2.3 1 4.64 1 10.9 1 3.81 1 34.4 1
7900 1 3.14 1 131 1 8.76 1 4.79 1 7.3 1 21 1 3.76 1 53.8 1
9680 1 6.87 1 155 1 9.44 1 5.51 1 6.93 1 16 1 1.61 0 30.8 1
8850 1 6.46 1 147 1 8.7 1 6.98 1 7.2 1 14 1 1.81 0 29 1
9590 1 6.76 1 152 1 9.53 1 6.26 1 8.1 1 14.5 1 1.64 0 32.1 1
4680 1 3.6 1 70.7 1 6.83 1 2.66 1 5.35 1 18.4 1 1.63 0 48 1
9190 1 6.49 1 148 1 9.5 1 5.85 1 7.85 1 14.8 1 1.64 0 34.8 1
7800 1 5.7 1 117 1 7.58 1 4.51 1 6.47 1 12.4 1 1.81 0 37.8 1
5250 1 4.21 1 70.6 1 9.85 1 3.93 1 9.74 1 10.3 1 0.526 0 31.2 1
5980 1 4.91 1 93.4 1 6.8 1 5.37 1 5.81 1 12.5 1 1.33 0 34.1 1
6770 1 4.22 1 90.7 1 5.48 1 3.42 1 5.14 1 21.2 1 4.85 1 46.9 1

11000 1 2.69 1 60 1 5.57 1 3.01 1 3.81 1 10.8 1 1.98 1 19 1
6490 1 3.94 1 89.6 1 6.66 1 3.12 1 7.78 1 21.7 1 2.15 1 31.7 1
5580 1 4.08 1 87.3 1 6.07 1 3.3 1 6.84 1 19.4 1 1.01 1 34.6 1



Americium-241 D_Americium-241 Plutonium-238 D_Plutonium-238 Plutonium-239/240 D_Plutonium-239/240 Thorium-232 D_Thorium-232 Tritium D_Tritium
0.167 1 0.219 1 10.687 1 0.0155086 1
0.046 1 0.052 1 0.441 1 0.0246916 1
0.048 1 0.075 1 1.427 1 3.74 1 0.0627548 1
1.017 1 0.023 1 0.46 1 3.27 1 0.0176768 1
0.03 1 0.015 1 0.347 1 4.01 1 0.01334 1

0.032 1 0.022 1 0.342 1 2.8 0 0.0129708 1
0.036 1 0.014 1 0.276 1 0.0643461 1
0.357 1 0.032 1 2.082 1 0.195228 1
0.361 1 0.033 1 2.499 1 0.0983576 1
0.192 1 0.027 1 2.132 1 2.75 1 0.0848223 1
0.013 1 0.004 0 0.562 1 0.0287629 1
0.454 1 0.068 1 8.694 1 0.0350101 1
0.081 1 0.032 1 0.39 1 2.24 0 0.109324 1
0.292 1 0.071 1 2.91 1 3.73 1 0.0420561 0
0.007 0 0.004 0 0.054 1 3.6 0 0.0538318 1
0.01 1 0.007 0 0.054 1 0.124847 1

0.022 1 0.009 1 0.252 1 0.0307084 0
0.011 1 0.006 0 0.107 1 3.07 1 0.0861665 1
0.007 0 0.004 0 0.318 1 0.0795747 1
0.013 1 0.004 0 0.118 1 3.73 1 0.0311834 0
0.013 1 0.002 0 0.068 0 0.0866345 1
0.004 0 0.005 0 0.003 0 0.0364652 0
0.045 1 0.012 1 0.314 1 3.3379 1 0.0261247 0
0.017 1 0.006 0 0.199 1 0.114299 1
0.007 1 0.009 1 0.034 1 0.0410304 1
0.009 1 0.005 0 0.074 1 0.0345411 0
0.008 1 0.002 0 0.027 1 0.0472738 0
0.02 1 0.004 0 0.139 1 4.7978 1 0.0479677 1

0.006 0 0.004 0 0.105 1 0.177692 1
0.066 1 0.003 0 0.042 1 2.6231 0 0.0406074 1
0.005 0 0.004 0 0.016 1 3.3094 0 0.0895032 1
0.004 0 0.002 0 0.013 1 2.2874 0 0.0311663 1
0.244 1 0.044 1 2.677 1 2.9623 1 0.0504301 1
0.009 0 0.005 0 0.091 1 3.5876 0 0.029164 1
0.013 1 0.003 0 0.027 1 3.0468 0 0.0531818 1
0.006 0 0.002 0 0.006 0 2.5054 0 0.0205863 0
0.006 0 0.002 0 0.014 1 0.0235135 1
0.094 1 0.015 1 0.446 1
0.257 1 0.035 1 1.598 1 2.0891 0
0.012 1 0.005 1 0.103 1
0.005 0 0.004 0 0.01 1
0.005 0 0.003 0 0.039 1 3.5565 1
0.018 1 0.004 0 0.156 1 2.4796 0
0.044 1 0.013 1 0.34 1 2.7843 0
0.005 1 0.003 0 0.011 1
0.006 0 0.002 0 0.035 1
0.016 1 0.004 0 0.052 1 3.9669 1 0.159421 1
0.01 1 0.003 0 0.007 0 0.0623077 1

0.009 1 0.007 1 0.023 1 0.0525577 1
0.023 1 0.004 0 0.037 1 0.0453417 1
0.018 1 0.005 0 0.106 1 3.4961 1 0.0905063 1
0.069 1 0.048 1 0.553 1 0.027438 1
0.207 1 0.037 1 1.234 1 0.0278054 1
0.01 1 0.017 1 0.08 1 2.2951 0 0.0237577 1
0.04 0 0.034 0 0.964 1 0.0110645 0

0.013 1 0.025 1 0.091 1 0.0409493 1
0.006 0 0.004 0 0.03 1 3.4625 1 0.0324662 1
0.034 1 0.024 1 0.232 1 0.048595 1
0.046 1 0.041 1 0.372 1 0.374233 1
0.054 1 0.024 1 0.417 1 1.9863 0 0.0416155 1
0.054 1 0.015 1 0.593 1 3.3221 1 0.109487 1
0.13 1 0.037 1 2.678 1 0.0413223 1

0.084 1 0.008 1 0.555 1 0.0377503 1
0.005 0 0.006 0 0.023 1 1.8314 0 0.0501655 1
0.082 1 0.024 1 1.26 1 0.0776074 1
0.016 1 0.006 0 0.144 1 2.6885 0 0.0951075 1
0.003 0 0.003 0 0.016 1 0.0484034 1
0.09 1 0.013 1 1.252 1 3.0654 0 0.057561 1
0.03 0 0.02 0 0.36 1
0.05 1 0.04 1 1.12 1
0.05 0 0.001 0 0.74 1
0.08 1 0.07 1 0.62 1
0.04 0 0.02 0 1.84 1
0.1 1 0.03 1 3 1

-0.00458 0 0.0107 0 0 0
-0.00144 0 -0.00672 0 0.00134 0

0.0176 0 -0.00235 0 0.0047 0
0.018 0 -0.00362 0 -0.00723 0

-0.0133 0 -2.09E-09 0 -0.00439 0
-0.00453 0 -0.00477 0 -0.00715 0
0.00789 0 0.00167 0 0.241 1
-0.0101 0 0.00371 0 0 0
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.082

   95% Gamma Approximate UCL 0.0814

Nu star 82.27 Potential UCLs to Use

AppChi2 62.36    95% KM (BCA) UCL 0.0735

Theta star 0.0885

k star 0.697 99% KM (Chebyshev) UCL 0.137

SD 0.0581 97.5% KM (Chebyshev) UCL 0.109

Median 0.0453 95% KM (Chebyshev) UCL 0.0945

Mean 0.0617    95% KM (Percentile Bootstrap) UCL 0.0746

Maximum 0.374    95% KM (BCA) UCL 0.0735

Minimum 0    95% KM (bootstrap t) UCL 0.0788

Assuming Gamma Distribution    95% KM (z) UCL 0.0739

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0741

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00759

   95% KM (t) UCL 0.0741

5% K-S Critical Value 0.127 SD 0.0576

K-S Test Statistic 0.762 Mean 0.0614

A-D Test Statistic 0.669 Nonparametric Statistics

5% A-D Critical Value 0.762 Kaplan-Meier (KM) Method

nu star 198.8

k star (bias corrected) 1.988 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0346

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.078

   95% Percentile Bootstrap UCL 0.0745

   95% MLE (Tiku) UCL 0.0578 SD in Original Scale 0.0582

   95% MLE (t) UCL 0.0531 Mean in Original Scale 0.0612

SD 0.0853 SD in Log Scale 0.765

Mean 0.0345 Mean in Log Scale -3.096

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.0734    95%  H-Stat (DL/2) UCL 0.072

SD 0.0587 SD 0.816

Mean 0.0606 Mean -3.133

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.947 5% Lilliefors Critical Value 0.947

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.722 Lilliefors Test Statistic 0.985

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 50.85%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 29

Maximum Non-Detect 0.0473 Maximum Non-Detect -3.052

Minimum Non-Detect 0.0111 Minimum Non-Detect -4.504

SD of Detected 0.0602 SD of Detected 0.703

Mean of Detected 0.0687 Mean of Detected -2.934

Maximum Detected 0.374 Maximum Detected -0.983

Raw Statistics Log-transformed Statistics

Minimum Detected 0.013 Minimum Detected -4.345

Number of Missing Values 9 Percent Non-Detects 15.25%

Number of Unique Samples 50 Number of Non-Detect Data 9

General Statistics

Number of Valid Samples 59 Number of Detected Data 50

Note: DL/2 is not a recommended method.

Tritium

   95% Adjusted Gamma UCL 3.648

   95% Gamma Approximate UCL 3.642    95% KM (Percentile Bootstrap) UCL 3.432

Nu star 6553 Potential UCLs to Use

AppChi2 6365    95% KM (t) UCL 3.299

Theta star 0.0346

k star 102.4 99% KM (Chebyshev) UCL 4.083

SD 0.346 97.5% KM (Chebyshev) UCL 3.731

Median 3.457 95% KM (Chebyshev) UCL 3.552

Mean 3.538    95% KM (Percentile Bootstrap) UCL 3.432

Maximum 4.798    95% KM (BCA) UCL 3.493

Minimum 2.75    95% KM (bootstrap t) UCL 3.309

Assuming Gamma Distribution    95% KM (z) UCL 3.294

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.288

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.095

   95% KM (t) UCL 3.299

5% K-S Critical Value 0.221 SD 0.513

K-S Test Statistic 0.734 Mean 3.138

A-D Test Statistic 0.224 Nonparametric Statistics

5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method

nu star 1374

k star (bias corrected) 45.81 Data appear Normal at 5% Significance Level

Theta Star 0.0774

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 3.228

   95% Percentile Bootstrap UCL 3.187

   95% MLE (Tiku) UCL 4.373 SD in Original Scale 0.615

   95% MLE (t) UCL 4.234 Mean in Original Scale 3.01

SD 0.377 SD in Log Scale 0.191

Mean 4.121 Mean in Log Scale 1.083

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 2.725    95%  H-Stat (DL/2) UCL 2.47

SD 1.188 SD 0.53

Mean 2.369 Mean 0.731

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.948 Shapiro Wilk Test Statistic 0.975

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 81.25%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 26

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Maximum Non-Detect 3.6 Maximum Non-Detect 1.281

Minimum Non-Detect 1.831 Minimum Non-Detect 0.605

SD of Detected 0.496 SD of Detected 0.136

Mean of Detected 3.547 Mean of Detected 1.257

Maximum Detected 4.798 Maximum Detected 1.568

Raw Statistics Log-transformed Statistics

Minimum Detected 2.75 Minimum Detected 1.012

Number of Missing Values 36 Percent Non-Detects 53.13%

Number of Unique Samples 14 Number of Non-Detect Data 17

General Statistics

Number of Valid Samples 32 Number of Detected Data 15

Note: DL/2 is not a recommended method.

Thorium-232

   95% Adjusted Gamma UCL 1.188

   95% Gamma Approximate UCL 1.179

Nu star 43.99 Potential UCLs to Use

AppChi2 29.78  97.5% KM (Chebyshev) UCL 2.027

Theta star 2.685

k star 0.297 99% KM (Chebyshev) UCL 2.755

SD 1.691 97.5% KM (Chebyshev) UCL 2.027

Median 0.242 95% KM (Chebyshev) UCL 1.656

Mean 0.798    95% KM (Percentile Bootstrap) UCL 1.142

Maximum 10.69    95% KM (BCA) UCL 1.142

Minimum 0    95% KM (bootstrap t) UCL 1.443

Assuming Gamma Distribution    95% KM (z) UCL 1.122

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.126

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.197

   95% KM (t) UCL 1.126

5% K-S Critical Value 0.113 SD 1.679

K-S Test Statistic 0.82 Mean 0.799

A-D Test Statistic 1.705 Nonparametric Statistics

5% A-D Critical Value 0.82 Kaplan-Meier (KM) Method

nu star 66.55

k star (bias corrected) 0.475 Data appear Lognormal at 5% Significance Level

Theta Star 1.775

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 1.226

   95% Percentile Bootstrap UCL 1.14

   95% MLE (Tiku) UCL 0.741 SD in Original Scale 1.691

   95% MLE (t) UCL 0.721 Mean in Original Scale 0.799

SD 2.147 SD in Log Scale 1.884

Mean 0.305 Mean in Log Scale -1.678

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 1.126    95%  H-Stat (DL/2) UCL 2.111

SD 1.691 SD 1.914

Mean 0.799 Mean -1.689

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.106 5% Lilliefors Critical Value 0.106

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.315 Lilliefors Test Statistic 0.074

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 31.08%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 23

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 51

Maximum Non-Detect 0.068 Maximum Non-Detect -2.688

Minimum Non-Detect 0.003 Minimum Non-Detect -5.809

SD of Detected 1.728 SD of Detected 1.727

Mean of Detected 0.844 Mean of Detected -1.481

Maximum Detected 10.69 Maximum Detected 2.369

Raw Statistics Log-transformed Statistics

Minimum Detected 0.01 Minimum Detected -4.605

Percent Non-Detects 5.41%

Number of Unique Samples 65 Number of Non-Detect Data 4

General Statistics

Number of Valid Samples 74 Number of Detected Data 70

Note: DL/2 is not a recommended method.

Plutonium-239/240

   95% Adjusted Gamma UCL 0.039

   95% Gamma Approximate UCL 0.0389

Nu star 345.2 Potential UCLs to Use

AppChi2 303.1    95% KM (t) UCL 0.0258

Theta star 0.0146

k star 2.332 99% KM (Chebyshev) UCL 0.0545

SD 0.0274 97.5% KM (Chebyshev) UCL 0.0417

Median 0.0317 95% KM (Chebyshev) UCL 0.0351

Mean 0.0342    95% KM (Percentile Bootstrap) UCL 0.0264

Maximum 0.219    95% KM (BCA) UCL 0.0288

Minimum 0.00427    95% KM (bootstrap t) UCL 0.0292

Assuming Gamma Distribution    95% KM (z) UCL 0.0257

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0251

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00347

   95% KM (t) UCL 0.0258

5% K-S Critical Value 0.147 SD 0.0294

K-S Test Statistic 0.763 Mean 0.02

A-D Test Statistic 0.581 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

nu star 119

k star (bias corrected) 1.608 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0216

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0277

   95% Percentile Bootstrap UCL 0.0253

SD in Original Scale 0.0299

Mean in Original Scale 0.0194

MLE yields a negative mean Mean in Log Scale -4.649

SD in Log Scale 1.19

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0246    95%  H-Stat (DL/2) UCL 0.0212

SD 0.0303 SD 1.454

Mean 0.0187 Mean -4.93

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.936 5% Lilliefors Critical Value 0.936

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.627 Lilliefors Test Statistic 0.984

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 82.43%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 61

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 13

Maximum Non-Detect 0.034 Maximum Non-Detect -3.381

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.0364 SD of Detected 0.777

Mean of Detected 0.0347 Mean of Detected -3.676

Maximum Detected 0.219 Maximum Detected -1.519

Raw Statistics Log-transformed Statistics

Minimum Detected 0.005 Minimum Detected -5.298

Percent Non-Detects 50.00%

Number of Unique Samples 29 Number of Non-Detect Data 37

General Statistics

Number of Valid Samples 74 Number of Detected Data 37

Note: DL/2 is not a recommended method.

Plutonium-238

   95% Adjusted Gamma UCL 0.123

   95% Gamma Approximate UCL 0.122

Nu star 27.96 Potential UCLs to Use

AppChi2 16.9    95% KM (Chebyshev) UCL 0.146

Theta star 0.391

k star 0.189 99% KM (Chebyshev) UCL 0.241

SD 0.145 97.5% KM (Chebyshev) UCL 0.178

Median 0.021 95% KM (Chebyshev) UCL 0.146

Mean 0.0738    95% KM (Percentile Bootstrap) UCL 0.103

Maximum 1.017    95% KM (BCA) UCL 0.108

Minimum 0    95% KM (bootstrap t) UCL 0.121

Assuming Gamma Distribution    95% KM (z) UCL 0.1

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.1

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0169

   95% KM (t) UCL 0.101

5% K-S Critical Value 0.125 SD 0.144

K-S Test Statistic 0.795 Mean 0.0726

A-D Test Statistic 2.105 Nonparametric Statistics

5% A-D Critical Value 0.795 Kaplan-Meier (KM) Method

nu star 76.32

k star (bias corrected) 0.694 Data appear Lognormal at 5% Significance Level

Theta Star 0.138

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.112

   95% Percentile Bootstrap UCL 0.103

SD in Original Scale 0.145

Mean in Original Scale 0.072

MLE yields a negative mean Mean in Log Scale -3.842

SD in Log Scale 1.599

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.101    95%  H-Stat (DL/2) UCL 0.0847

SD 0.145 SD 1.543

Mean 0.0726 Mean -3.777

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.119 5% Lilliefors Critical Value 0.119

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.289 Lilliefors Test Statistic 0.11

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 68.92%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 51

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 23

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

Minimum Non-Detect 0.003 Minimum Non-Detect -5.809

SD of Detected 0.162 SD of Detected 1.254

Mean of Detected 0.0954 Mean of Detected -3.184

Maximum Detected 1.017 Maximum Detected 0.0169

Raw Statistics Log-transformed Statistics

Minimum Detected 0.005 Minimum Detected -5.298

Percent Non-Detects 25.68%

Number of Unique Samples 44 Number of Non-Detect Data 19

General Statistics

Number of Valid Samples 74 Number of Detected Data 55

Americium-241

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   T:\Projects\MDA-C Phase II\MDA C Phase II Investigation Report\Reporting data sets\EPC_calculations\MDA-C_sur

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options 0-5
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.082

   95% Gamma Approximate UCL 0.0814

Nu star 82.27 Potential UCLs to Use

AppChi2 62.36    95% KM (BCA) UCL 0.0744

Theta star 0.0885

k star 0.697 99% KM (Chebyshev) UCL 0.137

SD 0.0581 97.5% KM (Chebyshev) UCL 0.109

Median 0.0453 95% KM (Chebyshev) UCL 0.0945

Mean 0.0617    95% KM (Percentile Bootstrap) UCL 0.0744

Maximum 0.374    95% KM (BCA) UCL 0.0744

Minimum 0    95% KM (bootstrap t) UCL 0.0788

Assuming Gamma Distribution    95% KM (z) UCL 0.0739

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0741

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00759

   95% KM (t) UCL 0.0741

5% K-S Critical Value 0.127 SD 0.0576

K-S Test Statistic 0.762 Mean 0.0614

A-D Test Statistic 0.669 Nonparametric Statistics

5% A-D Critical Value 0.762 Kaplan-Meier (KM) Method

nu star 198.8

k star (bias corrected) 1.988 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0346

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0774

   95% Percentile Bootstrap UCL 0.0743

   95% MLE (Tiku) UCL 0.0578 SD in Original Scale 0.0582

   95% MLE (t) UCL 0.0531 Mean in Original Scale 0.0612

SD 0.0853 SD in Log Scale 0.765

Mean 0.0345 Mean in Log Scale -3.096

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.0734    95%  H-Stat (DL/2) UCL 0.072

SD 0.0587 SD 0.816

Mean 0.0606 Mean -3.133

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.947 5% Lilliefors Critical Value 0.947

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.722 Lilliefors Test Statistic 0.985

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 50.85%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 29

Maximum Non-Detect 0.0473 Maximum Non-Detect -3.052

Minimum Non-Detect 0.0111 Minimum Non-Detect -4.504

SD of Detected 0.0602 SD of Detected 0.703

Mean of Detected 0.0687 Mean of Detected -2.934

Maximum Detected 0.374 Maximum Detected -0.983

Raw Statistics Log-transformed Statistics

Minimum Detected 0.013 Minimum Detected -4.345

Number of Missing Values 9 Percent Non-Detects 15.25%

Number of Unique Samples 50 Number of Non-Detect Data 9

General Statistics

Number of Valid Samples 59 Number of Detected Data 50

Note: DL/2 is not a recommended method.

Tritium

   95% Adjusted Gamma UCL 3.648

   95% Gamma Approximate UCL 3.642    95% KM (Percentile Bootstrap) UCL 3.393

Nu star 6553 Potential UCLs to Use

AppChi2 6365    95% KM (t) UCL 3.299

Theta star 0.0346

k star 102.4 99% KM (Chebyshev) UCL 4.083

SD 0.346 97.5% KM (Chebyshev) UCL 3.731

Median 3.457 95% KM (Chebyshev) UCL 3.552

Mean 3.538    95% KM (Percentile Bootstrap) UCL 3.393

Maximum 4.798    95% KM (BCA) UCL 3.496

Minimum 2.75    95% KM (bootstrap t) UCL 3.308

Assuming Gamma Distribution    95% KM (z) UCL 3.294

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.288

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.095

   95% KM (t) UCL 3.299

5% K-S Critical Value 0.221 SD 0.513

K-S Test Statistic 0.734 Mean 3.138

A-D Test Statistic 0.224 Nonparametric Statistics

5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method

nu star 1374

k star (bias corrected) 45.81 Data appear Normal at 5% Significance Level

Theta Star 0.0774

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 3.214

   95% Percentile Bootstrap UCL 3.198

   95% MLE (Tiku) UCL 4.373 SD in Original Scale 0.615

   95% MLE (t) UCL 4.234 Mean in Original Scale 3.01

SD 0.377 SD in Log Scale 0.191

Mean 4.121 Mean in Log Scale 1.083

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 2.725    95%  H-Stat (DL/2) UCL 2.47

SD 1.188 SD 0.53

Mean 2.369 Mean 0.731

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.948 Shapiro Wilk Test Statistic 0.975

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 81.25%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 26

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Maximum Non-Detect 3.6 Maximum Non-Detect 1.281

Minimum Non-Detect 1.831 Minimum Non-Detect 0.605

SD of Detected 0.496 SD of Detected 0.136

Mean of Detected 3.547 Mean of Detected 1.257

Maximum Detected 4.798 Maximum Detected 1.568

Raw Statistics Log-transformed Statistics

Minimum Detected 2.75 Minimum Detected 1.012

Number of Missing Values 36 Percent Non-Detects 53.13%

Number of Unique Samples 14 Number of Non-Detect Data 17

General Statistics

Number of Valid Samples 32 Number of Detected Data 15

Note: DL/2 is not a recommended method.

Thorium-232

   95% Adjusted Gamma UCL 1.188

   95% Gamma Approximate UCL 1.179

Nu star 43.99 Potential UCLs to Use

AppChi2 29.78  97.5% KM (Chebyshev) UCL 2.027

Theta star 2.685

k star 0.297 99% KM (Chebyshev) UCL 2.755

SD 1.691 97.5% KM (Chebyshev) UCL 2.027

Median 0.242 95% KM (Chebyshev) UCL 1.656

Mean 0.798    95% KM (Percentile Bootstrap) UCL 1.147

Maximum 10.69    95% KM (BCA) UCL 1.144

Minimum 0    95% KM (bootstrap t) UCL 1.42

Assuming Gamma Distribution    95% KM (z) UCL 1.122

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.126

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.197

   95% KM (t) UCL 1.126

5% K-S Critical Value 0.113 SD 1.679

K-S Test Statistic 0.82 Mean 0.799

A-D Test Statistic 1.705 Nonparametric Statistics

5% A-D Critical Value 0.82 Kaplan-Meier (KM) Method

nu star 66.55

k star (bias corrected) 0.475 Data appear Lognormal at 5% Significance Level

Theta Star 1.775

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 1.275

   95% Percentile Bootstrap UCL 1.16

   95% MLE (Tiku) UCL 0.741 SD in Original Scale 1.691

   95% MLE (t) UCL 0.721 Mean in Original Scale 0.799

SD 2.147 SD in Log Scale 1.884

Mean 0.305 Mean in Log Scale -1.678

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 1.126    95%  H-Stat (DL/2) UCL 2.111

SD 1.691 SD 1.914

Mean 0.799 Mean -1.689

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.106 5% Lilliefors Critical Value 0.106

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.315 Lilliefors Test Statistic 0.074

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 31.08%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 23

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 51

Maximum Non-Detect 0.068 Maximum Non-Detect -2.688

Minimum Non-Detect 0.003 Minimum Non-Detect -5.809

SD of Detected 1.728 SD of Detected 1.727

Mean of Detected 0.844 Mean of Detected -1.481

Maximum Detected 10.69 Maximum Detected 2.369

Raw Statistics Log-transformed Statistics

Minimum Detected 0.01 Minimum Detected -4.605

Percent Non-Detects 5.41%

Number of Unique Samples 65 Number of Non-Detect Data 4

General Statistics

Number of Valid Samples 74 Number of Detected Data 70

Note: DL/2 is not a recommended method.

Plutonium-239/240

   95% Adjusted Gamma UCL 0.039

   95% Gamma Approximate UCL 0.0389

Nu star 345.2 Potential UCLs to Use

AppChi2 303.1    95% KM (t) UCL 0.0258

Theta star 0.0146

k star 2.332 99% KM (Chebyshev) UCL 0.0545

SD 0.0274 97.5% KM (Chebyshev) UCL 0.0417

Median 0.0317 95% KM (Chebyshev) UCL 0.0351

Mean 0.0342    95% KM (Percentile Bootstrap) UCL 0.0266

Maximum 0.219    95% KM (BCA) UCL 0.0285

Minimum 0.00427    95% KM (bootstrap t) UCL 0.0289

Assuming Gamma Distribution    95% KM (z) UCL 0.0257

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0251

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00347

   95% KM (t) UCL 0.0258

5% K-S Critical Value 0.147 SD 0.0294

K-S Test Statistic 0.763 Mean 0.02

A-D Test Statistic 0.581 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

nu star 119

k star (bias corrected) 1.608 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0216

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0271

   95% Percentile Bootstrap UCL 0.0256

SD in Original Scale 0.0299

Mean in Original Scale 0.0194

MLE yields a negative mean Mean in Log Scale -4.649

SD in Log Scale 1.19

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0246    95%  H-Stat (DL/2) UCL 0.0212

SD 0.0303 SD 1.454

Mean 0.0187 Mean -4.93

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.936 5% Lilliefors Critical Value 0.936

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.627 Lilliefors Test Statistic 0.984

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 82.43%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 61

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 13

Maximum Non-Detect 0.034 Maximum Non-Detect -3.381

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.0364 SD of Detected 0.777

Mean of Detected 0.0347 Mean of Detected -3.676

Maximum Detected 0.219 Maximum Detected -1.519

Raw Statistics Log-transformed Statistics

Minimum Detected 0.005 Minimum Detected -5.298

Percent Non-Detects 50.00%

Number of Unique Samples 29 Number of Non-Detect Data 37

General Statistics

Number of Valid Samples 74 Number of Detected Data 37

Note: DL/2 is not a recommended method.

Plutonium-238

   95% Adjusted Gamma UCL 0.123

   95% Gamma Approximate UCL 0.122

Nu star 27.96 Potential UCLs to Use

AppChi2 16.9    95% KM (Chebyshev) UCL 0.146

Theta star 0.391

k star 0.189 99% KM (Chebyshev) UCL 0.241

SD 0.145 97.5% KM (Chebyshev) UCL 0.178

Median 0.021 95% KM (Chebyshev) UCL 0.146

Mean 0.0738    95% KM (Percentile Bootstrap) UCL 0.103

Maximum 1.017    95% KM (BCA) UCL 0.104

Minimum 0    95% KM (bootstrap t) UCL 0.119

Assuming Gamma Distribution    95% KM (z) UCL 0.1

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.1

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0169

   95% KM (t) UCL 0.101

5% K-S Critical Value 0.125 SD 0.144

K-S Test Statistic 0.795 Mean 0.0726

A-D Test Statistic 2.105 Nonparametric Statistics

5% A-D Critical Value 0.795 Kaplan-Meier (KM) Method

nu star 76.32

k star (bias corrected) 0.694 Data appear Lognormal at 5% Significance Level

Theta Star 0.138

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.112

   95% Percentile Bootstrap UCL 0.102

SD in Original Scale 0.145

Mean in Original Scale 0.072

MLE yields a negative mean Mean in Log Scale -3.842

SD in Log Scale 1.599

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.101    95%  H-Stat (DL/2) UCL 0.0847

SD 0.145 SD 1.543

Mean 0.0726 Mean -3.777

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.119 5% Lilliefors Critical Value 0.119

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.289 Lilliefors Test Statistic 0.11

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 68.92%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 51

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 23

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

Minimum Non-Detect 0.003 Minimum Non-Detect -5.809

SD of Detected 0.162 SD of Detected 1.254

Mean of Detected 0.0954 Mean of Detected -3.184

Maximum Detected 1.017 Maximum Detected 0.0169

Raw Statistics Log-transformed Statistics

Minimum Detected 0.005 Minimum Detected -5.298

Percent Non-Detects 25.68%

Number of Unique Samples 44 Number of Non-Detect Data 19

General Statistics

Number of Valid Samples 74 Number of Detected Data 55

Americium-241

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   T:\Projects\MDA-C Phase II\MDA C Phase II Investigation Report\Reporting data sets\EPC_calculations\MDA-C_sur

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL 0.00712    95% KM (Percentile Bootstrap) UCL 0.0418

Nu star 9.308 Potential UCLs to Use

AppChi2 3.514    95% KM (t) UCL 0.0321

Theta star 0.0387

k star 0.0695 99% KM (Chebyshev) UCL 0.0382

SD 0.0114 97.5% KM (Chebyshev) UCL 0.0355

Median 0 95% KM (Chebyshev) UCL 0.0341

Mean 0.00269    95% KM (Percentile Bootstrap) UCL 0.0418

Maximum 0.07    95% KM (BCA) UCL 0.07

Minimum 0    95% KM (bootstrap t) UCL 0.0326

Assuming Gamma Distribution    95% KM (z) UCL 0.0321

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0373

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0007346

   95% KM (t) UCL 0.0321

5% K-S Critical Value 0.395 SD 0.00515

K-S Test Statistic 0.657 Mean 0.0309

A-D Test Statistic 0.447 Nonparametric Statistics

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

nu star 21.74

k star (bias corrected) 2.718 Data appear Normal at 5% Significance Level

Theta Star 0.0166

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0127

   95% Percentile Bootstrap UCL 0.012

SD in Original Scale 0.0109

Mean in Original Scale 0.00964

MLE method failed to converge properly Mean in Log Scale -5.009

SD in Log Scale 0.824

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.02    95%  H-Stat (DL/2) UCL 0.0237

SD 0.0121 SD 0.819

Mean 0.0175 Mean -4.287

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.748 5% Lilliefors Critical Value 0.748

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.84 Lilliefors Test Statistic 0.898

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 67

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.15 Maximum Non-Detect -1.897

Minimum Non-Detect 0.00345 Minimum Non-Detect -5.669

SD of Detected 0.0173 SD of Detected 0.355

Mean of Detected 0.045 Mean of Detected -3.151

Maximum Detected 0.07 Maximum Detected -2.659

Raw Statistics Log-transformed Statistics

Minimum Detected 0.03 Minimum Detected -3.507

Percent Non-Detects 94.03%

Number of Unique Samples 3 Number of Non-Detect Data 63

General Statistics

Number of Valid Samples 67 Number of Detected Data 4

Note: DL/2 is not a recommended method.

Aroclor-1260

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 1

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.114

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.254

SD     N/A    97.5% KM (Chebyshev) UCL 0.191

Median     N/A    95% KM (Chebyshev) UCL 0.159

Mean     N/A       95% KM (Percentile Bootstrap) UCL 1

Maximum     N/A       95% KM (BCA) UCL     N/A    

Minimum     N/A       95% KM (bootstrap t) UCL 0.176

Assuming Gamma Distribution    95% KM (z) UCL 0.113

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.151

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0169

   95% KM (t) UCL 0.114

5% K-S Critical Value     N/A    SD 0.113

K-S Test Statistic     N/A    Mean 0.0854

A-D Test Statistic 0.351 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0671

   95% Percentile Bootstrap UCL 0.0477

SD in Original Scale 0.124

Mean in Original Scale 0.0188

MLE yields a negative mean Mean in Log Scale -13.46

SD in Log Scale 5.044

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0575    95%  H-Stat (DL/2) UCL 0.0275

SD 0.122 SD 0.978

Mean 0.0327 Mean -4.251

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.767 5% Lilliefors Critical Value 0.767

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.83 Lilliefors Test Statistic 0.964

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.52%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 64

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.0622 Maximum Non-Detect -2.777

Minimum Non-Detect 0.00345 Minimum Non-Detect -5.669

SD of Detected 0.511 SD of Detected 1.354

Mean of Detected 0.413 Mean of Detected -1.477

Maximum Detected 1 Maximum Detected 0

Raw Statistics Log-transformed Statistics

Minimum Detected 0.07 Minimum Detected -2.659

Percent Non-Detects 95.52%

Number of Unique Samples 3 Number of Non-Detect Data 64

General Statistics

Number of Valid Samples 67 Number of Detected Data 3

Note: DL/2 is not a recommended method.

Aroclor-1254

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (Chebyshev) UCL 0.2

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.3

SD     N/A    97.5% KM (Chebyshev) UCL 0.234

Median     N/A    95% KM (Chebyshev) UCL 0.2

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.96

Maximum     N/A       95% KM (BCA) UCL     N/A    

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Assuming Gamma Distribution    95% KM (z) UCL 0.152

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.674

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0178

   95% KM (t) UCL 0.152

5% K-S Critical Value     N/A    SD 0.103

K-S Test Statistic     N/A    Mean 0.123

A-D Test Statistic 0.357 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.13    95%  H-Stat (DL/2) UCL 0.121

SD 0.113 SD 0.67

Mean 0.107 Mean -2.462

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value     N/A    5% Lilliefors Critical Value     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 1 Lilliefors Test Statistic 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.51%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 66

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.36 Maximum Non-Detect -1.022

Minimum Non-Detect 0.0345 Minimum Non-Detect -3.367

SD of Detected 0.601 SD of Detected 1.532

Mean of Detected 0.535 Mean of Detected -1.124

Maximum Detected 0.96 Maximum Detected -0.0408

Raw Statistics Log-transformed Statistics

Minimum Detected 0.11 Minimum Detected -2.207

Percent Non-Detects 97.01%

Number of Unique Samples 2 Number of Non-Detect Data 65

General Statistics

Number of Valid Samples 67 Number of Detected Data 2

Acenaphthene

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   T:\Projects\MDA-C Phase II\MDA C Phase II Investigation Report\Reporting data sets\EPC_calculations\MDA-C_

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options 0-10
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL 0.132    95% KM (Percentile Bootstrap) UCL 0.0421

Nu star 655.3 Potential UCLs to Use

AppChi2 596.9    95% KM (t) UCL 0.0324

Theta star 0.0216

k star 5.554 99% KM (Chebyshev) UCL 0.0394

SD 0.0423 97.5% KM (Chebyshev) UCL 0.0363

Median 0.133 95% KM (Chebyshev) UCL 0.0347

Mean 0.12    95% KM (Percentile Bootstrap) UCL 0.0421

Maximum 0.179    95% KM (BCA) UCL 0.07

Minimum 0.0263    95% KM (bootstrap t) UCL 0.033

Assuming Gamma Distribution    95% KM (z) UCL 0.0324

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0374

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0008347

   95% KM (t) UCL 0.0324

5% K-S Critical Value 0.395 SD 0.00549

K-S Test Statistic 0.657 Mean 0.0311

A-D Test Statistic 0.447 Nonparametric Statistics

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

nu star 21.74

k star (bias corrected) 2.718 Data appear Normal at 5% Significance Level

Theta Star 0.0166

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0139

   95% Percentile Bootstrap UCL 0.0133

SD in Original Scale 0.0114

Mean in Original Scale 0.0107

MLE method failed to converge properly Mean in Log Scale -4.906

SD in Log Scale 0.841

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0221    95%  H-Stat (DL/2) UCL 0.0208

SD 0.0114 SD 0.351

Mean 0.0197 Mean -4.013

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.748 5% Lilliefors Critical Value 0.748

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.84 Lilliefors Test Statistic 0.898

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 59

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.15 Maximum Non-Detect -1.897

Minimum Non-Detect 0.03 Minimum Non-Detect -3.507

SD of Detected 0.0173 SD of Detected 0.355

Mean of Detected 0.045 Mean of Detected -3.151

Maximum Detected 0.07 Maximum Detected -2.659

Raw Statistics Log-transformed Statistics

Minimum Detected 0.03 Minimum Detected -3.507

Percent Non-Detects 93.22%

Number of Unique Samples 3 Number of Non-Detect Data 55

General Statistics

Number of Valid Samples 59 Number of Detected Data 4

Note: DL/2 is not a recommended method.

Aroclor-1260

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.12

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.279

SD     N/A    97.5% KM (Chebyshev) UCL 0.207

Median     N/A    95% KM (Chebyshev) UCL 0.171

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL     N/A    

Minimum     N/A       95% KM (bootstrap t) UCL 0.19

Assuming Gamma Distribution    95% KM (z) UCL 0.119

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.154

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0192

   95% KM (t) UCL 0.12

5% K-S Critical Value     N/A    SD 0.121

K-S Test Statistic     N/A    Mean 0.0875

A-D Test Statistic 0.351 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0762

   95% Percentile Bootstrap UCL 0.0551

SD in Original Scale 0.132

Mean in Original Scale 0.0214

MLE yields a negative mean Mean in Log Scale -12.93

SD in Log Scale 5.212

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.065    95%  H-Stat (DL/2) UCL 0.025

SD 0.129 SD 0.653

Mean 0.0369 Mean -3.973

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.767 5% Lilliefors Critical Value 0.767

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.83 Lilliefors Test Statistic 0.964

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.92%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 56

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.0622 Maximum Non-Detect -2.777

Minimum Non-Detect 0.03 Minimum Non-Detect -3.507

SD of Detected 0.511 SD of Detected 1.354

Mean of Detected 0.413 Mean of Detected -1.477

Maximum Detected 1 Maximum Detected 0

Raw Statistics Log-transformed Statistics

Minimum Detected 0.07 Minimum Detected -2.659

Percent Non-Detects 94.92%

Number of Unique Samples 3 Number of Non-Detect Data 56

General Statistics

Number of Valid Samples 59 Number of Detected Data 3

Note: DL/2 is not a recommended method.

Aroclor-1254

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (Chebyshev) UCL 0.212

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.325

SD     N/A    97.5% KM (Chebyshev) UCL 0.251

Median     N/A    95% KM (Chebyshev) UCL 0.212

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL 0.96

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Assuming Gamma Distribution    95% KM (z) UCL 0.158

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.677

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0202

   95% KM (t) UCL 0.158

5% K-S Critical Value     N/A    SD 0.11

K-S Test Statistic     N/A    Mean 0.124

A-D Test Statistic 0.357 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.144    95%  H-Stat (DL/2) UCL 0.124

SD 0.115 SD 0.371

Mean 0.119 Mean -2.253

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value     N/A    5% Lilliefors Critical Value     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 1 Lilliefors Test Statistic 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.31%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 58

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.36 Maximum Non-Detect -1.022

Minimum Non-Detect 0.17 Minimum Non-Detect -1.772

SD of Detected 0.601 SD of Detected 1.532

Mean of Detected 0.535 Mean of Detected -1.124

Maximum Detected 0.96 Maximum Detected -0.0408

Raw Statistics Log-transformed Statistics

Minimum Detected 0.11 Minimum Detected -2.207

Percent Non-Detects 96.61%

Number of Unique Samples 2 Number of Non-Detect Data 57

General Statistics

Number of Valid Samples 59 Number of Detected Data 2

Acenaphthene

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   T:\Projects\MDA-C Phase II\MDA C Phase II Investigation Report\Reporting data sets\EPC_calculations\MDA-C_

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options 0-5
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL 0.132    95% KM (Percentile Bootstrap) UCL 0.07

Nu star 655.3 Potential UCLs to Use

AppChi2 596.9    95% KM (t) UCL 0.0324

Theta star 0.0216

k star 5.554 99% KM (Chebyshev) UCL 0.0394

SD 0.0423 97.5% KM (Chebyshev) UCL 0.0363

Median 0.133 95% KM (Chebyshev) UCL 0.0347

Mean 0.12    95% KM (Percentile Bootstrap) UCL 0.07

Maximum 0.179    95% KM (BCA) UCL 0.07

Minimum 0.0263    95% KM (bootstrap t) UCL 0.033

Assuming Gamma Distribution    95% KM (z) UCL 0.0324

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0374

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0008347

   95% KM (t) UCL 0.0324

5% K-S Critical Value 0.395 SD 0.00549

K-S Test Statistic 0.657 Mean 0.0311

A-D Test Statistic 0.447 Nonparametric Statistics

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

nu star 21.74

k star (bias corrected) 2.718 Data appear Normal at 5% Significance Level

Theta Star 0.0166

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0141

   95% Percentile Bootstrap UCL 0.0134

SD in Original Scale 0.0114

Mean in Original Scale 0.0107

MLE method failed to converge properly Mean in Log Scale -4.906

SD in Log Scale 0.841

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0221    95%  H-Stat (DL/2) UCL 0.0208

SD 0.0114 SD 0.351

Mean 0.0197 Mean -4.013

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.748 5% Lilliefors Critical Value 0.748

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.84 Lilliefors Test Statistic 0.898

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 59

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.15 Maximum Non-Detect -1.897

Minimum Non-Detect 0.03 Minimum Non-Detect -3.507

SD of Detected 0.0173 SD of Detected 0.355

Mean of Detected 0.045 Mean of Detected -3.151

Maximum Detected 0.07 Maximum Detected -2.659

Raw Statistics Log-transformed Statistics

Minimum Detected 0.03 Minimum Detected -3.507

Percent Non-Detects 93.22%

Number of Unique Samples 3 Number of Non-Detect Data 55

General Statistics

Number of Valid Samples 59 Number of Detected Data 4

Note: DL/2 is not a recommended method.

Aroclor-1260

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 1

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.12

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.279

SD     N/A    97.5% KM (Chebyshev) UCL 0.207

Median     N/A    95% KM (Chebyshev) UCL 0.171

Mean     N/A       95% KM (Percentile Bootstrap) UCL 1

Maximum     N/A       95% KM (BCA) UCL 1

Minimum     N/A       95% KM (bootstrap t) UCL 0.19

Assuming Gamma Distribution    95% KM (z) UCL 0.119

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.154

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0192

   95% KM (t) UCL 0.12

5% K-S Critical Value     N/A    SD 0.121

K-S Test Statistic     N/A    Mean 0.0875

A-D Test Statistic 0.351 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0863

   95% Percentile Bootstrap UCL 0.0541

SD in Original Scale 0.132

Mean in Original Scale 0.0214

MLE yields a negative mean Mean in Log Scale -12.93

SD in Log Scale 5.212

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.065    95%  H-Stat (DL/2) UCL 0.025

SD 0.129 SD 0.653

Mean 0.0369 Mean -3.973

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.767 5% Lilliefors Critical Value 0.767

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.83 Lilliefors Test Statistic 0.964

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.92%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 56

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.0622 Maximum Non-Detect -2.777

Minimum Non-Detect 0.03 Minimum Non-Detect -3.507

SD of Detected 0.511 SD of Detected 1.354

Mean of Detected 0.413 Mean of Detected -1.477

Maximum Detected 1 Maximum Detected 0

Raw Statistics Log-transformed Statistics

Minimum Detected 0.07 Minimum Detected -2.659

Percent Non-Detects 94.92%

Number of Unique Samples 3 Number of Non-Detect Data 56

General Statistics

Number of Valid Samples 59 Number of Detected Data 3

Note: DL/2 is not a recommended method.

Aroclor-1254

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (Chebyshev) UCL 0.212

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.325

SD     N/A    97.5% KM (Chebyshev) UCL 0.251

Median     N/A    95% KM (Chebyshev) UCL 0.212

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.96

Maximum     N/A       95% KM (BCA) UCL     N/A    

Minimum     N/A       95% KM (bootstrap t) UCL 0.124

Assuming Gamma Distribution    95% KM (z) UCL 0.158

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.677

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0202

   95% KM (t) UCL 0.158

5% K-S Critical Value     N/A    SD 0.11

K-S Test Statistic     N/A    Mean 0.124

A-D Test Statistic 0.357 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.144    95%  H-Stat (DL/2) UCL 0.124

SD 0.115 SD 0.371

Mean 0.119 Mean -2.253

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value     N/A    5% Lilliefors Critical Value     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 1 Lilliefors Test Statistic 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.31%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 58

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.36 Maximum Non-Detect -1.022

Minimum Non-Detect 0.17 Minimum Non-Detect -1.772

SD of Detected 0.601 SD of Detected 1.532

Mean of Detected 0.535 Mean of Detected -1.124

Maximum Detected 0.96 Maximum Detected -0.0408

Raw Statistics Log-transformed Statistics

Minimum Detected 0.11 Minimum Detected -2.207

Percent Non-Detects 96.61%

Number of Unique Samples 2 Number of Non-Detect Data 57

General Statistics

Number of Valid Samples 59 Number of Detected Data 2

Acenaphthene

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   T:\Projects\MDA-C Phase II\MDA C Phase II Investigation Report\Reporting data sets\EPC_calculations\MDA-C_

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 3.107

   95% Gamma Approximate UCL 3.098    95% KM (% Bootstrap) UCL 2.25

Nu star 353.3 Potential UCLs to Use

AppChi2 310.7    95% KM (t) UCL 2.212

Theta star 1.033

k star 2.637 99% KM (Chebyshev) UCL 4.473

SD 2.014 97.5% KM (Chebyshev) UCL 3.461

Median 2.643 95% KM (Chebyshev) UCL 2.946

Mean 2.725    95% KM (Percentile Bootstrap) UCL 2.25

Maximum 15    95% KM (BCA) UCL 2.304

Minimum 0.531    95% KM (bootstrap t) UCL 2.444

Assuming Gamma Distribution    95% KM (z) UCL 2.205

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.185

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.273

   95% KM (t) UCL 2.212

5% K-S Critical Value 0.161 SD 2.176

K-S Test Statistic 0.763 Mean 1.756

A-D Test Statistic 1.133 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

nu star 88.33

k star (bias corrected) 1.425 Data appear Lognormal at 5% Significance Level

Theta Star 1.987

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 2.314

   95% Percentile Bootstrap UCL 2.194

SD in Original Scale 2.217

Mean in Original Scale 1.691

MLE yields a negative mean Mean in Log Scale 0.0916

SD in Log Scale 0.842

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 2.167    95%  H-Stat (DL/2) UCL 1.849

SD 2.206 SD 0.811

Mean 1.717 Mean 0.133

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.929 5% Lilliefors Critical Value 0.929

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.703 Lilliefors Test Statistic 0.938

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.58%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 56

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11

Maximum Non-Detect 3.52 Maximum Non-Detect 1.258

Minimum Non-Detect 0.51 Minimum Non-Detect -0.673

SD of Detected 2.869 SD of Detected 0.825

Mean of Detected 2.83 Mean of Detected 0.685

Maximum Detected 15 Maximum Detected 2.708

Raw Statistics Log-transformed Statistics

Minimum Detected 0.531 Minimum Detected -0.633

Percent Non-Detects 53.73%

Number of Unique Samples 30 Number of Non-Detect Data 36

General Statistics

Number of Valid Samples 67 Number of Detected Data 31

Note: DL/2 is not a recommended method.

Selenium

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.00412

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.0025

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.0056

SD     N/A    97.5% KM (Chebyshev) UCL 0.00417

Median     N/A    95% KM (Chebyshev) UCL 0.00345

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00412

Maximum     N/A       95% KM (BCA) UCL 0.00412

Minimum     N/A       95% KM (bootstrap t) UCL 0.0195

Assuming Gamma Distribution    95% KM (z) UCL 0.0024

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00241

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0003847

   95% KM (t) UCL 0.0025

5% K-S Critical Value     N/A    SD 0.0008881

K-S Test Statistic     N/A    Mean 0.00177

A-D Test Statistic 0.6 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00249

   95% Percentile Bootstrap UCL 0.00248

SD in Original Scale 0.0009314

Mean in Original Scale 0.00182

MLE method failed to converge properly Mean in Log Scale -6.384

SD in Log Scale 0.361

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00226    95%  H-Stat (DL/2) UCL 0.00218

SD 0.00105 SD 0.46

Mean 0.00156 Mean -6.583

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.758 Shapiro Wilk Test Statistic 0.765

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.50%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 7

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.00242 Maximum Non-Detect -6.024

Minimum Non-Detect 0.00207 Minimum Non-Detect -6.18

SD of Detected 0.00155 SD of Detected 0.609

Mean of Detected 0.00233 Mean of Detected -6.195

Maximum Detected 0.00412 Maximum Detected -5.492

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00142 Minimum Detected -6.557

Percent Non-Detects 62.50%

Number of Unique Samples 3 Number of Non-Detect Data 5

General Statistics

Number of Valid Samples 8 Number of Detected Data 3

Note: DL/2 is not a recommended method.

Perchlorate

   95% Adjusted Gamma UCL 4.336

   95% Gamma Approximate UCL 3.861    95% KM (Percentile Bootstrap) UCL 3.405

Nu star 36.14 Potential UCLs to Use

AppChi2 23.38    95% KM (t) UCL 3.247

Theta star 1.106

k star 2.259 99% KM (Chebyshev) UCL 8.349

SD 1.47 97.5% KM (Chebyshev) UCL 6.003

Median 2.257 95% KM (Chebyshev) UCL 4.808

Mean 2.498    95% KM (Percentile Bootstrap) UCL 3.405

Maximum 4.9    95% KM (BCA) UCL 3.79

Minimum 0.86    95% KM (bootstrap t) UCL 4.3

Assuming Gamma Distribution    95% KM (z) UCL 3.089

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.153

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.633

   95% KM (t) UCL 3.247

5% K-S Critical Value 0.36 SD 1.602

K-S Test Statistic 0.684 Mean 2.048

A-D Test Statistic 0.35 Nonparametric Statistics

5% A-D Critical Value 0.684 Kaplan-Meier (KM) Method

nu star 11.31

k star (bias corrected) 1.131 Data appear Normal at 5% Significance Level

Theta Star 2.439

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 3.269

   95% Percentile Bootstrap UCL 2.963

   95% MLE (Tiku) UCL 3.303 SD in Original Scale 1.844

   95% MLE (t) UCL 2.911 Mean in Original Scale 1.894

SD 2.525 SD in Log Scale 1.038

Mean 1.22 Mean in Log Scale 0.188

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 3.139    95%  H-Stat (DL/2) UCL 5.43

SD 1.822 SD 0.974

Mean 1.919 Mean 0.243

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.871 Shapiro Wilk Test Statistic 0.916

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 50.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Maximum Non-Detect 1.22 Maximum Non-Detect 0.199

Minimum Non-Detect 0.714 Minimum Non-Detect -0.337

SD of Detected 1.855 SD of Detected 0.76

Mean of Detected 2.76 Mean of Detected 0.802

Maximum Detected 4.9 Maximum Detected 1.589

Raw Statistics Log-transformed Statistics

Minimum Detected 0.86 Minimum Detected -0.151

Percent Non-Detects 37.50%

Number of Unique Samples 5 Number of Non-Detect Data 3

General Statistics

Number of Valid Samples 8 Number of Detected Data 5

Nitrate

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   T:\Projects\MDA-C Phase II\MDA C Phase II Investigation Report\Reporting data sets\EPC_calculations\MDA-C_

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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Potential UCL to Use Use 95% Approximate Gamma UCL 40.31

   95% Adjusted Gamma UCL 40.37

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 54.59

   95% Approximate Gamma UCL 40.31

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 45.07

97.5% Chebyshev(Mean, Sd) UCL 48.28

Kolmogorov-Smirnov 5% Critical Value 0.109    95% BCA Bootstrap UCL 41.1

Kolmogorov-Smirnov Test Statistic 0.102    95% Percentile Bootstrap UCL 40.74

Anderson-Darling 5% Critical Value 0.751    95% Hall's Bootstrap UCL 41.86

Anderson-Darling Test Statistic 1.124    95% Bootstrap-t UCL 41.32

   95% Standard Bootstrap UCL 40.36

Adjusted Chi Square Value 1126    95% Jackknife UCL 40.49

Adjusted Level of Significance 0.0464    95% CLT UCL 40.45

nu star 1208

Approximate Chi Square Value (.05) 1128 Nonparametric Statistics

k star (bias corrected) 9.013 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 4.178

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 40.57    99% Chebyshev (MVUE) UCL 52.48

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 44.08

   95% Adjusted-CLT UCL 40.95  97.5% Chebyshev (MVUE) UCL 46.91

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 40.49    95% H-UCL 40.25

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Lilliefors Critical Value 0.108 Lilliefors Critical Value 0.108

Lilliefors Test Statistic 0.147 Lilliefors Test Statistic 0.0812

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 2.217

Coefficient of Variation 0.37

SD 13.93

Median 34.8 SD of log Data 0.321

Mean 37.65 Mean of log Data 3.574

Maximum 101 Maximum of Log Data 4.615

Raw Statistics Log-transformed Statistics

Minimum 16.8 Minimum of Log Data 2.821

Number of Valid Samples 67 Number of Unique Samples 61

Zinc

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 15.07

   95% Adjusted Gamma UCL 15.11

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 24.74

   95% Approximate Gamma UCL 15.07

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 18.34

97.5% Chebyshev(Mean, Sd) UCL 20.5

Kolmogorov-Smirnov 5% Critical Value 0.11    95% BCA Bootstrap UCL 15.64

Kolmogorov-Smirnov Test Statistic 0.0888    95% Percentile Bootstrap UCL 15.3

Anderson-Darling 5% Critical Value 0.757    95% Hall's Bootstrap UCL 17.56

Anderson-Darling Test Statistic 0.93    95% Bootstrap-t UCL 16.12

   95% Standard Bootstrap UCL 15.19

Adjusted Chi Square Value 348.5    95% Jackknife UCL 15.26

Adjusted Level of Significance 0.0464    95% CLT UCL 15.23

nu star 394.5

Approximate Chi Square Value (.05) 349.5 Nonparametric Statistics

k star (bias corrected) 2.944 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 4.535

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 15.33    99% Chebyshev (MVUE) UCL 23.33

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 17.68

   95% Adjusted-CLT UCL 15.7  97.5% Chebyshev (MVUE) UCL 19.59

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 15.26    95% H-UCL 15.27

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Lilliefors Critical Value 0.108 Lilliefors Critical Value 0.108

Lilliefors Test Statistic 0.165 Lilliefors Test Statistic 0.0978

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 3.098

Coefficient of Variation 0.702

SD 9.371

Median 10.9 SD of log Data 0.582

Mean 13.35 Mean of log Data 2.42

Maximum 60.9 Maximum of Log Data 4.109

Raw Statistics Log-transformed Statistics

Minimum 2.86 Minimum of Log Data 1.051

Number of Valid Samples 67 Number of Unique Samples 60

Lead

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 5.448

   95% Adjusted Gamma UCL 5.558

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.887

   95% Approximate Gamma UCL 5.544

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.24

97.5% Chebyshev(Mean, Sd) UCL 6.796

Kolmogorov-Smirnov 5% Critical Value 0.109    95% BCA Bootstrap UCL 5.455

Kolmogorov-Smirnov Test Statistic 0.0836    95% Percentile Bootstrap UCL 5.457

Anderson-Darling 5% Critical Value 0.756    95% Hall's Bootstrap UCL 5.425

Anderson-Darling Test Statistic 0.69    95% Bootstrap-t UCL 5.434

   95% Standard Bootstrap UCL 5.437

Adjusted Chi Square Value 408.9    95% Jackknife UCL 5.448

Adjusted Level of Significance 0.0464    95% CLT UCL 5.441

nu star 458.6

Approximate Chi Square Value (.05) 409.9 Nonparametric Statistics

k star (bias corrected) 3.422 Data appear Normal at 5% Significance Level

Theta Star 1.448

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 5.449    99% Chebyshev (MVUE) UCL 8.989

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.793

   95% Adjusted-CLT UCL 5.451  97.5% Chebyshev (MVUE) UCL 7.534

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.448    95% H-UCL 5.856

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Lilliefors Critical Value 0.108 Lilliefors Critical Value 0.108

Lilliefors Test Statistic 0.0631 Lilliefors Test Statistic 0.113

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.272

Coefficient of Variation 0.487

SD 2.411

Median 4.65 SD of log Data 0.59

Mean 4.956 Mean of log Data 1.454

Maximum 11.4 Maximum of Log Data 2.434

Raw Statistics Log-transformed Statistics

Minimum 0.855 Minimum of Log Data -0.157

Number of Valid Samples 67 Number of Unique Samples 63

Copper

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 3.473

   95% Adjusted Gamma UCL 3.485

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.472

   95% Approximate Gamma UCL 3.473

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.067

97.5% Chebyshev(Mean, Sd) UCL 4.541

Kolmogorov-Smirnov 5% Critical Value 0.11    95% BCA Bootstrap UCL 3.42

Kolmogorov-Smirnov Test Statistic 0.0838    95% Percentile Bootstrap UCL 3.374

Anderson-Darling 5% Critical Value 0.765    95% Hall's Bootstrap UCL 3.427

Anderson-Darling Test Statistic 0.376    95% Bootstrap-t UCL 3.398

   95% Standard Bootstrap UCL 3.383

Adjusted Chi Square Value 206.8    95% Jackknife UCL 3.391

Adjusted Level of Significance 0.0464    95% CLT UCL 3.385

nu star 242.6

Approximate Chi Square Value (.05) 207.6 Nonparametric Statistics

k star (bias corrected) 1.811 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.641

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 3.396    99% Chebyshev (MVUE) UCL 6.882

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.793

   95% Adjusted-CLT UCL 3.42  97.5% Chebyshev (MVUE) UCL 5.498

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.391    95% H-UCL 3.976

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Lilliefors Critical Value 0.108 Lilliefors Critical Value 0.108

Lilliefors Test Statistic 0.115 Lilliefors Test Statistic 0.121

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.062

Coefficient of Variation 0.692

SD 2.057

Median 2.67 SD of log Data 0.847

Mean 2.971 Mean of log Data 0.801

Maximum 10.7 Maximum of Log Data 2.37

Raw Statistics Log-transformed Statistics

Minimum 0.22 Minimum of Log Data -1.514

Number of Valid Samples 67 Number of Unique Samples 63

Cobalt

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 8.107

   95% Adjusted Gamma UCL 8.127

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 12.54

   95% Approximate Gamma UCL 8.107

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 9.563

97.5% Chebyshev(Mean, Sd) UCL 10.57

Kolmogorov-Smirnov 5% Critical Value 0.109    95% BCA Bootstrap UCL 8.199

Kolmogorov-Smirnov Test Statistic 0.0713    95% Percentile Bootstrap UCL 8.163

Anderson-Darling 5% Critical Value 0.756    95% Hall's Bootstrap UCL 8.525

Anderson-Darling Test Statistic 0.339    95% Bootstrap-t UCL 8.315

   95% Standard Bootstrap UCL 8.099

Adjusted Chi Square Value 401.5    95% Jackknife UCL 8.129

Adjusted Level of Significance 0.0464    95% CLT UCL 8.117

nu star 450.7

Approximate Chi Square Value (.05) 402.5 Nonparametric Statistics

k star (bias corrected) 3.363 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.153

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 8.154    99% Chebyshev (MVUE) UCL 12.44

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9.524

   95% Adjusted-CLT UCL 8.277  97.5% Chebyshev (MVUE) UCL 10.51

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8.129    95% H-UCL 8.267

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Lilliefors Critical Value 0.108 Lilliefors Critical Value 0.108

Lilliefors Test Statistic 0.128 Lilliefors Test Statistic 0.0645

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 2.299

Coefficient of Variation 0.603

SD 4.363

Median 6.66 SD of log Data 0.553

Mean 7.24 Mean of log Data 1.83

Maximum 29 Maximum of Log Data 3.367

Raw Statistics Log-transformed Statistics

Minimum 1.29 Minimum of Log Data 0.255

Number of Valid Samples 67 Number of Unique Samples 67

Chromium

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 97.38

   95% Adjusted Gamma UCL 97.69

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 150.2

   95% Approximate Gamma UCL 97.38

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 113.2

97.5% Chebyshev(Mean, Sd) UCL 125.7

Kolmogorov-Smirnov 5% Critical Value 0.111    95% BCA Bootstrap UCL 96.23

Kolmogorov-Smirnov Test Statistic 0.064    95% Percentile Bootstrap UCL 95.3

Anderson-Darling 5% Critical Value 0.762    95% Hall's Bootstrap UCL 95.6

Anderson-Darling Test Statistic 0.335    95% Bootstrap-t UCL 95.51

   95% Standard Bootstrap UCL 95.33

Adjusted Chi Square Value 247.1    95% Jackknife UCL 95.43

Adjusted Level of Significance 0.0464    95% CLT UCL 95.27

nu star 286

Approximate Chi Square Value (.05) 247.9 Nonparametric Statistics

k star (bias corrected) 2.167 Data appear Gamma Distributed at 5% Significance Level

Theta Star 38.94

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 95.54    99% Chebyshev (MVUE) UCL 178.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 127.7

   95% Adjusted-CLT UCL 96.01  97.5% Chebyshev (MVUE) UCL 144.9

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 95.43    95% H-UCL 107.1

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Lilliefors Critical Value 0.109 Lilliefors Critical Value 0.109

Lilliefors Test Statistic 0.114 Lilliefors Test Statistic 0.11

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.851

Coefficient of Variation 0.637

SD 53.75

Median 71.85 SD of log Data 0.755

Mean 84.39 Mean of log Data 4.198

Maximum 247 Maximum of Log Data 5.509

Raw Statistics Log-transformed Statistics

Minimum 9.77 Minimum of Log Data 2.279

Number of Missing Values 1

Number of Valid Samples 66 Number of Unique Samples 64

Barium

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 3.722

   95% Adjusted Gamma UCL 3.728

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.102

   95% Approximate Gamma UCL 3.722

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.165

97.5% Chebyshev(Mean, Sd) UCL 4.481

Kolmogorov-Smirnov 5% Critical Value 0.109    95% BCA Bootstrap UCL 3.732

Kolmogorov-Smirnov Test Statistic 0.0955    95% Percentile Bootstrap UCL 3.713

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 3.751

Anderson-Darling Test Statistic 0.515    95% Bootstrap-t UCL 3.75

   95% Standard Bootstrap UCL 3.707

Adjusted Chi Square Value 810.7    95% Jackknife UCL 3.714

Adjusted Level of Significance 0.0464    95% CLT UCL 3.71

nu star 880

Approximate Chi Square Value (.05) 812.2 Nonparametric Statistics

k star (bias corrected) 6.567 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.523

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 3.717    99% Chebyshev (MVUE) UCL 5.105

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.166

   95% Adjusted-CLT UCL 3.73  97.5% Chebyshev (MVUE) UCL 4.483

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.714    95% H-UCL 3.744

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Lilliefors Critical Value 0.108 Lilliefors Critical Value 0.108

Lilliefors Test Statistic 0.123 Lilliefors Test Statistic 0.0751

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.92

Coefficient of Variation 0.399

SD 1.372

Median 3.14 SD of log Data 0.388

Mean 3.435 Mean of log Data 1.159

Maximum 7.11 Maximum of Log Data 1.962

Raw Statistics Log-transformed Statistics

Minimum 1.44 Minimum of Log Data 0.365

Number of Valid Samples 67 Number of Unique Samples 63

Arsenic

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 7132

   95% Adjusted Gamma UCL 7154

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 11206

   95% Approximate Gamma UCL 7132

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8392

97.5% Chebyshev(Mean, Sd) UCL 9341

Kolmogorov-Smirnov 5% Critical Value 0.11    95% BCA Bootstrap UCL 7155

Kolmogorov-Smirnov Test Statistic 0.0679    95% Percentile Bootstrap UCL 7015

Anderson-Darling 5% Critical Value 0.761    95% Hall's Bootstrap UCL 7183

Anderson-Darling Test Statistic 0.289    95% Bootstrap-t UCL 7156

   95% Standard Bootstrap UCL 6990

Adjusted Chi Square Value 257.7    95% Jackknife UCL 7038

Adjusted Level of Significance 0.0464    95% CLT UCL 7026

nu star 297.4

Approximate Chi Square Value (.05) 258.5 Nonparametric Statistics

k star (bias corrected) 2.219 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2792

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 7053    99% Chebyshev (MVUE) UCL 12849

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9243

   95% Adjusted-CLT UCL 7126  97.5% Chebyshev (MVUE) UCL 10459

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7038    95% H-UCL 7774

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Lilliefors Critical Value 0.108 Lilliefors Critical Value 0.108

Lilliefors Test Statistic 0.127 Lilliefors Test Statistic 0.112

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.518

Coefficient of Variation 0.665

SD 4120

Median 5510 SD of log Data 0.74

Mean 6198 Mean of log Data 8.5

Maximum 22300 Maximum of Log Data 10.01

Raw Statistics Log-transformed Statistics

Minimum 693 Minimum of Log Data 6.541

General Statistics

Number of Valid Samples 67 Number of Unique Samples 65

Aluminum

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   T:\Projects\MDA-C Phase II\MDA C Phase II Investigation Report\Reporting data sets\EPC_calculations\MDA-C_

Full Precision   OFF

General UCL Statistics for Full Data Sets
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 2.782

   95% Gamma Approximate UCL 2.774

Nu star 424.6 Potential UCLs to Use

AppChi2 377.8    95% KM (t) UCL 1.965

Theta star 0.686

k star 3.598 99% KM (Chebyshev) UCL 3.667

SD 1.292 97.5% KM (Chebyshev) UCL 2.906

Median 2.37 95% KM (Chebyshev) UCL 2.518

Mean 2.468    95% KM (Percentile Bootstrap) UCL 1.975

Maximum 6.18    95% KM (BCA) UCL 2.036

Minimum 0.531    95% KM (bootstrap t) UCL 1.997

Assuming Gamma Distribution    95% KM (z) UCL 1.96

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.941

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.206

   95% KM (t) UCL 1.965

5% K-S Critical Value 0.168 SD 1.52

K-S Test Statistic 0.758 Mean 1.622

A-D Test Statistic 1.026 Nonparametric Statistics

5% A-D Critical Value 0.758 Kaplan-Meier (KM) Method

nu star 102.7

k star (bias corrected) 1.833 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 1.376

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 1.953

   95% Percentile Bootstrap UCL 1.902

   95% MLE (Tiku) UCL 2.751 SD in Original Scale 1.556

   95% MLE (t) UCL 1.916 Mean in Original Scale 1.565

SD 2.207 SD in Log Scale 0.798

Mean 1.436 Mean in Log Scale 0.0913

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 1.929    95%  H-Stat (DL/2) UCL 1.802

SD 1.545 SD 0.788

Mean 1.593 Mean 0.123

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.924 5% Lilliefors Critical Value 0.924

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.849 Lilliefors Test Statistic 0.923

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.05%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 49

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 10

Maximum Non-Detect 3.52 Maximum Non-Detect 1.258

Minimum Non-Detect 0.51 Minimum Non-Detect -0.673

SD of Detected 1.825 SD of Detected 0.756

Mean of Detected 2.523 Mean of Detected 0.659

Maximum Detected 6.18 Maximum Detected 1.821

Raw Statistics Log-transformed Statistics

Minimum Detected 0.531 Minimum Detected -0.633

Percent Non-Detects 52.54%

Number of Unique Samples 27 Number of Non-Detect Data 31

General Statistics

Number of Valid Samples 59 Number of Detected Data 28

Selenium

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   T:\Projects\MDA-C Phase II\MDA C Phase II Investigation Report\Reporting data sets\EPC_calculations\MDA-C_s

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects
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Potential UCL to Use Use 95% Approximate Gamma UCL 37.39

   95% Adjusted Gamma UCL 37.44

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 48.34

   95% Approximate Gamma UCL 37.39

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 40.95

97.5% Chebyshev(Mean, Sd) UCL 43.44

Kolmogorov-Smirnov 5% Critical Value 0.116    95% BCA Bootstrap UCL 37.81

Kolmogorov-Smirnov Test Statistic 0.0818    95% Percentile Bootstrap UCL 37.5

Anderson-Darling 5% Critical Value 0.75    95% Hall's Bootstrap UCL 38.34

Anderson-Darling Test Statistic 0.49    95% Bootstrap-t UCL 37.75

   95% Standard Bootstrap UCL 37.29

Adjusted Chi Square Value 1423    95% Jackknife UCL 37.39

Adjusted Level of Significance 0.0459    95% CLT UCL 37.36

nu star 1514

Approximate Chi Square Value (.05) 1425 Nonparametric Statistics

k star (bias corrected) 12.83 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.741

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 37.44    99% Chebyshev (MVUE) UCL 47.92

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 40.76

   95% Adjusted-CLT UCL 37.66  97.5% Chebyshev (MVUE) UCL 43.17

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 37.39    95% H-UCL 37.48

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Lilliefors Critical Value 0.115 Lilliefors Critical Value 0.115

Lilliefors Test Statistic 0.12 Lilliefors Test Statistic 0.0853

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.632

Coefficient of Variation 0.289

SD 10.16

Median 34.4 SD of log Data 0.275

Mean 35.18 Mean of log Data 3.523

Maximum 82.2 Maximum of Log Data 4.409

Raw Statistics Log-transformed Statistics

Minimum 16.8 Minimum of Log Data 2.821

Number of Valid Samples 59 Number of Unique Samples 54

Zinc

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 13.18

   95% Adjusted Gamma UCL 13.34

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 18.39

   95% Approximate Gamma UCL 13.31

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 14.87

97.5% Chebyshev(Mean, Sd) UCL 16.06

Kolmogorov-Smirnov 5% Critical Value 0.116    95% BCA Bootstrap UCL 13.21

Kolmogorov-Smirnov Test Statistic 0.062    95% Percentile Bootstrap UCL 13.18

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 13.15

Anderson-Darling Test Statistic 0.35    95% Bootstrap-t UCL 13.22

   95% Standard Bootstrap UCL 13.15

Adjusted Chi Square Value 601.7    95% Jackknife UCL 13.18

Adjusted Level of Significance 0.0459    95% CLT UCL 13.16

nu star 661.7

Approximate Chi Square Value (.05) 603.1 Nonparametric Statistics

k star (bias corrected) 5.608 Data appear Normal at 5% Significance Level

Theta Star 2.162

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 13.18    99% Chebyshev (MVUE) UCL 19.46

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 15.39

   95% Adjusted-CLT UCL 13.19  97.5% Chebyshev (MVUE) UCL 16.77

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 13.18    95% H-UCL 13.6

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Lilliefors Critical Value 0.115 Lilliefors Critical Value 0.115

Lilliefors Test Statistic 0.109 Lilliefors Test Statistic 0.0792

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.344

Coefficient of Variation 0.399

SD 4.834

Median 10.9 SD of log Data 0.44

Mean 12.13 Mean of log Data 2.408

Maximum 21.7 Maximum of Log Data 3.077

Raw Statistics Log-transformed Statistics

Minimum 3.76 Minimum of Log Data 1.324

Number of Valid Samples 59 Number of Unique Samples 52

Lead

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 5.535

   95% Adjusted Gamma UCL 5.659

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.969

   95% Approximate Gamma UCL 5.644

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.325

97.5% Chebyshev(Mean, Sd) UCL 6.88

Kolmogorov-Smirnov 5% Critical Value 0.116    95% BCA Bootstrap UCL 5.505

Kolmogorov-Smirnov Test Statistic 0.0896    95% Percentile Bootstrap UCL 5.548

Anderson-Darling 5% Critical Value 0.754    95% Hall's Bootstrap UCL 5.555

Anderson-Darling Test Statistic 0.691    95% Bootstrap-t UCL 5.547

   95% Standard Bootstrap UCL 5.528

Adjusted Chi Square Value 407.2    95% Jackknife UCL 5.535

Adjusted Level of Significance 0.0459    95% CLT UCL 5.527

nu star 456.9

Approximate Chi Square Value (.05) 408.3 Nonparametric Statistics

k star (bias corrected) 3.872 Data appear Normal at 5% Significance Level

Theta Star 1.303

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 5.536    99% Chebyshev (MVUE) UCL 9.133

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.905

   95% Adjusted-CLT UCL 5.53  97.5% Chebyshev (MVUE) UCL 7.656

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.535    95% H-UCL 5.957

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Lilliefors Critical Value 0.115 Lilliefors Critical Value 0.115

Lilliefors Test Statistic 0.075 Lilliefors Test Statistic 0.104

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.0554

Coefficient of Variation 0.448

SD 2.258

Median 4.74 SD of log Data 0.557

Mean 5.044 Mean of log Data 1.49

Maximum 9.74 Maximum of Log Data 2.276

Raw Statistics Log-transformed Statistics

Minimum 0.855 Minimum of Log Data -0.157

Number of Valid Samples 59 Number of Unique Samples 56

Copper

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 3.726

   95% Adjusted Gamma UCL 3.741

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.863

   95% Approximate Gamma UCL 3.726

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.358

97.5% Chebyshev(Mean, Sd) UCL 4.866

Kolmogorov-Smirnov 5% Critical Value 0.117    95% BCA Bootstrap UCL 3.667

Kolmogorov-Smirnov Test Statistic 0.0893    95% Percentile Bootstrap UCL 3.626

Anderson-Darling 5% Critical Value 0.762    95% Hall's Bootstrap UCL 3.696

Anderson-Darling Test Statistic 0.392    95% Bootstrap-t UCL 3.709

   95% Standard Bootstrap UCL 3.631

Adjusted Chi Square Value 203.3    95% Jackknife UCL 3.634

Adjusted Level of Significance 0.0459    95% CLT UCL 3.627

nu star 238.9

Approximate Chi Square Value (.05) 204.1 Nonparametric Statistics

k star (bias corrected) 2.024 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.573

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 3.64    99% Chebyshev (MVUE) UCL 7.27

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.077

   95% Adjusted-CLT UCL 3.664  97.5% Chebyshev (MVUE) UCL 5.817

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.634    95% H-UCL 4.22

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Lilliefors Critical Value 0.115 Lilliefors Critical Value 0.115

Lilliefors Test Statistic 0.132 Lilliefors Test Statistic 0.129

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.002

Coefficient of Variation 0.65

SD 2.069

Median 3 SD of log Data 0.796

Mean 3.183 Mean of log Data 0.904

Maximum 10.7 Maximum of Log Data 2.37

Raw Statistics Log-transformed Statistics

Minimum 0.22 Minimum of Log Data -1.514

Number of Valid Samples 59 Number of Unique Samples 55

Cobalt

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 7.848

   95% Adjusted Gamma UCL 7.921

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 11.6

   95% Approximate Gamma UCL 7.9

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 9.066

97.5% Chebyshev(Mean, Sd) UCL 9.921

Kolmogorov-Smirnov 5% Critical Value 0.116    95% BCA Bootstrap UCL 7.922

Kolmogorov-Smirnov Test Statistic 0.0579    95% Percentile Bootstrap UCL 7.859

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 7.896

Anderson-Darling Test Statistic 0.174    95% Bootstrap-t UCL 7.92

   95% Standard Bootstrap UCL 7.837

Adjusted Chi Square Value 440.2    95% Jackknife UCL 7.848

Adjusted Level of Significance 0.0459    95% CLT UCL 7.836

nu star 491.8

Approximate Chi Square Value (.05) 441.4 Nonparametric Statistics

k star (bias corrected) 4.168 Data appear Normal at 5% Significance Level

Theta Star 1.701

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 7.858    99% Chebyshev (MVUE) UCL 12.07

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9.3

   95% Adjusted-CLT UCL 7.904  97.5% Chebyshev (MVUE) UCL 10.23

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7.848    95% H-UCL 8.104

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Lilliefors Critical Value 0.115 Lilliefors Critical Value 0.115

Lilliefors Test Statistic 0.102 Lilliefors Test Statistic 0.0612

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.084

Coefficient of Variation 0.491

SD 3.483

Median 6.66 SD of log Data 0.506

Mean 7.09 Mean of log Data 1.84

Maximum 18.2 Maximum of Log Data 2.901

Raw Statistics Log-transformed Statistics

Minimum 1.29 Minimum of Log Data 0.255

Number of Valid Samples 59 Number of Unique Samples 59

Chromium

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 104.6

   95% Adjusted Gamma UCL 104.9

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 159.5

   95% Approximate Gamma UCL 104.6

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 120.9

97.5% Chebyshev(Mean, Sd) UCL 133.9

Kolmogorov-Smirnov 5% Critical Value 0.117    95% BCA Bootstrap UCL 102.5

Kolmogorov-Smirnov Test Statistic 0.0724    95% Percentile Bootstrap UCL 102.1

Anderson-Darling 5% Critical Value 0.76    95% Hall's Bootstrap UCL 103.1

Anderson-Darling Test Statistic 0.355    95% Bootstrap-t UCL 102.6

   95% Standard Bootstrap UCL 102

Adjusted Chi Square Value 253.8    95% Jackknife UCL 102.3

Adjusted Level of Significance 0.0459    95% CLT UCL 102.1

nu star 293.3

Approximate Chi Square Value (.05) 254.7 Nonparametric Statistics

k star (bias corrected) 2.486 Data appear Gamma Distributed at 5% Significance Level

Theta Star 36.52

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 102.4    99% Chebyshev (MVUE) UCL 190.3

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 136.6

   95% Adjusted-CLT UCL 102.9  97.5% Chebyshev (MVUE) UCL 154.7

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 102.3    95% H-UCL 114.8

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Lilliefors Critical Value 0.115 Lilliefors Critical Value 0.115

Lilliefors Test Statistic 0.128 Lilliefors Test Statistic 0.117

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.78

Coefficient of Variation 0.585

SD 53.06

Median 82.2 SD of log Data 0.709

Mean 90.78 Mean of log Data 4.305

Maximum 247 Maximum of Log Data 5.509

Raw Statistics Log-transformed Statistics

Minimum 9.77 Minimum of Log Data 2.279

Number of Valid Samples 59 Number of Unique Samples 57

Barium

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 3.779

   95% Adjusted Gamma UCL 3.798

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.195

   95% Approximate Gamma UCL 3.79

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.239

97.5% Chebyshev(Mean, Sd) UCL 4.561

Kolmogorov-Smirnov 5% Critical Value 0.116    95% BCA Bootstrap UCL 3.772

Kolmogorov-Smirnov Test Statistic 0.0817    95% Percentile Bootstrap UCL 3.766

Anderson-Darling 5% Critical Value 0.752    95% Hall's Bootstrap UCL 3.806

Anderson-Darling Test Statistic 0.435    95% Bootstrap-t UCL 3.791

   95% Standard Bootstrap UCL 3.768

Adjusted Chi Square Value 780.2    95% Jackknife UCL 3.779

Adjusted Level of Significance 0.0459    95% CLT UCL 3.774

nu star 848.4

Approximate Chi Square Value (.05) 781.8 Nonparametric Statistics

k star (bias corrected) 7.19 Data appear Normal at 5% Significance Level

Theta Star 0.486

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 3.782    99% Chebyshev (MVUE) UCL 5.222

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.251

   95% Adjusted-CLT UCL 3.793  97.5% Chebyshev (MVUE) UCL 4.578

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.779    95% H-UCL 3.816

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Lilliefors Critical Value 0.115 Lilliefors Critical Value 0.115

Lilliefors Test Statistic 0.105 Lilliefors Test Statistic 0.0788

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.796

Coefficient of Variation 0.376

SD 1.314

Median 3.25 SD of log Data 0.371

Mean 3.493 Mean of log Data 1.183

Maximum 6.87 Maximum of Log Data 1.927

Raw Statistics Log-transformed Statistics

Minimum 1.57 Minimum of Log Data 0.451

Number of Valid Samples 59 Number of Unique Samples 56

Arsenic

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 7207

   95% Adjusted Gamma UCL 7233

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 11451

   95% Approximate Gamma UCL 7207

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8525

97.5% Chebyshev(Mean, Sd) UCL 9512

Kolmogorov-Smirnov 5% Critical Value 0.117    95% BCA Bootstrap UCL 7237

Kolmogorov-Smirnov Test Statistic 0.0825    95% Percentile Bootstrap UCL 7130

Anderson-Darling 5% Critical Value 0.76    95% Hall's Bootstrap UCL 7362

Anderson-Darling Test Statistic 0.354    95% Bootstrap-t UCL 7277

   95% Standard Bootstrap UCL 7076

Adjusted Chi Square Value 246.8    95% Jackknife UCL 7119

Adjusted Level of Significance 0.0459    95% CLT UCL 7105

nu star 285.8

Approximate Chi Square Value (.05) 247.7 Nonparametric Statistics

k star (bias corrected) 2.422 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2578

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 7139    99% Chebyshev (MVUE) UCL 12877

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9263

   95% Adjusted-CLT UCL 7228  97.5% Chebyshev (MVUE) UCL 10482

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7119    95% H-UCL 7797

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Lilliefors Critical Value 0.115 Lilliefors Critical Value 0.115

Lilliefors Test Statistic 0.125 Lilliefors Test Statistic 0.125

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.684

Coefficient of Variation 0.644

SD 4019

Median 5510 SD of log Data 0.702

Mean 6245 Mean of log Data 8.53

Maximum 22300 Maximum of Log Data 10.01

Raw Statistics Log-transformed Statistics

Minimum 693 Minimum of Log Data 6.541

Number of Valid Samples 59 Number of Unique Samples 57

Aluminum

General Statistics

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   T:\Projects\MDA-C Phase II\MDA C Phase II Investigation Report\Reporting data sets\EPC_calculations\MDA-C_surface

Full Precision   OFF

General UCL Statistics for Full Data Sets
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 2.425

   95% Gamma Approximate UCL 2.409

Nu star 274.6 Potential UCLs to Use

AppChi2 237.2    95% KM (t) UCL 1.851

Theta star 0.53

k star 3.923 99% KM (Chebyshev) UCL 3.632

SD 1.047 97.5% KM (Chebyshev) UCL 2.833

Median 1.98 95% KM (Chebyshev) UCL 2.426

Mean 2.081    95% KM (Percentile Bootstrap) UCL 1.871

Maximum 4.85    95% KM (BCA) UCL 1.954

Minimum 0.531    95% KM (bootstrap t) UCL 1.932

Assuming Gamma Distribution    95% KM (z) UCL 1.841

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.82

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.216

   95% KM (t) UCL 1.851

5% K-S Critical Value 0.206 SD 1.21

K-S Test Statistic 0.749 Mean 1.486

A-D Test Statistic 0.592 Nonparametric Statistics

5% A-D Critical Value 0.749 Kaplan-Meier (KM) Method

nu star 79.23

k star (bias corrected) 2.201 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.975

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 1.83

   95% Percentile Bootstrap UCL 1.788

SD in Original Scale 1.246

Mean in Original Scale 1.437

MLE method failed to converge properly Mean in Log Scale 0.0784

SD in Log Scale 0.73

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 1.818    95%  H-Stat (DL/2) UCL 1.849

SD 1.243 SD 0.751

Mean 1.463 Mean 0.0932

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.858 Shapiro Wilk Test Statistic 0.941

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.71%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Maximum Non-Detect 3.52 Maximum Non-Detect 1.258

Minimum Non-Detect 0.51 Minimum Non-Detect -0.673

SD of Detected 1.401 SD of Detected 0.667

Mean of Detected 2.146 Mean of Detected 0.559

Maximum Detected 4.85 Maximum Detected 1.579

Raw Statistics Log-transformed Statistics

Minimum Detected 0.531 Minimum Detected -0.633

Percent Non-Detects 48.57%

Number of Unique Samples 17 Number of Non-Detect Data 17

General Statistics

Number of Valid Samples 35 Number of Detected Data 18

Selenium

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   T:\Projects\MDA-C Phase II\MDA C Phase II Investigation Report\Reporting data sets\EPC_calculations\MDA-C_s

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects
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Potential UCL to Use Use 95% Approximate Gamma UCL 39.63

   95% Adjusted Gamma UCL 39.8

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 55.74

   95% Approximate Gamma UCL 39.63

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 44.83

97.5% Chebyshev(Mean, Sd) UCL 48.51

Kolmogorov-Smirnov 5% Critical Value 0.149    95% BCA Bootstrap UCL 40.24

Kolmogorov-Smirnov Test Statistic 0.127    95% Percentile Bootstrap UCL 39.5

Anderson-Darling 5% Critical Value 0.748    95% Hall's Bootstrap UCL 41.94

Anderson-Darling Test Statistic 0.629    95% Bootstrap-t UCL 40.38

   95% Standard Bootstrap UCL 39.46

Adjusted Chi Square Value 680.7    95% Jackknife UCL 39.62

Adjusted Level of Significance 0.0425    95% CLT UCL 39.53

nu star 745.9

Approximate Chi Square Value (.05) 683.5 Nonparametric Statistics

k star (bias corrected) 10.66 Data appear Gamma Distributed at 5% Significance Level

Theta Star 3.408

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 39.72    99% Chebyshev (MVUE) UCL 54.72

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 44.36

   95% Adjusted-CLT UCL 40.15  97.5% Chebyshev (MVUE) UCL 47.86

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 39.62    95% H-UCL 39.8

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.934 Shapiro Wilk Critical Value 0.934

Shapiro Wilk Test Statistic 0.872 Shapiro Wilk Test Statistic 0.96

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.761

Coefficient of Variation 0.318

SD 11.55

Median 34.8 SD of log Data 0.297

Mean 36.32 Mean of log Data 3.549

Maximum 82.2 Maximum of Log Data 4.409

Raw Statistics Log-transformed Statistics

Minimum 17.8 Minimum of Log Data 2.879

Number of Valid Samples 35 Number of Unique Samples 35

Zinc

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 14.19

   95% Adjusted Gamma UCL 14.38

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 20.15

   95% Approximate Gamma UCL 14.31

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 16.11

97.5% Chebyshev(Mean, Sd) UCL 17.48

Kolmogorov-Smirnov 5% Critical Value 0.149    95% BCA Bootstrap UCL 14.27

Kolmogorov-Smirnov Test Statistic 0.092    95% Percentile Bootstrap UCL 14.17

Anderson-Darling 5% Critical Value 0.749    95% Hall's Bootstrap UCL 14.2

Anderson-Darling Test Statistic 0.255    95% Bootstrap-t UCL 14.2

   95% Standard Bootstrap UCL 14.13

Adjusted Chi Square Value 530.3    95% Jackknife UCL 14.19

Adjusted Level of Significance 0.0425    95% CLT UCL 14.15

nu star 588

Approximate Chi Square Value (.05) 532.8 Nonparametric Statistics

k star (bias corrected) 8.4 Data appear Normal at 5% Significance Level

Theta Star 1.544

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 14.19    99% Chebyshev (MVUE) UCL 20.72

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 16.38

   95% Adjusted-CLT UCL 14.2  97.5% Chebyshev (MVUE) UCL 17.84

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 14.19    95% H-UCL 14.5

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.934 Shapiro Wilk Critical Value 0.934

Shapiro Wilk Test Statistic 0.959 Shapiro Wilk Test Statistic 0.964

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.357

Coefficient of Variation 0.329

SD 4.272

Median 12.4 SD of log Data 0.345

Mean 12.97 Mean of log Data 2.507

Maximum 21.7 Maximum of Log Data 3.077

Raw Statistics Log-transformed Statistics

Minimum 5.77 Minimum of Log Data 1.753

Number of Valid Samples 35 Number of Unique Samples 32

Lead

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 6.2

   95% Adjusted Gamma UCL 6.325

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9.018

   95% Approximate Gamma UCL 6.291

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.11

97.5% Chebyshev(Mean, Sd) UCL 7.754

Kolmogorov-Smirnov 5% Critical Value 0.149    95% BCA Bootstrap UCL 6.173

Kolmogorov-Smirnov Test Statistic 0.123    95% Percentile Bootstrap UCL 6.16

Anderson-Darling 5% Critical Value 0.749    95% Hall's Bootstrap UCL 6.202

Anderson-Darling Test Statistic 0.508    95% Bootstrap-t UCL 6.222

   95% Standard Bootstrap UCL 6.174

Adjusted Chi Square Value 406.1    95% Jackknife UCL 6.2

Adjusted Level of Significance 0.0425    95% CLT UCL 6.184

nu star 456.9

Approximate Chi Square Value (.05) 408.3 Nonparametric Statistics

k star (bias corrected) 6.527 Data appear Normal at 5% Significance Level

Theta Star 0.861

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 6.2    99% Chebyshev (MVUE) UCL 9.593

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.382

   95% Adjusted-CLT UCL 6.186  97.5% Chebyshev (MVUE) UCL 8.128

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.2    95% H-UCL 6.441

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.934 Shapiro Wilk Critical Value 0.934

Shapiro Wilk Test Statistic 0.959 Shapiro Wilk Test Statistic 0.936

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.0275

Coefficient of Variation 0.359

SD 2.019

Median 5.35 SD of log Data 0.401

Mean 5.623 Mean of log Data 1.655

Maximum 9.74 Maximum of Log Data 2.276

Raw Statistics Log-transformed Statistics

Minimum 2.18 Minimum of Log Data 0.779

Number of Valid Samples 35 Number of Unique Samples 34

Copper

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 3.867

   95% Adjusted Gamma UCL 4.011

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.304

   95% Approximate Gamma UCL 3.979

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.654

97.5% Chebyshev(Mean, Sd) UCL 5.21

Kolmogorov-Smirnov 5% Critical Value 0.15    95% BCA Bootstrap UCL 3.878

Kolmogorov-Smirnov Test Statistic 0.0849    95% Percentile Bootstrap UCL 3.87

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 3.87

Anderson-Darling Test Statistic 0.259    95% Bootstrap-t UCL 3.887

   95% Standard Bootstrap UCL 3.845

Adjusted Chi Square Value 179.1    95% Jackknife UCL 3.867

Adjusted Level of Significance 0.0425    95% CLT UCL 3.853

nu star 213.3

Approximate Chi Square Value (.05) 180.5 Nonparametric Statistics

k star (bias corrected) 3.047 Data appear Normal at 5% Significance Level

Theta Star 1.105

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 3.869    99% Chebyshev (MVUE) UCL 7.232

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.104

   95% Adjusted-CLT UCL 3.872  97.5% Chebyshev (MVUE) UCL 5.822

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.867    95% H-UCL 4.28

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.934 Shapiro Wilk Critical Value 0.934

Shapiro Wilk Test Statistic 0.955 Shapiro Wilk Test Statistic 0.947

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.35

Coefficient of Variation 0.518

SD 1.746

Median 3.12 SD of log Data 0.612

Mean 3.368 Mean of log Data 1.056

Maximum 6.98 Maximum of Log Data 1.943

Raw Statistics Log-transformed Statistics

Minimum 0.647 Minimum of Log Data -0.435

Number of Valid Samples 35 Number of Unique Samples 34

Cobalt

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 8.352

   95% Adjusted Gamma UCL 8.405

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 13.16

   95% Approximate Gamma UCL 8.352

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 9.874

97.5% Chebyshev(Mean, Sd) UCL 10.98

Kolmogorov-Smirnov 5% Critical Value 0.149    95% BCA Bootstrap UCL 8.316

Kolmogorov-Smirnov Test Statistic 0.0886    95% Percentile Bootstrap UCL 8.261

Anderson-Darling 5% Critical Value 0.75    95% Hall's Bootstrap UCL 8.6

Anderson-Darling Test Statistic 0.328    95% Bootstrap-t UCL 8.455

   95% Standard Bootstrap UCL 8.265

Adjusted Chi Square Value 286.6    95% Jackknife UCL 8.305

Adjusted Level of Significance 0.0425    95% CLT UCL 8.278

nu star 329.5

Approximate Chi Square Value (.05) 288.5 Nonparametric Statistics

k star (bias corrected) 4.707 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.553

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 8.328    99% Chebyshev (MVUE) UCL 13.13

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9.859

   95% Adjusted-CLT UCL 8.423  97.5% Chebyshev (MVUE) UCL 10.96

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8.305    95% H-UCL 8.498

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.934 Shapiro Wilk Critical Value 0.934

Shapiro Wilk Test Statistic 0.891 Shapiro Wilk Test Statistic 0.974

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.364

Coefficient of Variation 0.476

SD 3.478

Median 6.8 SD of log Data 0.455

Mean 7.311 Mean of log Data 1.889

Maximum 18.2 Maximum of Log Data 2.901

Raw Statistics Log-transformed Statistics

Minimum 2.73 Minimum of Log Data 1.004

Number of Valid Samples 35 Number of Unique Samples 35

Chromium

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 107.2

   95% Adjusted Gamma UCL 107.9

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 167.4

   95% Approximate Gamma UCL 107.2

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 125.5

97.5% Chebyshev(Mean, Sd) UCL 139.6

Kolmogorov-Smirnov 5% Critical Value 0.149    95% BCA Bootstrap UCL 105.4

Kolmogorov-Smirnov Test Statistic 0.113    95% Percentile Bootstrap UCL 105.1

Anderson-Darling 5% Critical Value 0.751    95% Hall's Bootstrap UCL 105.7

Anderson-Darling Test Statistic 0.438    95% Bootstrap-t UCL 106.3

   95% Standard Bootstrap UCL 104.9

Adjusted Chi Square Value 244    95% Jackknife UCL 105.5

Adjusted Level of Significance 0.0425    95% CLT UCL 105.2

nu star 283.7

Approximate Chi Square Value (.05) 245.7 Nonparametric Statistics

k star (bias corrected) 4.053 Data appear Gamma Distributed at 5% Significance Level

Theta Star 22.91

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 105.7    99% Chebyshev (MVUE) UCL 178.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 130.8

   95% Adjusted-CLT UCL 106.1  97.5% Chebyshev (MVUE) UCL 146.9

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 105.5    95% H-UCL 111.5

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.934 Shapiro Wilk Critical Value 0.934

Shapiro Wilk Test Statistic 0.93 Shapiro Wilk Test Statistic 0.962

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.72

Coefficient of Variation 0.478

SD 44.34

Median 82.5 SD of log Data 0.512

Mean 92.84 Mean of log Data 4.413

Maximum 202 Maximum of Log Data 5.308

Raw Statistics Log-transformed Statistics

Minimum 19.2 Minimum of Log Data 2.955

Number of Valid Samples 35 Number of Unique Samples 34

Barium

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 4.141

   95% Adjusted Gamma UCL 4.163

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.122

   95% Approximate Gamma UCL 4.141

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.764

97.5% Chebyshev(Mean, Sd) UCL 5.222

Kolmogorov-Smirnov 5% Critical Value 0.149    95% BCA Bootstrap UCL 4.141

Kolmogorov-Smirnov Test Statistic 0.101    95% Percentile Bootstrap UCL 4.108

Anderson-Darling 5% Critical Value 0.749    95% Hall's Bootstrap UCL 4.139

Anderson-Darling Test Statistic 0.392    95% Bootstrap-t UCL 4.156

   95% Standard Bootstrap UCL 4.095

Adjusted Chi Square Value 414.4    95% Jackknife UCL 4.116

Adjusted Level of Significance 0.0425    95% CLT UCL 4.105

nu star 465.6

Approximate Chi Square Value (.05) 416.6 Nonparametric Statistics

k star (bias corrected) 6.651 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.557

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 4.121    99% Chebyshev (MVUE) UCL 6.145

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.774

   95% Adjusted-CLT UCL 4.14  97.5% Chebyshev (MVUE) UCL 5.236

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.116    95% H-UCL 4.186

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.934 Shapiro Wilk Critical Value 0.934

Shapiro Wilk Test Statistic 0.917 Shapiro Wilk Test Statistic 0.969

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.804

Coefficient of Variation 0.388

SD 1.437

Median 3.55 SD of log Data 0.381

Mean 3.705 Mean of log Data 1.239

Maximum 6.87 Maximum of Log Data 1.927

Raw Statistics Log-transformed Statistics

Minimum 1.57 Minimum of Log Data 0.451

Number of Valid Samples 35 Number of Unique Samples 34

Arsenic

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 7456

   95% Adjusted Gamma UCL 7510

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 12581

   95% Approximate Gamma UCL 7456

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 9105

97.5% Chebyshev(Mean, Sd) UCL 10277

Kolmogorov-Smirnov 5% Critical Value 0.149    95% BCA Bootstrap UCL 7770

Kolmogorov-Smirnov Test Statistic 0.0888    95% Percentile Bootstrap UCL 7418

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 8901

Anderson-Darling Test Statistic 0.329    95% Bootstrap-t UCL 7795

   95% Standard Bootstrap UCL 7411

Adjusted Chi Square Value 213    95% Jackknife UCL 7445

Adjusted Level of Significance 0.0425    95% CLT UCL 7417

nu star 250.2

Approximate Chi Square Value (.05) 214.6 Nonparametric Statistics

k star (bias corrected) 3.574 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1789

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 7488    99% Chebyshev (MVUE) UCL 12391

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9026

   95% Adjusted-CLT UCL 7686  97.5% Chebyshev (MVUE) UCL 10161

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7445    95% H-UCL 7669

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.934 Shapiro Wilk Critical Value 0.934

Shapiro Wilk Test Statistic 0.812 Shapiro Wilk Test Statistic 0.973

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 2.401

Coefficient of Variation 0.575

SD 3679

Median 5550 SD of log Data 0.529

Mean 6394 Mean of log Data 8.629

Maximum 22300 Maximum of Log Data 10.01

Raw Statistics Log-transformed Statistics

Minimum 1660 Minimum of Log Data 7.415

General Statistics

Number of Valid Samples 35 Number of Unique Samples 34

Aluminum

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   T:\Projects\MDA-C Phase II\MDA C Phase II Investigation Report\Reporting data sets\EPC_calculations\MDA-C_

Full Precision   OFF

General UCL Statistics for Full Data Sets

User Selected Options
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.082

   95% Gamma Approximate UCL 0.0814

Nu star 82.27 Potential UCLs to Use

AppChi2 62.36    95% KM (BCA) UCL 0.0753

Theta star 0.0885

k star 0.697 99% KM (Chebyshev) UCL 0.137

SD 0.0581 97.5% KM (Chebyshev) UCL 0.109

Median 0.0453 95% KM (Chebyshev) UCL 0.0945

Mean 0.0617    95% KM (Percentile Bootstrap) UCL 0.0745

Maximum 0.374    95% KM (BCA) UCL 0.0753

Minimum 0    95% KM (bootstrap t) UCL 0.0794

Assuming Gamma Distribution    95% KM (z) UCL 0.0739

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0741

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00759

   95% KM (t) UCL 0.0741

5% K-S Critical Value 0.127 SD 0.0576

K-S Test Statistic 0.762 Mean 0.0614

A-D Test Statistic 0.669 Nonparametric Statistics

5% A-D Critical Value 0.762 Kaplan-Meier (KM) Method

nu star 198.8

k star (bias corrected) 1.988 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0346

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0784

   95% Percentile Bootstrap UCL 0.0747

   95% MLE (Tiku) UCL 0.0578 SD in Original Scale 0.0582

   95% MLE (t) UCL 0.0531 Mean in Original Scale 0.0612

SD 0.0853 SD in Log Scale 0.765

Mean 0.0345 Mean in Log Scale -3.096

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.0734    95%  H-Stat (DL/2) UCL 0.072

SD 0.0587 SD 0.816

Mean 0.0606 Mean -3.133

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.947 5% Lilliefors Critical Value 0.947

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.722 Lilliefors Test Statistic 0.985

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 50.85%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 29

Maximum Non-Detect 0.0473 Maximum Non-Detect -3.052

Minimum Non-Detect 0.0111 Minimum Non-Detect -4.504

SD of Detected 0.0602 SD of Detected 0.703

Mean of Detected 0.0687 Mean of Detected -2.934

Maximum Detected 0.374 Maximum Detected -0.983

Raw Statistics Log-transformed Statistics

Minimum Detected 0.013 Minimum Detected -4.345

Number of Missing Values 9 Percent Non-Detects 15.25%

Number of Unique Samples 50 Number of Non-Detect Data 9

General Statistics

Number of Valid Samples 59 Number of Detected Data 50

Note: DL/2 is not a recommended method.

Tritium

   95% Adjusted Gamma UCL 3.648

   95% Gamma Approximate UCL 3.642    95% KM (Percentile Bootstrap) UCL 3.415

Nu star 6553 Potential UCLs to Use

AppChi2 6365    95% KM (t) UCL 3.299

Theta star 0.0346

k star 102.4 99% KM (Chebyshev) UCL 4.083

SD 0.346 97.5% KM (Chebyshev) UCL 3.731

Median 3.457 95% KM (Chebyshev) UCL 3.552

Mean 3.538    95% KM (Percentile Bootstrap) UCL 3.415

Maximum 4.798    95% KM (BCA) UCL 3.494

Minimum 2.75    95% KM (bootstrap t) UCL 3.317

Assuming Gamma Distribution    95% KM (z) UCL 3.294

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.288

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.095

   95% KM (t) UCL 3.299

5% K-S Critical Value 0.221 SD 0.513

K-S Test Statistic 0.734 Mean 3.138

A-D Test Statistic 0.224 Nonparametric Statistics

5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method

nu star 1374

k star (bias corrected) 45.81 Data appear Normal at 5% Significance Level

Theta Star 0.0774

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 3.216

   95% Percentile Bootstrap UCL 3.198

   95% MLE (Tiku) UCL 4.373 SD in Original Scale 0.615

   95% MLE (t) UCL 4.234 Mean in Original Scale 3.01

SD 0.377 SD in Log Scale 0.191

Mean 4.121 Mean in Log Scale 1.083

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 2.725    95%  H-Stat (DL/2) UCL 2.47

SD 1.188 SD 0.53

Mean 2.369 Mean 0.731

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.948 Shapiro Wilk Test Statistic 0.975

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 81.25%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 26

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Maximum Non-Detect 3.6 Maximum Non-Detect 1.281

Minimum Non-Detect 1.831 Minimum Non-Detect 0.605

SD of Detected 0.496 SD of Detected 0.136

Mean of Detected 3.547 Mean of Detected 1.257

Maximum Detected 4.798 Maximum Detected 1.568

Raw Statistics Log-transformed Statistics

Minimum Detected 2.75 Minimum Detected 1.012

Number of Missing Values 36 Percent Non-Detects 53.13%

Number of Unique Samples 14 Number of Non-Detect Data 17

General Statistics

Number of Valid Samples 32 Number of Detected Data 15

Note: DL/2 is not a recommended method.

Thorium-232

99% KM (Chebyshev) UCL 2.508

97.5% KM (Chebyshev) UCL 1.844

95% KM (Chebyshev) UCL 1.506

   95% KM (Percentile Bootstrap) UCL 1.052

   95% KM (BCA) UCL 1.076

   95% KM (bootstrap t) UCL 1.318

   95% KM (jackknife) UCL 1.022

   95% KM (z) UCL 1.019

   95% KM (t) UCL 1.023

SE of Mean 0.179

SD 1.611

Mean 0.725

 97.5% KM (Chebyshev) UCL 1.844 Kaplan-Meier (KM) Method

Potential UCLs to Use Nonparametric Statistics

Gamma Statistics Not Available Data appear Lognormal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (Tiku) UCL 0.549

   95% MLE (t) UCL 0.512

SD 2.174

Mean 0.112

Maximum Likelihood Estimate(MLE) Method Log ROS Method N/A

   95% DL/2 (t) UCL 1.022

SD 1.622

Mean 0.724

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method N/A

Data not Normal at 5% Significance Level

5% Lilliefors Critical Value 0.105

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.315 Not Available

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 36.59%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 52

Maximum Non-Detect 0.068

Mean of Detected 0.835

Mean of Detected 0.835

Mean of Detected 0.835

Maximum Detected 10.69

Raw Statistics Log-transformed Statistics

Minimum Detected 0.01 Log Statistics Not Avaliable

Percent Non-Detects 13.41%

Number of Unique Samples 66 Number of Non-Detect Data 11

General Statistics

Number of Valid Samples 82 Number of Detected Data 71

Note: DL/2 is not a recommended method.

Plutonium-239/240

99% KM (Chebyshev) UCL 0.0501

97.5% KM (Chebyshev) UCL 0.0383

95% KM (Chebyshev) UCL 0.0323

   95% KM (Percentile Bootstrap) UCL 0.0245

   95% KM (BCA) UCL 0.0262

   95% KM (bootstrap t) UCL 0.0266

   95% KM (jackknife) UCL 0.0231

   95% KM (z) UCL 0.0237

   95% KM (t) UCL 0.0238

SE of Mean 0.00317

SD 0.0283

Mean 0.0185

   95% KM (t) UCL 0.0238 Kaplan-Meier (KM) Method

Potential UCLs to Use Nonparametric Statistics

Gamma Statistics Not Available Data appear Gamma Distributed at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (Tiku) UCL -0.00247

   95% MLE (t) UCL -0.0291

SD 0.0738

Mean -0.0426

Maximum Likelihood Estimate(MLE) Method Log ROS Method N/A

   95% DL/2 (t) UCL 0.0223

SD 0.0293

Mean 0.0169

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method N/A

Data not Normal at 5% Significance Level

5% Lilliefors Critical Value 0.936

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.627 Not Available

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.15%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 69

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 13

Maximum Non-Detect 0.034

Mean of Detected 0.0347

Mean of Detected 0.0347

Mean of Detected 0.0347

Maximum Detected 0.219

Raw Statistics Log-transformed Statistics

Minimum Detected 0.005 Log Statistics Not Avaliable

Percent Non-Detects 54.88%

Number of Unique Samples 29 Number of Non-Detect Data 45

General Statistics

Number of Valid Samples 82 Number of Detected Data 37

Note: DL/2 is not a recommended method.

Plutonium-238

99% KM (Chebyshev) UCL 0.219

97.5% KM (Chebyshev) UCL 0.162

95% KM (Chebyshev) UCL 0.133

   95% KM (Percentile Bootstrap) UCL 0.0936

   95% KM (BCA) UCL 0.0988

   95% KM (bootstrap t) UCL 0.111

   95% KM (jackknife) UCL 0.0911

   95% KM (z) UCL 0.0914

   95% KM (t) UCL 0.0917

SE of Mean 0.0154

SD 0.138

Mean 0.066

 97.5% KM (Chebyshev) UCL 0.162 Kaplan-Meier (KM) Method

Potential UCLs to Use Nonparametric Statistics

Gamma Statistics Not Available Data appear Lognormal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (Tiku) UCL -0.0418

   95% MLE (t) UCL -0.0911

SD 0.308

Mean -0.148

Maximum Likelihood Estimate(MLE) Method Log ROS Method N/A

   95% DL/2 (t) UCL 0.0912

SD 0.139

Mean 0.0656

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method N/A

Data not Normal at 5% Significance Level

5% Lilliefors Critical Value 0.119

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.289 Not Available

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 71.95%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 59

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 23

Maximum Non-Detect 0.05

Mean of Detected 0.0954

Mean of Detected 0.0954

Mean of Detected 0.0954

Maximum Detected 1.017

Raw Statistics Log-transformed Statistics

Minimum Detected 0.005 Log Statistics Not Avaliable

Percent Non-Detects 32.93%

Number of Unique Samples 44 Number of Non-Detect Data 27

General Statistics

Number of Valid Samples 82 Number of Detected Data 55

Americium-241

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   T:\Projects\MDA-C Phase II\MDA C Phase II Investigation Report\Reporting data sets\EPC_calculations\MDA-C

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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Investigation-Derived Waste Storage and Disposal 
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H-1.0 INTRODUCTION 

This appendix contains the waste management records for the investigation-derived waste (IDW) 
generated during the Phase II investigation of Material Disposal Area C (MDA C), also known as Solid 
Waste Management Unit 50-009, at Technical Area 50 (TA-50) of Los Alamos National Laboratory (LANL 
or the Laboratory).  

All IDW generated during the MDA C Phase II field investigation was managed in accordance with 
standard operating procedure (SOP) EP-ERSS-SOP-5022, Characterization and Management of 
Environmental Restoration (ER) Project Waste. This procedure incorporates the requirements of all 
applicable U.S. Environmental Protection Agency (EPA) and New Mexico Environment Department 
(NMED) regulations, U.S. Department of Energy (DOE) orders, and Laboratory implementation 
requirements.  

Consistent with Laboratory procedures, a waste characterization strategy form (WCSF) was prepared to 
address characterization approaches, on-site management, and final disposition options for wastes. 
Information from previous investigation wastes and analytical data and/or acceptable knowledge (AK) 
were used to complete the WCSF. The WCSF is included in this appendix. Also included are the waste 
profile forms (WPFs) and manifests available at the time of submittal of this report. 

The selection of waste containers was based on appropriate U.S. Department of Transportation 
requirements, waste types, and estimated volumes of IDW to be generated. Immediately following 
containerization, each waste container was individually labeled with a unique identification number and 
with information regarding waste classification, contents, and date generated.  

Wastes were staged in clearly marked and appropriately constructed waste accumulation areas. Waste 
accumulation area postings, regulated storage duration, and inspection requirements were based on the 
type of IDW and its classification. Container and storage requirements were detailed in the WCSF and 
approved before waste was generated. 

Investigation activities were conducted in a manner that minimizes the generation of waste. Waste 
minimization was accomplished by implementing the most recent version of the “Los Alamos National 
Laboratory Hazardous Waste Minimization Report.” Waste minimization included evaluating drill cuttings 
relative to requirements for land application. Cuttings that met the requirements were land applied to drill 
site access roads and drill pads. 

H-2.0 WASTE STREAMS 

The IDW streams that were generated and managed during the Phase II investigation of MDA C are 
described below and summarized in Table H-2.0-1. 

 WCSF Waste #1: Municipal solid waste (MSW) consists of noncontact trash and debris and 
empty sample preservation containers. The MSW was determined to be nonhazardous, 
nonradioactive municipal solid waste. It was stored in plastic lined trash cans and disposed of at 
the Los Alamos County landfill.  

 WCSF Waste #2: This waste stream includes soil and tuff cuttings from boreholes. The cuttings 
were stored in plastic lined 20-yd3 rolloff containers as low-level waste (LLW) within radioactive 
waste staging areas at MDA C. Borehole cuttings were characterized by direct sampling of each 
rolloff bin. The borehole cuttings met the criteria of the NMED approved NOI Decision Tree, Land 
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Application of IDW Solids from Construction of Wells and Boreholes and the Radiological 
Decision Tree (SOP ENV-RCRA-QP-011.1); therefore, all 420 yd3 of drill cuttings was land 
applied to drill site access roads and drill pads. 

 WCSF Waste #3: IDW includes spent personal protective equipment (PPE), contaminated 
sampling supplies and decontamination waste. The IDW characteristics were determined using 
the data collected from characterization of the drill cuttings. This waste was stored in plastic-lined 
55-gal. drums and managed as LLW within radioactive waste staging areas at MDA C. Less than 
1 yd3 of IDW was generated. The IDW was determined to be LLW and will be disposed of at 
TA-54. 

 WCSF Waste #4: This waste consists of spent filters generated during dust-suppression activities 
while air-rotary drilling was performed. The spent filter characteristics were determined using the 
data collected from characterization of the drill cuttings. The spent filters are stored in a plastic-
lined 55-gal. drum within a radioactive waste storage area at MDA C. The spent filters were 
determined to be LLW and will be disposed of at TA-54. 

 WCSF Waste #5: This waste stream consists of petroleum-contaminated soil (PCS) and 
absorbent material generated from the accidental release of commercial products such as 
hydraulic fluid, gear oil, and diesel fuel. Less than 0.5 yd3 of PCS was generated from multiple 
releases. PCS was characterized by direct sampling of each release. The PCS was stored in 
appropriate staging areas at MDA C. The material was determined to be LLW and has been 
disposed of at TA-54.  
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Table H-2.0-1 

Summary of IDW Generation and Management 

Waste Stream Waste Type Volume 
Characterization 

Method 
On-Site 

Management Disposition 

MSW Nonhazardous/
Nonradioactive 

3 yd3 AK Plastic bags County of 
Los Alamos landfill 

Drill cuttings  n/a* 420 yd3 Direct sampling 20-yd3 rolloff 
containers  

Land application 

Spent PPE and 
disposable 
sampling supplies 

LLW <1 yd3 Analytical results from 
drill cuttings  

55-gal. drums  Pending disposal at 
TA-54, Area G 

Spent high-
efficiency 
particulate air filter 

LLW <0.5 yd3 Analytical results from 
drill cuttings 

55-gal. drums Pending disposal at 
TA-54, Area G 

PCS LLW <0.5 yd3 Direct sampling 55-gal. drums or 
5-gal. poly drums 

Disposed of at 
TA-54, Area G 

* n/a = Not applicable. 
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Waste-Management Documentation 
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Pit No. 6
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50-27446
MD50-07-75398  2.5 to 5.0 ft  FILL
Nitrate  0.96  (J-)
MD50-07-75399  20.0 to 22.5 ft  QBT3
Nitrate  0.69  (J-)
MD50-07-75403  35.0 to 37.5 ft  QBT3
Nitrate  0.68  (J-)
Perchlorate  0.0038  (J-)
MD50-07-75400  61.0 to 65.0 ft  QBT3
Nitrate  0.18  (J-)

50-27445
MD50-07-75374  2.5 to 5.0 ft  FILL
Nitrate  2.4  (J-)
MD50-07-75375  20.0 to 22.5 ft  QBT3
Nitrate  0.45  (J-)
Perchlorate  0.014  (J-)
Selenium  0.39  
MD50-07-75379  35.0 to 37.5 ft  QBT3
Nitrate  0.64  (J-)
Perchlorate  0.016  (J-)
Selenium  0.37  
MD50-07-75376  62.5 to 65.0 ft  QBT3
Nitrate  0.22  (J-)
Perchlorate  0.07  (J-)
MD50-07-75380  80.0 to 82.5 ft  QBT3
Nitrate  0.38  (J-)50-27444

MD50-07-75351  20.0 to 22.5 ft  QBT3
Nitrate  1  
Perchlorate  0.0011  (J-)
Selenium  0.42  
MD50-07-75355  35.0 to 37.5 ft  QBT3
Nitrate  0.62  
Perchlorate  0.00086  (J-)
Selenium  0.36  
MD50-07-75352  60.0 to 65.0 ft  QBT3
Nitrate  0.34  (J-)
Selenium  0.36  
MD50-07-75354  80.0 to 82.5 ft  QBT3
Nitrate  0.47  (J-)
MD50-07-75357  97.5 to 100.0 ft  QBT3
Nitrate  0.45  (J-)
MD50-07-75368  140.0 to 153.0 ft  QBT2
Nitrate  0.56  (J-)
Selenium  0.35  
MD50-07-76314  197.5 to 200.0 ft  QBT1V
Nitrate  0.24  
Perchlorate  0.00098  (J-)
Selenium  0.35  
MD50-07-76315  247.5 to 250.0 ft  QBT1V
Nitrate  0.9  
Perchlorate  0.0018  (J-)
Selenium  0.47  
MD50-07-76316  296.0 to 300.0 ft  QBT1G
Nitrate  0.26  
MD50-07-75356  332.5 to 335.0 ft  QCT
Iron  3810  
Nickel  2.2  (J-)
Nitrate  0.14  (J)
Vanadium  5.8  

50-27437
MD50-07-75314  20.5 to 22.5 ft  QBT3
Nitrate  3.9  
Perchlorate  0.00073  (J-)
MD50-07-75317  32.5 to 35.0 ft  QBT3
Nitrate  0.41  
MD50-07-75315  60.0 to 62.5 ft  QBT3
Nitrate  0.41  
MD50-07-75318  80.0 to 82.0 ft  QBT3
Nitrate  0.37  
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PLATE 1
INORGANIC CHEMICALS

DETECTED OR
DETECTED ABOVE BVs

IN FILL AND TUFF
AT BOREHOLES

BETWEEN PITS 2 AND 3

FEATURE DATA REFERENCES
Communication Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating
   and Mapping Section; 08 August 2002; as published 15 January 2009.
Dirt Road Arcs; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 06 January 2004; as published 15 January 2009.
Hypsographyl; Los Alamos National Laboratory, ENV Environmental Remediation and Surveillance
   Program; 1991.
Materials Disposal Areas; Los Alamos National Laboratory, ENV Environmental Remediation and
   Surveillance Program; ER2004-0221; 1:2,500 Scale Data; 23 April 2004.
Paved Parking; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 12 August 2002; as published 15 January 2009.
Paved Road Arcs; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 06 January 2004; as published 15 January 2009.
Point Feature Locations of the Environmental Restoration Project Database; Los Alamos National
   Laboratory,  Waste and Environmental Services Division, EP2009-0162; 13 March 2009.
Primary Electric Grid; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating
   and Mapping Section; 06 January 2004; as published 15 January 2009.
Primary Gas Distribution Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning,
   Locating and Mapping Section; 06 January 2004; as published 15 January 2009.
Primary Landscape Features; Los Alamos National Laboratory, KSL Site Support Services, Planning, 
   Locating and Mapping Section; 06 January 2004; as published 15 January 2009.
Road Centerlines; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 15 December 2005; as published 15 January 2009.
Security and Industrial Fences and Gates; Los Alamos National Laboratory, KSL Site Support Services,
  Planning, Locating and Mapping Section; 06 January 2004; as published 15 January 2009.
Sewer Line System; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating
  and Mapping Section; 06 January 2004; as published 15 January 2009.
Storm Drain Line Distribution System; Los Alamos National Laboratory, KSL Site Support Services,
   Planning, Locating and Mapping Section; 06 January 2004; as published 15 January 2009.
Structures; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 06 January 2004; as published 15 January 2009.
Technical Area Boundaries; Los Alamos National Laboratory, Site Planning & Project Initiation Group,
   Infrastructure Planning Office; September 2007; as published 04 December 2008.
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.
Water Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
  Mapping Section; 06 January 2004; as published 15 January 2009.

Note: Concentration values are mg/kg
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MD50-07-75362  140.0 to 140.0 ft  NA
Carbon Tetrachloride  9100  
Chloroform  5600  
Dichlorodifluoromethane  1700  
Dichloroethane[1,2-]  330  
Dichloroethene[cis-1,2-]  590  
Methylene Chloride  1100  
Tetrachloroethene  2300  
Trichloroethene  57000  
MD50-07-75361  197.0 to 197.0 ft  NA
Carbon Tetrachloride  2600  
Chloroform  2700  
Dichlorodifluoromethane  1100  
Dichloroethene[cis-1,2-]  670  
Methylene Chloride  3100  
Tetrachloroethene  1900  
Trichloroethene  75000  
MD50-07-76314  197.5 to 200.0 ft  QBT1V
Methylene Chloride  0.0032  (J)
MD50-07-75360  247.0 to 247.0 ft  NA
Carbon Tetrachloride  1500  
Chloroform  1700  
Dichlorodifluoromethane  750  
Dichloroethene[cis-1,2-]  510  
Methylene Chloride  2400  
Tetrachloroethene  1400  
Trichloroethene  53000  
MD50-07-76315  247.5 to 250.0 ft  QBT1V
Methylene Chloride  0.0055  
MD50-07-75359  296.0 to 296.0 ft  NA
Carbon Tetrachloride  820  
Chloroform  1200  
Dichlorodifluoromethane  710  
Dichloroethene[cis-1,2-]  350  
Methylene Chloride  2100  
Trichloroethene  29000  
MD50-07-76316  296.0 to 300.0 ft  QBT1G
Methylene Chloride  0.006  
MD50-07-75356  332.5 to 335.0 ft  QCT
Methylene Chloride  0.0035  (J)
Trichloroethene  0.0009  (J)
MD50-07-75358  335.0 to 335.0 ft  NA
Carbon Tetrachloride  850  
Chloroform  810  
Dichlorodifluoromethane  660  
Dichloroethene[cis-1,2-]  240  
Methylene Chloride  1500  
Tetrachloroethene  1300  
Trichloroethene  51000  

50-27446
MD50-07-75398  2.5 to 5.0 ft  FILL
Methylene Chloride  0.0075  
MD50-07-75410  10.0 to 10.0 ft  NA
Carbon Tetrachloride  7900  
Chloroform  2200  
Dichlorodifluoromethane  960  
Dichloroethene[cis-1,2-]  180  
Tetrachloroethene  540  
Trichloroethene  13000  
MD50-07-75399  20.0 to 22.5 ft  QBT3
Methylene Chloride  0.0082  
MD50-07-75409  20.0 to 20.0 ft  NA
Carbon Tetrachloride  370  
Chloroform  240  
Dichlorodifluoromethane  44  
Dichloroethene[cis-1,2-]  21  
Tetrachloroethene  45  
Trichloroethane[1,1,2-]  32  
Trichloroethene  1200  
MD50-07-75408  32.0 to 32.0 ft  NA
Carbon Tetrachloride  13000  
Chloroform  3800  
Dichlorodifluoromethane  1700  
Dichloroethene[cis-1,2-]  310  
Tetrachloroethene  950  
Trichloroethene  24000  
MD50-07-75403  35.0 to 37.5 ft  QBT3
Methylene Chloride  0.008  
MD50-07-75400  61.0 to 65.0 ft  QBT3
Methylene Chloride  0.0045  (J)
MD50-07-75407  61.0 to 61.0 ft  NA
Carbon Tetrachloride  4000  
Chloroform  1300  
Dichlorodifluoromethane  630  
Dichloroethene[cis-1,2-]  130  
Tetrachloroethene  360  
Trichloroethane[1,1,2-]  77  
Trichloroethene  9500  
MD50-07-75404  80.0 to 82.5 ft  QBT3
Methylene Chloride  0.0028  (J)
MD50-07-75406  80.0 to 80.0 ft  NA
Carbon Tetrachloride  11000  
Chloroform  4100  
Dichlorodifluoromethane  1900  
Dichloroethene[cis-1,2-]  400  
Tetrachloroethene  990  
Trichloroethane[1,1,2-]  210  
Trichloroethene  27000  

50-27445
MD50-07-75374  2.5 to 5.0 ft  FILL
Carbon Tetrachloride  0.0032  (J)
Chloroform  0.0028  (J)
Toluene  0.0046  (J)
Trichloroethene  0.0022  (J)
MD50-07-75386  10.0 to 10.0 ft  NA
Carbon Tetrachloride  54000  (J)
Chloroform  8100  
Dichlorodifluoromethane  590  
Dichloroethene[cis-1,2-]  75  
Tetrachloroethene  1100  
Trichloroethane[1,1,2-]  59  
Trichloroethene  8400  
MD50-07-75375  20.0 to 22.5 ft  QBT3
Acetone  0.0094  (J)
Bis(2-ethylhexyl)phthalate  0.036  (J)
Toluene  0.00059  (J)
MD50-07-75385  20.0 to 20.0 ft  NA
Carbon Tetrachloride  18000  (J)
Chloroform  3200  
Dichlorodifluoromethane  210  
Dichloroethene[cis-1,2-]  30  
Tetrachloroethene  400  
Toluene  28  
Trichloroethane[1,1,2-]  26  
Trichloroethene  3100  
MD50-07-75384  35.0 to 35.0 ft  NA
Carbon Tetrachloride  12000  (J)
Chloroform  3000  
Dichlorodifluoromethane  260  
Dichloroethane[1,2-]  30  
Dichloroethene[cis-1,2-]  56  
Tetrachloroethene  330  
Toluene  58  
Trichloroethane[1,1,2-]  46  
Trichloroethene  3900  
Xylene (Total)  88  
Xylene[1,2-]  23  
Xylene[1,3-]+Xylene[1,4-]  65  
MD50-07-75383  62.0 to 62.0 ft  NA
Acetone  30  
Carbon Tetrachloride  4500  (J)
Chloroform  1300  
Dichlorodifluoromethane  37  
Dichloroethane[1,2-]  22  
Dichloroethene[cis-1,2-]  31  
Dichloropropane[1,2-]  11  
Ethylbenzene  20  
Ethyltoluene[4-]  30  
Tetrachloroethene  130  
Toluene  82  
Trichloroethane[1,1,2-]  33  
Trichloroethene  1700  
Trimethylbenzene[1,2,4-]  28  
Trimethylbenzene[1,3,5-]  10  
Xylene (Total)  130  
Xylene[1,2-]  35  
Xylene[1,3-]+Xylene[1,4-]  90  
MD50-07-75376  62.5 to 65.0 ft  QBT3
Methylene Chloride  0.0068  
MD50-07-75380  80.0 to 82.5 ft  QBT3
Methylene Chloride  0.0045  (J)
MD50-07-75382  80.0 to 80.0 ft  NA
Acetone  34  
Carbon Tetrachloride  2400  
Chloroform  1200  
Dichlorodifluoromethane  56  
Dichloroethane[1,2-]  22  
Dichloroethene[cis-1,2-]  24  
Dichloropropane[1,2-]  8.7  
Ethylbenzene  31  
Ethyltoluene[4-]  28  
Tetrachloroethene  100  
Toluene  120  
Trichloroethane[1,1,2-]  34  
Trichloroethene  1200  
Trimethylbenzene[1,2,4-]  30  
Trimethylbenzene[1,3,5-]  11  
Xylene[1,2-]  40  
Xylene[1,3-]+Xylene[1,4-]  110  

50-27444
MD50-07-75351  20.0 to 22.5 ft  QBT3
Methylene Chloride  0.011  
MD50-07-75367  20.0 to 20.0 ft  NA
Carbon Tetrachloride  22  
Chloroform  57  
Dichlorodifluoromethane  7.2  
Dichloroethane[1,2-]  3.2  
Dichloroethene[cis-1,2-]  5.4  
Methylene Chloride  21  
Tetrachloroethene  27  
Toluene  27  
Trichloroethane[1,1,2-]  5.9  
Trichloroethene  570  
MD50-07-75355  35.0 to 37.5 ft  QBT3
Acetone  0.009  (J)
Methylene Chloride  0.0088  
MD50-07-75366  35.0 to 35.0 ft  NA
Carbon Tetrachloride  260  
Chloroform  350  
Dichlorodifluoromethane  55  
Dichloroethane[1,2-]  18  
Dichloroethene[cis-1,2-]  31  
Methylene Chloride  100  
Tetrachloroethene  140  
Toluene  45  
Trichloroethene  3000  
MD50-07-75365  60.0 to 60.0 ft  NA
Carbon Tetrachloride  370  
Chloroform  590  
Dichloroethane[1,2-]  39  
Dichloroethene[cis-1,2-]  57  
Methylene Chloride  150  
Tetrachloroethene  180  
Toluene  49  
Trichloroethane[1,1,2-]  44  
Trichloroethene  4400  
MD50-07-75354  80.0 to 82.5 ft  QBT3
Methylene Chloride  0.0028  (J)
MD50-07-75364  80.0 to 80.0 ft  NA
Carbon Tetrachloride  180  
Chloroform  490  
Dichlorodifluoromethane  59  
Dichloroethane[1,2-]  35  
Dichloroethene[cis-1,2-]  43  
Methylene Chloride  120  
Tetrachloroethene  120  
Toluene  31  
Trichloroethane[1,1,2-]  38  
Trichloroethene  3000  
MD50-07-75363  97.0 to 97.0 ft  NA
Carbon Tetrachloride  5400  
Chloroform  4800  
Dichlorodifluoromethane  1100  
Dichloroethane[1,2-]  240  
Dichloroethene[cis-1,2-]  410  
Methylene Chloride  500  
Tetrachloroethene  2000  
Trichloroethene  41000  

50-27437
MD50-07-75313  4.0 to 5.0 ft  FILL
Acetone  0.018  (J)
Isopropyltoluene[4-]  0.0062  (J)
Tetrachloroethene  0.0013  (J)
Trichloroethene  0.00093  (J)
MD50-07-75329  10.0 to 10.0 ft  NA
Benzene  11  
Carbon Tetrachloride  310  
Chloroform  1200  
Dichlorodifluoromethane  130  
Dichloroethane[1,2-]  29  
Dichloroethene[cis-1,2-]  47  
Dichloropropane[1,2-]  28  
Methylene Chloride  12  
Tetrachloroethene  1900  
Toluene  37  
Trichloro-1,2,2-trifluoroethane[1,1,2-]  30  
Trichloroethane[1,1,2-]  39  
Trichloroethene  5200  
Xylene[1,3-]+Xylene[1,4-]  20  
MD50-07-75328  20.0 to 20.0 ft  NA
Acetone  18  
Benzene  40  
Butadiene[1,3-]  9  
Butanone[2-]  3.2  
Carbon Tetrachloride  84  
Chloroform  340  
Dichlorodifluoromethane  37  
Dichloroethane[1,2-]  8.9  
Dichloroethene[cis-1,2-]  14  
Dichloropropane[1,2-]  8.6  
Ethylbenzene  9.9  
Ethyltoluene[4-]  9.6  
Hexane  6.6  
Methylene Chloride  3.7  
n-Heptane  4.3  
Propylene  36  
Tetrachloroethene  490  
Toluene  71  
Trichloro-1,2,2-trifluoroethane[1,1,2-]  8.8  
Trichloroethane[1,1,2-]  12  
Trichloroethene  1500  
Trimethylbenzene[1,2,4-]  13  
Xylene[1,2-]  13  
Xylene[1,3-]+Xylene[1,4-]  38  
MD50-07-75327  32.0 to 32.0 ft  NA
Acetone  33  
Benzene  12  
Carbon Tetrachloride  100  
Chloroform  590  
Dichlorodifluoromethane  52  
Dichloroethane[1,2-]  22  
Dichloroethene[cis-1,2-]  28  
Dichloropropane[1,2-]  17  
Ethylbenzene  17  
Ethyltoluene[4-]  15  
Hexane  9.5  
Methylene Chloride  7.7  
n-Heptane  10  
Tetrachloroethene  540  
Toluene  160  
Trichloroethane[1,1,2-]  32  
Trichloroethene  2200  
Trimethylbenzene[1,2,4-]  16  
Xylene[1,2-]  23  
Xylene[1,3-]+Xylene[1,4-]  61  
MD50-07-75317  32.5 to 35.0 ft  QBT3
Acetone  0.0046  (J)
MD50-07-75326  60.0 to 60.0 ft  NA
Carbon Tetrachloride  390  
Chloroform  1800  
Dichlorodifluoromethane  200  
Dichloroethane[1,2-]  71  
Dichloroethene[cis-1,2-]  120  
Dichloropropane[1,2-]  53  
Methylene Chloride  25  
Tetrachloroethene  1200  
Toluene  170  
Trichloroethane[1,1,2-]  90  
Trichloroethene  8500  
MD50-07-75325  80.0 to 80.0 ft  NA
Acetone  310  
Carbon Tetrachloride  330  
Chloroform  1500  
Dichlorodifluoromethane  170  
Dichloroethane[1,2-]  66  
Dichloroethene[cis-1,2-]  96  
Dichloropropane[1,2-]  49  
Ethanol  47  
Methylene Chloride  23  
Propylene  30  
Tetrachloroethene  860  
Toluene  130  
Trichloro-1,2,2-trifluoroethane[1,1,2-]  33  
Trichloroethane[1,1,2-]  72  
Trichloroethene  7000  
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the Corrective Actions Projects (CAP) of the Los Alamos
National Laboratory (LANL) Environmental Programs (EP)
Directorate.  All other uses for this map should be confirmed
with LANL EP-CAP staff.

PLATE 2
ORGANIC CHEMICALS

DETECTED IN FILL,
TUFF, AND PORE-GAS

AT BOREHOLES
BETWEEN PITS 2 AND 3

FEATURE DATA REFERENCES
Communication Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating
   and Mapping Section; 08 August 2002; as published 15 January 2009.
Dirt Road Arcs; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 06 January 2004; as published 15 January 2009.
Hypsographyl; Los Alamos National Laboratory, ENV Environmental Remediation and Surveillance
   Program; 1991.
Materials Disposal Areas; Los Alamos National Laboratory, ENV Environmental Remediation and
   Surveillance Program; ER2004-0221; 1:2,500 Scale Data; 23 April 2004.
Paved Parking; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 12 August 2002; as published 15 January 2009.
Paved Road Arcs; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 06 January 2004; as published 15 January 2009.
Point Feature Locations of the Environmental Restoration Project Database; Los Alamos National
   Laboratory,  Waste and Environmental Services Division, EP2009-0162; 13 March 2009.
Primary Electric Grid; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating
   and Mapping Section; 06 January 2004; as published 15 January 2009.
Primary Gas Distribution Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning,
   Locating and Mapping Section; 06 January 2004; as published 15 January 2009.
Primary Landscape Features; Los Alamos National Laboratory, KSL Site Support Services, Planning, 
   Locating and Mapping Section; 06 January 2004; as published 15 January 2009.
Road Centerlines; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 15 December 2005; as published 15 January 2009.
Security and Industrial Fences and Gates; Los Alamos National Laboratory, KSL Site Support Services,
  Planning, Locating and Mapping Section; 06 January 2004; as published 15 January 2009.
Sewer Line System; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating
  and Mapping Section; 06 January 2004; as published 15 January 2009.
Storm Drain Line Distribution System; Los Alamos National Laboratory, KSL Site Support Services,
   Planning, Locating and Mapping Section; 06 January 2004; as published 15 January 2009.
Structures; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 06 January 2004; as published 15 January 2009.
Technical Area Boundaries; Los Alamos National Laboratory, Site Planning & Project Initiation Group,
   Infrastructure Planning Office; September 2007; as published 04 December 2008.
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.
Water Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
  Mapping Section; 06 January 2004; as published 15 January 2009.

Notes:
Data qualifier NA represents pore-gas
Concentration values for fill and tuff are mg/kg
Concentration values for pore-gas are µg/m³
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This map was created for work processes associated with
the Corrective Actions Projects (CAP) of the Los Alamos
National Laboratory (LANL) Environmental Programs (EP)
Directorate.  All other uses for this map should be confirmed
with LANL EP-CAP staff.

PLATE 3
RADIONUCLIDES

DETECTED OR
DETECTED ABOVE BVs/FVs

IN FILL AND TUFF, 
AND DETECTED IN 

PORE-GAS AT BOREHOLES
BETWEEN PITS 2 AND 3

FEATURE DATA REFERENCES
Communication Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating
   and Mapping Section; 08 August 2002; as published 15 January 2009.
Dirt Road Arcs; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 06 January 2004; as published 15 January 2009.
Hypsographyl; Los Alamos National Laboratory, ENV Environmental Remediation and Surveillance
   Program; 1991.
Materials Disposal Areas; Los Alamos National Laboratory, ENV Environmental Remediation and
   Surveillance Program; ER2004-0221; 1:2,500 Scale Data; 23 April 2004.
Paved Parking; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 12 August 2002; as published 15 January 2009.
Paved Road Arcs; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 06 January 2004; as published 15 January 2009.
Point Feature Locations of the Environmental Restoration Project Database; Los Alamos National
   Laboratory,  Waste and Environmental Services Division, EP2009-0162; 13 March 2009.
Primary Electric Grid; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating
   and Mapping Section; 06 January 2004; as published 15 January 2009.
Primary Gas Distribution Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning,
   Locating and Mapping Section; 06 January 2004; as published 15 January 2009.
Primary Landscape Features; Los Alamos National Laboratory, KSL Site Support Services, Planning, 
   Locating and Mapping Section; 06 January 2004; as published 15 January 2009.
Road Centerlines; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 15 December 2005; as published 15 January 2009.
Security and Industrial Fences and Gates; Los Alamos National Laboratory, KSL Site Support Services,
  Planning, Locating and Mapping Section; 06 January 2004; as published 15 January 2009.
Sewer Line System; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating
  and Mapping Section; 06 January 2004; as published 15 January 2009.
Storm Drain Line Distribution System; Los Alamos National Laboratory, KSL Site Support Services,
   Planning, Locating and Mapping Section; 06 January 2004; as published 15 January 2009.
Structures; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 06 January 2004; as published 15 January 2009.
Technical Area Boundaries; Los Alamos National Laboratory, Site Planning & Project Initiation Group,
   Infrastructure Planning Office; September 2007; as published 04 December 2008.
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.
Water Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
  Mapping Section; 06 January 2004; as published 15 January 2009.

Notes:
Data qualifier NA represents pore-gas
Concentration values for fill and tuff are pCi/g
Concentration values for tritium in pore-gas are pCi/L
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PLATE 4
INORGANIC CHEMICALS

DETECTED OR
DETECTED ABOVE BVs

IN SURFACE AND
NEAR-SURFACE SAMPLES

AT MDA C

FEATURE DATA REFERENCES
Communication Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating
   and Mapping Section; 08 August 2002; as published 15 January 2009.
Dirt Road Arcs; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 06 January 2004; as published 15 January 2009.
Hypsographyl; Los Alamos National Laboratory, ENV Environmental Remediation and Surveillance
   Program; 1991.
Materials Disposal Areas; Los Alamos National Laboratory, ENV Environmental Remediation and
   Surveillance Program; ER2004-0221; 1:2,500 Scale Data; 23 April 2004.
Paved Parking; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 12 August 2002; as published 15 January 2009.
Paved Road Arcs; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 06 January 2004; as published 15 January 2009.
Point Feature Locations of the Environmental Restoration Project Database; Los Alamos National
   Laboratory,  Waste and Environmental Services Division, EP2009-0162; 13 March 2009.
Primary Electric Grid; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating
   and Mapping Section; 06 January 2004; as published 15 January 2009.
Primary Gas Distribution Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning,
   Locating and Mapping Section; 06 January 2004; as published 15 January 2009.
Primary Landscape Features; Los Alamos National Laboratory, KSL Site Support Services, Planning, 
   Locating and Mapping Section; 06 January 2004; as published 15 January 2009.
Road Centerlines; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 15 December 2005; as published 15 January 2009.
Security and Industrial Fences and Gates; Los Alamos National Laboratory, KSL Site Support Services,
  Planning, Locating and Mapping Section; 06 January 2004; as published 15 January 2009.
Sewer Line System; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating
  and Mapping Section; 06 January 2004; as published 15 January 2009.
Storm Drain Line Distribution System; Los Alamos National Laboratory, KSL Site Support Services,
   Planning, Locating and Mapping Section; 06 January 2004; as published 15 January 2009.
Structures; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
   Mapping Section; 06 January 2004; as published 15 January 2009.
Technical Area Boundaries; Los Alamos National Laboratory, Site Planning & Project Initiation Group,
   Infrastructure Planning Office; September 2007; as published 04 December 2008.
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.
Water Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
  Mapping Section; 06 January 2004; as published 15 January 2009.

Note: Concentration values are mg/kg
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50-24822
MD50-08-7940 300.0 to 302.0 ft QBT1G
Arsenic 0.818 (J)
Nitrate 1.1 (J-)
MD50-08-7941 350.0 to 352.5 ft QBT1G
Arsenic 1.11 (J)
Chromium 3.43
Nitrate 1.15 (J-)
MD50-08-7942 400.0 to 402.0 ft QBO
Arsenic 1.43 (J)
Chromium 6.36 (J)
Iron 4280
MD50-08-7943 450.0 to 452.5 ft QBO
Arsenic 1.72
Chromium 7.01
Iron 4330
Nickel 2.05 (J)

50-24821

50-24820
MD50-08-7829 300.0-303.0 ft QBT1G
Lead 22.1
Selenium 0.707 (J)
MD50-08-7830 350.0-351.5 ft QCT
Aluminum 5270 (J+)
Barium 57.2
Chromium 5.24 (J)
Copper 6.13
Iron 7260
Manganese 256
Nickel 5.15
Selenium 2.72
Vanadium 9.58
MD50-08-7831 400.0-401.5 ft QBO
Chromium 2.93 (J)
Iron 6430
Selenium 2.01
Vanadium 6.99
MD50-08-7832 450.0-452.0 ft QBO
Iron 4560
MD50-08-7833 500.0-502.5 ft QBO
Chromium 9.48
Iron 3840
Nickel 2.72 (J)
Selenium 1.28 (J)
MD50-08-7834 550.0-552.5 ft QBO
Barium 34.2
Chromium 6.12 (J)
Copper 4.7
Iron 5320
Nickel 4.53 (J+)
Selenium 1.08 (J)
Vanadium 7.44
MD50-08-7828 600.0-602.5 ft QBO
Chromium 3.71

50-24817
MD50-08-7739 300.0-302.5 ft QBT1G
Arsenic 0.786 (J)
Nitrate 1.18
MD50-08-7743 350.0-352.0 ft QCT
Aluminum 6340 (J+)
Arsenic 3.04
Barium 93.8
Chromium 7.4
Copper 7.95
Iron 7910
Manganese 269 (J+)
Nickel 6.85
Nitrate 1.4
Vanadium 11.7
MD50-08-7742 400.0-402.0 ft QBO
Chromium 3.81
Iron 4240
MD50-08-7741 450.0-452.5 ft QBO
Arsenic 0.596 (J)
Chromium 5.4
Iron 4680
Selenium 0.683 (J)

50-24813
MD50-08-7706 198.5 to 200.0 ft QBT1V
Arsenic 2.71
Nitrate 1.11
Perchlorate 0.00123 (J+)
MD50-08-7707 248.5 to 250.0 ft QBT1V
Arsenic 2.07
Barium 55.5 (J)
Nitrate 1.69 (J-)
Perchlorate 0.000576 (J+)
Selenium 0.895 (J)
MD50-08-7708 298.0 to 300.0 ft QBT1G
Nitrate 1.04 (J-)
MD50-08-7709 350.0 to 352.0 ft QCT
Barium 27.8
Chromium 4.94
Nickel 2.73
Nitrate 0.667 (J)
MD50-08-7710 400.0 to 402.0 ft QBO
Chromium 4
MD50-08-7711 450.0 to 452.0 ft QBO
Chromium 5.04
Iron 4530
MD50-08-7712 500.0 to 502.0 ft QBO
Chromium 4.01
MD50-08-7713 550.0 to 552.0 ft QBO
Chromium 5.5
Iron 4870
Nickel 2.84
Vanadium 5.95
MD50-08-7714 600.0 to 602.0 ft QBO
Chromium 3.29
Perchlorate 0.000683 (J)

50-24784
MD50-08-7676 350.0 to 352.0 ft QCT
Arsenic 0.57 (J)
Barium 27.9
Chromium 4.2 (J)
Nickel 4.5
MD50-08-7677 400.0 to 402.0 ft QBO
Barium 29.9
Chromium 4.2 (J)
Nickel 2.2
Vanadium 4.8
MD50-08-7678 450.0 to 452.0 ft QBO
Barium 33.6
Chromium 10.2
Nickel 5.3
Nitrate 0.12 (J) 50-24783

MD50-06-64838 17.5 to 20.0 ft QBT3
Nitrate 1.96
Perchlorate 0.000591 (J)
MD50-06-64839 35.4 to 37.5 ft QBT3
Nitrate 1.2
MD50-06-64821 98.6 to 100.0 ft QBT3
Lead 14.2
MD50-08-7647 248.5 to 250.0 ft QBT1V
Barium 33
Nitrate 0.975 (J)
Perchlorate 0.00073 (J)
Selenium 3.55

50-24771
MD50-08-7616 198.0-200.0 ft QBT1V
Chromium 5.45 (J)
Selenium 1.27 (J)
MD50-08-7617 248.5-250.0 ft QBT1G
Arsenic 1.58 (J)
Barium 30.1
Iron 5580
Manganese 340
Nitrate 0.912 (J)
MD50-08-7618 297.5-300.0 ft QBT1G
Chromium 3.19
Iron 4040
Lead 53.4
Manganese 290
Selenium 2.99
Vanadium 9.5 (J)

50-24769
MD50-06-64699 18.1 to 20.0 ft QBT3
Nitrate 6.99
Perchlorate 0.00085 (J)
Selenium 9.09
MD50-06-64700 37.5 to 39.9 ft QBT3
Nitrate 2.9
Perchlorate 0.000893 (J)
Selenium 8.4
MD50-06-64682 97.5 to 99.3 ft QBT3
Aluminum 25400
Arsenic 4.76
Barium 87.2 (J+)
Chromium 14.8
Cobalt 3.63
Copper 9.25
Iron 15600
Lead 12.6
Perchlorate 0.00118 (J)
Vanadium 27.1
MD50-06-64683 122.5 to 124.5 ft QBT2
Nitrate 1.22
Perchlorate 0.00174 (J)
MD50-08-7442 198.0 to 200.0 ft QBT1V
Selenium 5.26
MD50-08-7443 248.0 to 250.0 ft QBT1G
Arsenic 1.18 (J)
Barium 42.2
Iron 6550
Manganese 233
Selenium 4.6
MD50-08-7444 298.0 to 300.0 ft QBT1G
Arsenic 0.649 (J)
Selenium 1.39 (J)

50-603503

50-603502

50-603472
MD50-08-7649 350.0 to 354.0 ft QCT
Arsenic 0.66 (J)
Barium 37.5
Chromium 3.9
Manganese 195
Nickel 4.2
MD50-08-7650 400.0 to 402.5 ft QBO
Chromium 6
Nickel 2.6
MD50-08-7651 450.0 to 452.0 ft QBO
Barium 33.5
Chromium 11.1
Copper 4.23
Iron 5750
Nickel 2.36
Vanadium 6.24

50-603471
MD50-08-7620 350.0-351.5 ft QCT
Chromium 5.99
Nitrate 0.955 (J)
Selenium 0.561 (J)
MD50-08-7619 400.0-402.0 ft QBO
Chromium 3.18
Iron 4330
Nitrate 0.836 (J)
Selenium 0.608 (J)
MD50-08-7621 450.0-452.0 ft QBO
Chromium 5.92
Iron 4320
Nitrate 0.837 (J)
Selenium 0.952 (J)

50-603470
MD50-08-7445 360.0 to 362.0 ft QCT
Chromium 7.79
Iron 4970
Nickel 2.41
MD50-08-7446 400.0 to 402.0 ft QBO
Chromium 6.37 (J)
Iron 4850
MD50-08-7447 450.0 to 452.5 ft QBO
Chromium 6.34
Iron 4780
MD50-08-7448 500.0 to 502.0 ft QBO
Barium 26.2
Chromium 3.59
Iron 3720
Nickel 2.01
Nitrate 0.715 (J)
MD50-08-7449 550.5 to 552.5 ft QBO
Chromium 6.78
Copper 5.5
Iron 5310
Nickel 3.67
Vanadium 8.12
MD50-08-7450 600.0 to 602.0 ft QBO
Chromium 2.82
MD50-08-7441 650.0 to 653.0 ft TT
Aluminum 17200
Arsenic 12.6
Barium 151 (J)
Beryllium 0.749
Cadmium 0.333 (J)
Chromium 25.4
Cobalt 9.13
Copper 14.7
Iron 19300
Lead 7.46
Manganese 366 (J)
Nickel 40.2
Selenium 3.69
Silver 0.124 (J-)
Vanadium 28.8
Zinc 34.8

50-603468
MD50-08-7888 300.0-301.5 ft QBT1G
Arsenic 0.674 (J)
Chromium 2.69
Lead 48.8 (J-)
Selenium 1.23 (J)
Zinc 68.7 (J-)
MD50-08-7889 350.0-351.0 ft QCT
Arsenic 1.52 (J)
Chromium 5.78
Iron 4660 (J)
Nickel 2.64
Selenium 2.46
Vanadium 5.38
MD50-08-7891 450.0-451.5 ft QBO
Arsenic 1.11 (J)
Barium 29.5
Chromium 7.57 (J-)
Iron 4930
Selenium 1.94

50-603467

50-603383

50-603373

50-603064
MD50-08-8328 8.5-10.0 ft QBT3
Selenium 3.6 (J)
MD50-08-8329 23.0-25.0 ft QBT3
Selenium 4.12 (J)
MD50-08-8330 48.5-50.0 ft QBT3
Selenium 4.73 (J)
MD50-08-8333 198.5-200.0 ft QBT1V
Arsenic 2.38
Chromium 3.23
MD50-08-8334 247.5-250.0 ft QBT1G
Arsenic 0.907 (J)
Iron 4770 (J+)
Selenium 0.72 (J)
MD50-08-8335 298.5-300.0 ft QBT1G
Arsenic 0.725 (J)
Chromium 2.97
MD50-08-8336 350.0-351.5 ft QCT
Aluminum 3680
Arsenic 6.51
Barium 35.6
Chromium 6.14
Copper 5.05
Iron 7320
Manganese 304
Nickel 3.45
Selenium 4.43
Vanadium 7.85
MD50-08-8357 400.0-401.5 ft QBO
Arsenic 1.47 (J)
Iron 4500
Selenium 1.71
MD50-08-8358 450.0-451.5 ft QBO
Arsenic 1.5 (J)
Chromium 4.4
Selenium 1.2 (J)
MD50-08-8359 500.0-502.0 ft QBO
Arsenic 2.02
Barium 36.8
Chromium 4.93
Iron 4280
Nickel 2.18 (J+)
Selenium 0.588 (J)
Vanadium 5.73

50-603063
MD50-08-8282 8.0 to 10.0 ft QBT3
Nitrate 2.49
Selenium 2.88
MD50-08-8283 23.5 to 25.0 ft QBT3
Nitrate 2.65
Selenium 2.21
MD50-08-8284 48.5 to 50.0 ft QBT3
Nitrate 3.5
Perchlorate 0.00115 (J)
Selenium 3.66
MD50-08-8285 97.5 to 99.0 ft QBT3
Nitrate 1.27
Selenium 2.97
MD50-08-8286 148.0 to 150.0 ft QBT2
Selenium 2.59
MD50-08-8287 198.0 to 200.0 ft QBT1V
Chromium 2.42
Selenium 2.89
MD50-08-8288 248.0 to 250.0 ft QBT1G
Chromium 9.08
Iron 5390
Manganese 216 (J-)
Selenium 2.28
MD50-08-8311 300.0 to 302.5 ft QBT1G
Chromium 3.25 (J)
Perchlorate 0.00176 (J)
MD50-08-8290 400.0 to 402.5 ft QBO
Iron 4920
MD50-08-8312 450.0 to 452.0 ft QBO
Chromium 2.7
Iron 4480
Nickel 2.16 (J+)
Perchlorate 0.000752 (J)
Selenium 2.34

50-603062
MD50-08-8239 98.5-100.0 ft QBT2
Chromium 9.7
Selenium 2.06
MD50-08-8240 148.5-150.0 ft QBT2
Beryllium 1.31
Chromium 11
Selenium 0.604 (J)
MD50-08-8242 248.5-250.0 ft QBT1G
Iron 3710
MD50-08-8244 350.0-352.0 ft QCT
Arsenic 5.26
Barium 27.2
Chromium 3.7
Iron 5490
Manganese 243
Nickel 2.37 (J)
Vanadium 5.29
MD50-08-8245 400.0-402.0 ft QBO
Arsenic 0.828 (J)
Chromium 3.45
Iron 4430
Selenium 1.12 (J)
MD50-08-8246 450.0-452.0 ft QBO
Antimony 0.606 (J)
Arsenic 2.42
Barium 46.6 (J-)
Chromium 5.96
Iron 5830
Manganese 326 (J)
Vanadium 6.31 (J)

50-603061
MD50-08-8192 8.0 to 10.0 ft FILL
Nitrate 13.3
Perchlorate 0.000648 (J)
Selenium 3.67
Vanadium 17.4
MD50-08-8193 24.0 to 25.0 ft QBT3
Nitrate 2.03
Selenium 2.57
MD50-08-8194 49.0 to 50.0 ft QBT3
Nitrate 8.95
Perchlorate 0.00212 (J)
Selenium 2.99
MD50-08-8195 97.5 to 100.0 ft QBT2
Nitrate 2.02
Perchlorate 0.00151 (J)
Selenium 2.2
MD50-08-8196 149.0 to 150.0 ft QBT2
Chromium 8.33 (J)
Perchlorate 0.00236
Selenium 2.38
MD50-08-8197 198.5 to 200.0 ft QBT1V
Chromium 6.71 (J)
Selenium 0.54 (J)
MD50-08-8198 249.0 to 250.0 ft QBT1G
Iron 4160
MD50-08-8199 300.0 to 302.0 ft QBT1G
Chromium 3.31
Zinc 92.7
MD50-08-8200 350.0 to 352.0 ft QCT
Arsenic 1.03 (J)
Barium 41.6
Beryllium 1.58
Chromium 9.06
Iron 5670
Nickel 6.6
Zinc 40.5
MD50-08-8221 400.0 to 402.0 ft QBO
Chromium 3.3
MD50-08-8222 450.0 to 452.0 ft QBO
Chromium 4.5
Iron 3710
Nickel 2.6

50-603060
MD50-08-8148 48.0-50.0 ft QBT3
Selenium 3.03
MD50-08-8149 99.0-100.0 ft QBT3
Selenium 0.989 (J)
MD50-08-8150 149.0-150.0 ft QBT2
Selenium 1.51
MD50-08-8151 199.0-200.0 ft QBT1V
Chromium 6.92
Perchlorate 0.000704 (J)
Selenium 1.05 (J)
MD50-08-8152 248.5-250.0 ft QBT1V
Chromium 3.09
Selenium 1.71 (J)
MD50-08-8153 298.5-300.0 ft QBT1G
Chromium 2.69 (J)
Selenium 0.641 (J)
MD50-08-8154 360.0-362.0 ft QCT
Barium 28.8
Chromium 3.88
Manganese 199
Vanadium 4.6
MD50-08-8156 410.0-412.5 ft QBO
Chromium 3.24 (J)
Iron 4050
Selenium 0.593 (J)
MD50-08-8182 450.0-451.5 ft QBO
Chromium 2.71 (J)
Iron 3900
Selenium 0.763 (J)
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PLATE 5

INORGANIC CHEMICALS
DETECTED OR

DETECTED ABOVE BVs
IN TUFF IN PHASE II

BOREHOLES

This map was created for work processes associated with
the Corrective Actions Projects (CAP) of the Los Alamos
National Laboratory (LANL) Environmental Programs (EP)
Directorate. All other uses for this map should be confirmed
with LANL EP-CAP staff.

LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL PROGRAMS DIRECTORATE

CORRECTIVE ACTIONS PROJECTS
Los Alamos, New Mexico 87545

Map MDAC09-17 13 April 2009 PLANNERER
Los Alamos Technical Associates (LATA-LAO)

FEATURE DATA REFERENCES

Communication Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating
and Mapping Section; 08 August 2002; as published 15 January 2009.

Dirt Road Arcs; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
Mapping Section; 06 January 2004; as published 15 January 2009.

Hypsographyl; Los Alamos National Laboratory, ENV Environmental Remediation and Surveillance
Program; 1991.

Materials Disposal Areas; Los Alamos National Laboratory, ENV Environmental Remediation and
Surveillance Program; ER2004-0221; 1:2,500 Scale Data; 23 April 2004.

Paved Parking; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
Mapping Section; 12 August 2002; as published 15 January 2009.

Paved Road Arcs; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
Mapping Section; 06 January 2004; as published 15 January 2009.

Point Feature Locations of the Environmental Restoration Project Database; Los Alamos National
Laboratory, Waste and Environmental Services Division, EP2009-0162; 13 March 2009.

Primary Electric Grid; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating
and Mapping Section; 06 January 2004; as published 15 January 2009.

Primary Gas Distribution Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning,
Locating and Mapping Section; 06 January 2004; as published 15 January 2009.

Primary Landscape Features; Los Alamos National Laboratory, KSL Site Support Services, Planning,
Locating and Mapping Section; 06 January 2004; as published 15 January 2009.

Road Centerlines; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
Mapping Section; 15 December 2005; as published 15 January 2009.

Security and Industrial Fences and Gates; Los Alamos National Laboratory, KSL Site Support Services,
Planning, Locating and Mapping Section; 06 January 2004; as published 15 January 2009.

Sewer Line System; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating
and Mapping Section; 06 January 2004; as published 15 January 2009.

Storm Drain Line Distribution System; Los Alamos National Laboratory, KSL Site Support Services,
Planning, Locating and Mapping Section; 06 January 2004; as published 15 January 2009.

Structures; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
Mapping Section; 06 January 2004; as published 15 January 2009.

Technical Area Boundaries; Los Alamos National Laboratory, Site Planning & Project Initiation Group,
Infrastructure Planning Office; September 2007; as published 04 December 2008.

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.

Water Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and
Mapping Section; 06 January 2004; as published 15 January 2009.
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50-24822
MD50-08-7949 351.0 to 351.0 ft NA
Carbon Disulfide 9.6
Carbon Tetrachloride 21
Chloroform 20
Dichlorodifluoromethane 63
Methylene Chloride 21
Tetrachloroethene 16
Trichloroethene 1900
MD50-08-7942 400.0 to 402.0 ft QBO
Aroclor-1242 0.0104
MD50-08-7948 402.0 to 402.0 ft NA
Carbon Tetrachloride 210
Chloroform 64
Dichlorodifluoromethane 530
Methylene Chloride 51
Tetrachloroethene 46
Trichloroethene 12000
MD50-08-7947 450.0 to 450.0 ft NA
Carbon Disulfide 18
Carbon Tetrachloride 160
Chloroform 31
Dichlorodifluoromethane 430
Methylene Chloride 22
Trichloroethene 7700

50-24821

50-24820
MD50-08-7829 300.0-303.0 ft QBT1G
Bis(2-ethylhexyl)phthalate 0.121

50-24817

50-24784
MD50-08-7691 362.0 to 362.0 ft NA
Acetone 18
Carbon Disulfide 17
Carbon Tetrachloride 330
Chloroform 16
Dichlorodifluoromethane 170
Methylene Chloride 4.5
Tetrachloroethene 800
Trichloroethene 1600
Trichlorofluoromethane 17
MD50-08-7690 411.0 to 411.0 ft NA
Carbon Disulfide 22
Carbon Tetrachloride 370
Chloroform 7.3
Dichlorodifluoromethane 210
Tetrachloroethene 440
Toluene 4.2
Trichloroethene 1200
Trichlorofluoromethane 18
MD50-08-7689 450.0 to 450.0 ft NA
Carbon Disulfide 14
Carbon Tetrachloride 120
Dichlorodifluoromethane 83
Tetrachloroethene 130
Toluene 3.3
Trichloroethene 350
Trichlorofluoromethane 7.4

50-24783
MD50-06-64832 20.0 to 20.0 ft NA
Carbon Tetrachloride 180
Chloroform 1100
Dichlorodifluoromethane 360
Methylene Chloride 930
Tetrachloroethene 1500
Trichloroethene 23000
MD50-06-64831 36.0 to 36.0 ft NA
Chloroform 200
Dichlorodifluoromethane 85
Tetrachloroethene 450
Trichloroethene 3100
MD50-06-64821 98.6 to 100.0 ft QBT3
Aroclor-1254 0.00091 (J)
MD50-06-64830 100.0 to 100.0 ft NA
Chloroform 140
Dichlorodifluoromethane 42
Methylene Chloride 49
Tetrachloroethene 270
Trichloroethene 2700
MD50-06-64829 125.0 to 125.0 ft NA
Carbon Tetrachloride 360
Chloroform 830
Dichlorodifluoromethane 240
Methylene Chloride 170
Tetrachloroethene 1300
Trichloroethene 14000
MD50-06-64828 151.0 to 151.0 ft NA
Carbon Tetrachloride 410
Chloroform 1000
Dichlorodifluoromethane 370
Methylene Chloride 470
Tetrachloroethene 1600
Trichloroethene 19000
MD50-08-7656 200.0 to 200.0 ft NA
Carbon Tetrachloride 350
Chloroform 720
Dichlorodifluoromethane 320
Methylene Chloride 760
Tetrachloroethene 1400
Trichloroethene 21000
MD50-08-7657 250.0 to 250.0 ft NA
Carbon Tetrachloride 490
Chloroform 710
Dichlorodifluoromethane 400
Methylene Chloride 890
Tetrachloroethene 1900
Trichloroethene 28000
MD50-08-7655 300.0 to 300.0 ft NA
Carbon Tetrachloride 570
Chlorodifluoromethane 250
Chloroform 640
Dichlorodifluoromethane 480
Methylene Chloride 850
Tetrachloroethene 2000
Trichloroethene 30000

50-24771
MD50-08-7626 200.0-200.0 ft NA
Carbon Tetrachloride 2400
Chloroform 3400
Dichlorodifluoromethane 1600
Methylene Chloride 2800
Tetrachloroethene 2500
Trichloroethene 88000
MD50-08-7627 250.0-250.0 ft NA
Carbon Tetrachloride 2100
Chloroform 2700
Dichlorodifluoromethane 1600
Methylene Chloride 2900
Tetrachloroethene 2300
Trichloroethene 91000
MD50-08-7625 300.0-300.0 ft NA
Carbon Tetrachloride 1200
Chloroform 1500
Dichlorodifluoromethane 1100
Methylene Chloride 2200
Tetrachloroethene 1600
Trichloroethene 69000

50-603503
MD50-08-8162 347.0-347.0 ft NA
Acetone 49
Carbon Disulfide 8
Carbon Tetrachloride 24
Chloroform 25
Cyclohexane 3.4
Dichlorodifluoromethane 23
Methylene Chloride 28
Tetrachloroethene 72
Trichloroethene 970
MD50-08-8163 397.0-397.0 ft NA
Acetone 18
Carbon Tetrachloride 22
Chloroform 46
Dichlorodifluoromethane 19
Methylene Chloride 9.8
Tetrachloroethene 190
Trichloroethene 990
MD50-08-8164 450.0-450.0 ft NA
Acetone 57
Carbon Disulfide 130
Carbon Tetrachloride 88
Chloroform 12
Dichlorodifluoromethane 68
Methylene Chloride 13
Tetrachloroethene 120
Trichloroethene 2000

50-603502

50-603472
MD50-08-7658 364.0 to 364.0 ft NA
Carbon Tetrachloride 170
Chlorodifluoromethane 50
Chloroform 140
Dichlorodifluoromethane 170
Methylene Chloride 100
Tetrachloroethene 440
Trichloroethene 6900
MD50-08-7659 414.0 to 414.0 ft NA
Acetone 86
Carbon Tetrachloride 130
Chloroform 38
Dichlorodifluoromethane 130
Methylene Chloride 47
Tetrachloroethene 190
Trichloroethene 4700
MD50-08-7660 450.0 to 450.0 ft NA
Acetone 56
Carbon Disulfide 38
Carbon Tetrachloride 240
Chloroform 42
Dichlorodifluoromethane 260
Methylene Chloride 52
Tetrachloroethene 230
Toluene 29
Trichloroethene 6500

50-603471
MD50-08-7628 360.0-360.0 ft NA
Carbon Tetrachloride 680
Chloroform 600
Dichlorodifluoromethane 780
Methylene Chloride 890
Tetrachloroethene 820
Trichloroethene 43000
MD50-08-7629 410.0-410.0 ft NA
Carbon Tetrachloride 600
Chloroform 710
Dichlorodifluoromethane 230
Methylene Chloride 900
Tetrachloroethene 790
Trichloroethene 43000
MD50-08-7630 450.0-450.0 ft NA
Carbon Tetrachloride 450
Chloroform 1100
Methylene Chloride 940
Tetrachloroethene 880
Trichloroethene 48000

50-603468
MD50-08-7894 300.0-300.0 ft NA
Carbon Tetrachloride 580
Chloroform 370
Dichlorodifluoromethane 670
Methylene Chloride 430
Tetrachloroethene 350
Trichloroethene 32000
MD50-08-7895 354.0-354.0 ft NA
Carbon Tetrachloride 500
Chloroform 190
Dichlorodifluoromethane 640
Methylene Chloride 230
Tetrachloroethene 260
Trichloroethene 24000
MD50-08-7896 403.0-403.0 ft NA
Carbon Tetrachloride 370
Chloroform 85
Dichlorodifluoromethane 450
Methylene Chloride 100
Tetrachloroethene 280
Trichloroethene 18000
MD50-08-7891 450.0-451.5 ft QBO
Bis(2-ethylhexyl)phthalate 0.0831
MD50-08-7897 450.0-450.0 ft NA
Acetone 180
Carbon Tetrachloride 270
Chloroform 140
Dichlorodifluoromethane 260
Methylene Chloride 120
Tetrachloroethene 200
Trichloroethene 18000

50-603467
MD50-08-14858 287.0-287.0 ft NA
Carbon Tetrachloride 630
Chloroform 530
Dichlorodifluoromethane 340
Methylene Chloride 580
Tetrachloroethene 980
Trichloroethene 21000
MD50-08-14860 360.0-360.0 ft NA
Carbon Tetrachloride 340
Chloroform 230
Dichlorodifluoromethane 200
Methylene Chloride 250
Tetrachloroethene 560
Trichloroethene 14000
MD50-08-14859 409.0-409.0 ft NA
Carbon Tetrachloride 300 (J)
Chloroform 82 (J)
Dichlorodifluoromethane 200 (J)
Methylene Chloride 78 (J)
Tetrachloroethene 450 (J)
Trichloroethene 11000 (J)
MD50-08-14857 500.0-500.0 ft NA
Carbon Tetrachloride 270
Chloroform 54
Dichlorodifluoromethane 230
Methylene Chloride 40
Tetrachloroethene 280
Trichloroethene 10000
MD50-08-14856 600.0-600.0 ft NA
Acetone 140
Carbon Tetrachloride 310
Chlorobenzene 27
Chloroform 52
Dichlorodifluoromethane 230
Ethanol 160
Hexane 160
Methylene Chloride 32
n-Heptane 630
Propylene 58
Tetrachloroethene 200
Trichloroethene 6900

50-603383
MD50-08-14863 286.0-286.0 ft NA
Acetone 26
Carbon Tetrachloride 120
Chlorobenzene 4.3
Chloroform 27
Dichlorodifluoromethane 83
Methylene Chloride 14
Tetrachloroethene 400
Toluene 5.1
Trichloroethene 1700
Trichlorofluoromethane 10
MD50-08-14864 359.0-359.0 ft NA
Acetone 14
Benzene 11
Carbon Disulfide 39
Chlorobenzene 6.4
Ethylbenzene 4.4
Hexane 6.7
Propylene 7.5
Toluene 27
Trichloroethene 16
MD50-08-14865 408.0-408.0 ft NA
Benzene 4.3
Carbon Tetrachloride 250
Chlorobenzene 25
Chlorodifluoromethane 14 (J)
Chloroform 7.9
Dichlorodifluoromethane 210
Methylene Chloride 4.4
Tetrachloroethene 320
Toluene 16
Trichloroethene 1600
Trichlorofluoromethane 20
MD50-08-14866 450.0-450.0 ft NA
Benzene 4.7
Carbon Tetrachloride 140
Chlorobenzene 21
Chlorodifluoromethane 13 (J)
Chloroform 5.7
Dichlorodifluoromethane 170
Methylene Chloride 3.7
Tetrachloroethene 290
Toluene 16
Trichloroethene 1400
Trichlorofluoromethane 14

50-603373

50-603064
MD50-08-8343 25.0-25.0 ft NA
Carbon Disulfide 50
Carbon Tetrachloride 160
Chloroform 480
Dichlorodifluoromethane 620
Methanol 540
Methylene Chloride 110
Tetrachloroethene 220
Trichloroethene 15000
MD50-08-8330 48.5-50.0 ft QBT3
Aroclor-1260 0.0061
MD50-08-8342 66.0-66.0 ft NA
Ethanol 9.3
Toluene 7.9
Trichloroethene 15
MD50-08-8344 113.0-113.0 ft NA
Chloroform 170
Dichlorodifluoromethane 120
Tetrachloroethene 110
Trichloroethene 2500
MD50-08-8332 148.5-150.0 ft QBT1V
Aroclor-1242 0.002 (J)
Benzoic Acid 0.317 (J)
MD50-08-8345 176.0-176.0 ft NA
Carbon Tetrachloride 230
Chloroform 480
Dichlorodifluoromethane 720
Methylene Chloride 290
Tetrachloroethene 400
Trichloroethene 24000
MD50-08-8338 200.0-200.0 ft NA
Carbon Tetrachloride 56
Chloroform 140
Dichlorodifluoromethane 170
Methylene Chloride 86
Tetrachloroethene 76
Toluene 36
Trichloroethene 6200
MD50-08-8334 247.5-250.0 ft QBT1G
Aroclor-1242 0.0093
Aroclor-1254 0.0145
Aroclor-1260 0.0078
MD50-08-8337 250.0-250.0 ft NA
Acetone 16
Benzene 20
Carbon Tetrachloride 11
Chloroform 43
Cyclohexane 6.3
Dichlorodifluoromethane 34
Ethylbenzene 20
Hexane 14
Methylene Chloride 35
n-Heptane 10
Tetrachloroethene 18
Toluene 120
Trichloroethene 1600
MD50-08-8341 332.0-332.0 ft NA
Acetone 50
Benzene 6.8
Ethylbenzene 4.8
Hexane 4.6 (J)
Propylene 8.4
Toluene 18
Trichloroethene 13
MD50-08-8340 400.0-400.0 ft NA
Acetone 8.2
Benzene 64
Cyclohexane 42
Ethylbenzene 56
Hexane 68 (J)
n-Heptane 23
Propylene 22
Toluene 210
Trichloroethene 25
MD50-08-8339 500.0-500.0 ft NA
Benzene 3.2
Toluene 7.6
Trichloroethene 6

50-603063
MD50-08-8282 8.0 to 10.0 ft QBT3
Aroclor-1260 0.0018 (J)
Bis(2-ethylhexyl)phthalate 0.225
MD50-08-8296 10.0 to 10.0 ft NA
Acetone 12
Carbon Tetrachloride 6.7
Chloroform 9.9
Dichlorodifluoromethane 35
Tetrachloroethene 52
Toluene 94
Trichloroethene 450
MD50-08-8295 25.0 to 25.0 ft NA
Acetone 17
Chloroform 12
Dichlorodifluoromethane 14
Tetrachloroethene 36
Toluene 190
Trichloroethene 370
MD50-08-8294 50.0 to 50.0 ft NA
Acetone 12
Carbon Tetrachloride 12
Chloroform 25
Dichlorodifluoromethane 36
Tetrachloroethene 85
Toluene 90
Trichloroethene 880
MD50-08-8291 99.0 to 99.0 ft NA
Acetone 50
Carbon Tetrachloride 31
Chloroform 100
Dichlorodifluoromethane 80
Methylene Chloride 7.5
Tetrachloroethene 170
Toluene 920
Trichloroethene 2200
MD50-08-8292 150.0 to 150.0 ft NA
Carbon Tetrachloride 160
Chlorodifluoromethane 91
Chloroform 270
Dichlorodifluoromethane 310
Methylene Chloride 28
Tetrachloroethene 670
Toluene 1000
Trichloroethene 8600
Trichlorofluoromethane 33
MD50-08-8293 200.0 to 200.0 ft NA
Carbon Tetrachloride 240
Chlorodifluoromethane 130
Chloroform 390
Dichlorodifluoromethane 430
Methylene Chloride 84
Tetrachloroethene 840
Toluene 130
Trichloroethene 14000
MD50-09-1668 347.0 to 347.0 ft NA
Carbon Disulfide 4.6
Carbon Tetrachloride 45
Chloroform 31
Dichlorodifluoromethane 72
Methylene Chloride 23
Tetrachloroethene 100
Trichloroethene 1900
Trichlorofluoromethane 8
MD50-09-1667 397.0 to 397.0 ft NA
Carbon Disulfide 63
Carbon Tetrachloride 200
Chloroform 170
Dichlorodifluoromethane 240
Methylene Chloride 75
Tetrachloroethene 270
Trichloroethene 7600
MD50-09-1666 450.0 to 450.0 ft NA
Carbon Disulfide 55
Carbon Tetrachloride 140
Chloroform 130
Dichlorodifluoromethane 200
Methylene Chloride 56
Tetrachloroethene 150
Trichloroethene 5000

50-603062
MD50-08-8251 50.0-50.0 ft NA
Acetone 12
Carbon Tetrachloride 8.1
Chloroform 16
Dichlorodifluoromethane 31
Tetrachloroethene 11
Toluene 59
Trichloroethene 1200
MD50-08-8250 100.0-100.0 ft NA
Carbon Tetrachloride 49
Chloroform 36
Dichlorodifluoromethane 180
Toluene 15
Trichloroethene 5100
MD50-08-8249 150.0-150.0 ft NA
Carbon Tetrachloride 44
Chloroform 33
Dichlorodifluoromethane 180
Trichloroethene 5000
MD50-08-8248 200.0-200.0 ft NA
Carbon Tetrachloride 40
Chloroform 26
Dichlorodifluoromethane 160
Toluene 66
Trichloroethene 4500
MD50-08-8247 250.0-250.0 ft NA
Carbon Tetrachloride 44
Chloroform 19
Dichlorodifluoromethane 170
Trichloroethene 4100
MD50-08-8252 337.0-337.0 ft NA
Acetone 170
Carbon Disulfide 5.8
Carbon Tetrachloride 8.3
Dichlorodifluoromethane 46
Toluene 4.5
Trichloroethene 330
MD50-08-8244 350.0-352.0 ft QCT
Acenaphthene 0.0185 (J)
Acenaphthylene 0.0165 (J)
Anthracene 0.0206 (J)
Benzo(a)pyrene 0.0182 (J)
Benzo(b)fluoranthene 0.026 (J)
Benzo(g,h,i)perylene 0.0812 (J)
Benzo(k)fluoranthene 0.0196 (J)
Bis(2-ethylhexyl)phthalate 0.12 (J)
Chrysene 0.018 (J)
Dibenz(a,h)anthracene 0.0815
Fluoranthene 0.0239 (J)
Fluorene 0.0204 (J)
Indeno(1,2,3-cd)pyrene 0.0723
Naphthalene 0.0178 (J)
Phenanthrene 0.0276 (J)
Pyrene 0.0217 (J)
MD50-08-8253 387.0-387.0 ft NA
Carbon Disulfide 15
Carbon Tetrachloride 28
Dichlorodifluoromethane 110
Trichloroethene 1200
Trichlorofluoromethane 7.1
MD50-08-8245 400.0-402.0 ft QBO
Bis(2-ethylhexyl)phthalate 0.0828
Chrysene 0.0184 (J)
MD50-08-8254 450.0-450.0 ft NA
Carbon Disulfide 27
Carbon Tetrachloride 14
Dichlorodifluoromethane 71
Toluene 4
Trichloroethene 400

50-603061
MD50-08-8206 13.0 to 13.0 ft NA
Cyclohexane 3.5
Dichlorodifluoromethane 510
Tetrachloroethene 8.2
Toluene 31
Trichloroethene 58
Trichlorofluoromethane 5.6
MD50-08-8205 25.0 to 25.0 ft NA
Dichlorodifluoromethane 46
Toluene 56
Trichloroethene 28
MD50-08-8204 50.0 to 50.0 ft NA
Acetone 40
Chloroform 4.2
Dichlorodifluoromethane 64
Tetrachloroethene 22
Toluene 260
Trichloroethene 170
MD50-08-8203 100.0 to 100.0 ft NA
Acetone 16
Carbon Tetrachloride 6
Chloroform 5.8
Cyclohexane 8.6
Dichlorodifluoromethane 63
Tetrachloroethene 30
Toluene 49
Trichloroethene 290
MD50-08-8202 150.0 to 150.0 ft NA
Dichlorodifluoromethane 220
Methylene Chloride 86
Tetrachloroethene 130
Toluene 52
Trichloroethene 1800
MD50-08-8201 185.0 to 185.0 ft NA
Dichlorodifluoromethane 200
Methylene Chloride 27
Tetrachloroethene 84
Toluene 670
Trichloroethene 1200
MD50-08-8197 198.5 to 200.0 ft QBT1V
Aroclor-1242 0.0181
MD50-08-8230 228.0 to 228.0 ft NA
Carbon Tetrachloride 130
Dichlorodifluoromethane 340
Methylene Chloride 100
Tetrachloroethene 180
Trichloroethene 3400
MD50-08-8231 274.0 to 274.0 ft NA
Carbon Disulfide 25
Carbon Tetrachloride 120
Dichlorodifluoromethane 280
Tetrachloroethene 94
Trichloroethene 2300
MD50-08-8209 347.0 to 347.0 ft NA
Carbon Disulfide 3.6
Carbon Tetrachloride 7.3
Dichlorodifluoromethane 20
Tetrachloroethene 5.7
Toluene 5.4
Trichloroethene 110
MD50-08-8208 397.0 to 397.0 ft NA
Acetone 29
Benzene 53
Carbon Disulfide 16
Carbon Tetrachloride 16
Cyclohexane 3.3
Dichlorodifluoromethane 51
Ethanol 15
Ethylbenzene 9.2
Hexane 5.3
Methanol 110
Propylene 50
Styrene 6.6
Tetrachloroethene 7.4
Toluene 83
Trichloroethene 200
Trichlorofluoromethane 6.1
MD50-08-8221 400.0 to 402.0 ft QBO
Bis(2-ethylhexyl)phthalate 0.34 (J)
MD50-08-8207 450.0 to 450.0 ft NA
Acetone 35
Benzene 5.7
Carbon Disulfide 59
Carbon Tetrachloride 36
Dichlorodifluoromethane 130
Hexane 13
n-Heptane 110
Tetrachloroethene 8.4
Toluene 5.6
Trichloroethene 230
Trichlorofluoromethane 12
Bis(2-ethylhexyl)phthalate 0.1 (J)

50-603060
MD50-08-8161 50.0-50.0 ft NA
Acetone 11
Carbon Tetrachloride 15
Chloroform 29
Dichlorodifluoromethane 19
Ethanol 5.3
Methylene Chloride 5.8
Tetrachloroethene 110
Toluene 9.2
Trichloroethene 590
MD50-08-8160 100.0-100.0 ft NA
Acetone 12
Carbon Disulfide 2.8
Carbon Tetrachloride 34
Chloroform 60
Dichlorodifluoromethane 35
Methylene Chloride 14
Tetrachloroethene 210
Toluene 14
Trichloroethene 1200
MD50-08-8159 150.0-150.0 ft NA
Acetone 20
Carbon Tetrachloride 18
Chloroform 27
Dichlorodifluoromethane 17
Methylene Chloride 9.2
Tetrachloroethene 93
Toluene 5.2
Trichloroethene 620
MD50-08-8151 199.0-200.0 ft QBT1V
Aroclor-1254 0.0017 (J)
MD50-08-8158 200.0-200.0 ft NA
Carbon Tetrachloride 36
Chloroform 34
Dichlorodifluoromethane 28
Methylene Chloride 24
Tetrachloroethene 160
Toluene 13
Trichloroethene 1400
MD50-08-8157 250.0-250.0 ft NA
Acetone 17
Carbon Tetrachloride 57
Chloroform 50
Dichlorodifluoromethane 47
Methylene Chloride 45
Tetrachloroethene 240
Toluene 18
Trichloroethene 2200
MD50-08-8156 410.0-412.5 ft QBO
Aroclor-1254 0.0052

50-24769
MD50-06-64693 20.0 to 20.0 ft NA
Acetone 34
Carbon Disulfide 3.2
Carbon Tetrachloride 8
Chloroform 21
Dichlorodifluoromethane 25
Tetrachloroethene 19
Trichloroethene 320
Trichlorofluoromethane 5.1
MD50-06-64692 39.0 to 39.0 ft NA
Acetone 44
Carbon Tetrachloride 7.4
Chloroform 33
Chloromethane 1.7
Dichlorodifluoromethane 23
Methylene Chloride 0.91
Tetrachloroethene 19
Trichloroethene 460
Trichlorofluoromethane 4.4
MD50-06-64691 99.0 to 99.0 ft NA
Carbon Tetrachloride 440
Chloroform 1900
Dichlorodifluoromethane 2000
Tetrachloroethene 1300
Trichloroethene 31000
MD50-06-64690 124.0 to 124.0 ft NA
Carbon Tetrachloride 170
Chloroform 1300
Dichlorodifluoromethane 1100
Tetrachloroethene 600
Trichloroethene 18000
MD50-06-64689 149.0 to 149.0 ft NA
Chloroform 2300
Dichlorodifluoromethane 2400
Tetrachloroethene 1100
Trichloroethene 43000
MD50-08-7459 200.0 to 200.0 ft NA
Carbon Tetrachloride 550
Chloroform 1500
Dichlorodifluoromethane 1700
Methylene Chloride 780
Tetrachloroethene 670
Trichloroethene 57000
MD50-08-7460 250.0 to 250.0 ft NA
Carbon Tetrachloride 570
Chloroform 1200
Dichlorodifluoromethane 1600
Methylene Chloride 860
Tetrachloroethene 590
Trichloroethene 56000
MD50-08-7444 298.0 to 300.0 ft QBT1G
Aroclor-1242 0.0022 (J)
MD50-08-7451 300.0 to 300.0 ft NA
Carbon Tetrachloride 630
Chloroform 980
Dichlorodifluoromethane 1500
Methylene Chloride 970
Tetrachloroethene 610
Trichloroethene 60000

50-603470
MD50-08-7465 351.0 to 351.0 ft NA
Carbon Tetrachloride 71
Chloroform 97
Dichlorodifluoromethane 340
Methylene Chloride 120
Trichloroethene 8700
MD50-08-7446 400.0 to 402.0 ft QBO
Aroclor-1242 0.0081
Aroclor-1254 0.0182
Aroclor-1260 0.0047
MD50-08-7464 450.0 to 450.0 ft NA
Trichloroethene 150
MD50-08-7450 600.0 to 602.0 ft QBO
Anthracene 0.00826 (J)
Benzo(a)pyrene 0.0128 (J)
Benzo(b)fluoranthene 0.0248 (J)
Chrysene 0.0147 (J)
Fluoranthene 0.0379
Phenanthrene 0.0363 (J)
Pyrene 0.0283 (J)
MD50-08-7441 650.0 to 653.0 ft TT
Bis(2-ethylhexyl)phthalate 0.0995 (J)
Carbon Disulfide 27
Dichlorodifluoromethane 140
Trichloroethene 180

50-1

35-213

35-85

35-86

50-37

55-400

35-294

35-128

55-66

35-124

35-189

55-313

50-9002

35-127

50-9000

35-126

63-3

55-114

50-54

55-39

35-207

55-28

50-2

55-264

50-69

55-268

35-421

50-9001

35-87

63-4

55-9

50-184

50-248

35-188

55-5

50-215

35-255

35-256

55-10

55-12

50-90

55-22

50-196

35-248

55-256

50-66

55-9001

35-125

63-1

63-93

55-107

35-251

50-189

63-78

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

CC

C

C

C
C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

G

G

G
G

G

G

G

G

GG

G

G

G

IW IW

IW

IW

IW

S

S

S

S

S

S

S

S S

S

S

S

S
S

S

S

S

S

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W
W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W
W

W

W

W

W

W

W

W

W

W

7200

7200

7200

72
00

7200

7220

7260

72
80

7140

7180

7160

7120

7220

7160

7260

7220

7180

7180

7220

7240

7180

7160

PECOS DR

PAJARITO RD

ATLAS

AR
IES

ALPHA

PUYE RD

ARGUS HELIOS

BE
TA

Pit No. 5

Pit No. 6

Pit No. 1

Pit No. 2

Pit No. 3

Pit No. 4

Chemical Pit

MDA C

TA-50

TA-35

TA-63

TA-55

TA-66

1625200

1625200

1625400

1625400

1625600

1625600

1625800

1625800

1626000

1626000

1626200

1626200

1626400

1626400

1626600

1626600

1626800

1626800

1627000

1627000

1627200

1627200

1627400

1627400

17
67

80
0

17
6 7

80
0

17
68

0 0
0

17
68

0 0
0

1 7
68

20
0

1 7
68

20
0

17
6 8

4 0
0

17
6 8

4 0
0

17
68

60
0

17
68

60
0

1 7
6 8

80
0

1 7
68

8 0
0

17
69

00
0

17
69

00
0

1 7
69

20
0

17
6 9

20
0

17
69

40
0

17
69

40
0

1 7
69

60
0

1 7
6 9

60
0

PLATE 6

ORGANIC CHEMICALS
DETECTED IN TUFF
AND PORE-GAS IN

PHASE II BOREHOLES

This map was created for work processes associated with
the Corrective Actions Projects (CAP) of the Los Alamos
National Laboratory (LANL) Environmental Programs (EP)
Directorate. All other uses for this map should be confirmed
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50-24822
MD50-08-7940 300.0 to 302.0 ft QBT1G
Uranium-234 2.99
Uranium-238 3.01
MD50-08-7941 350.0 to 352.5 ft QBT1G
Uranium-234 1.74
Uranium-238 1.75 (J)
MD50-08-7949 351.0 to 351.0 ft NA
Tritium 2377.37
MD50-08-7942 400.0 to 402.0 ft QBO
Uranium-234 2.05
Uranium-238 1.97
MD50-08-7948 402.0 to 402.0 ft NA
Tritium 471.73
MD50-08-7943 450.0 to 452.5 ft QBO
Uranium-234 2.39
Uranium-238 2.54
Tritium 388.477

50-24821

50-24820
MD50-08-7829 300.0-303.0 ft QBT1G
Uranium-234 3.18
Uranium-238 3.21
MD50-08-7830 350.0-351.5 ft QCT
Uranium-234 1.27
Uranium-238 1.4
MD50-08-7831 400.0-401.5 ft QBO
Uranium-234 1.95
Uranium-238 2.09
MD50-08-7832 450.0-452.0 ft QBO
Uranium-234 1.9
Uranium-238 1.79
MD50-08-7833 500.0-502.5 ft QBO
Uranium-234 2.37
Uranium-238 2.51
MD50-08-7834 550.0-552.5 ft QBO
Uranium-234 2.24
Uranium-238 2.35
MD50-08-7828 600.0-602.5 ft QBO
Uranium-234 2.81
Uranium-238 2.94

50-24817
MD50-08-7739 300.0-302.5 ft QBT1G
Uranium-234 3.23
Uranium-238 3.16
MD50-08-7743 350.0-352.0 ft QCT
Uranium-234 1.27
Uranium-238 1.2
MD50-08-7742 400.0-402.0 ft QBO
Uranium-234 2.22
Uranium-238 2.43
MD50-08-7741 450.0-452.5 ft QBO
Uranium-234 2.17
Uranium-238 1.97

50-24813
MD50-08-7706 198.5 to 200.0 ft QBT1V
Uranium-234 1.4
Uranium-238 1.35
MD50-08-7707 248.5 to 250.0 ft QBT1V
Uranium-234 2.23
Uranium-238 2.5
MD50-08-7708 298.0 to 300.0 ft QBT1G
Uranium-234 3.18
Uranium-238 3.44
MD50-08-7709 350.0 to 352.0 ft QCT
Uranium-234 1.78
Uranium-238 1.65
MD50-08-7710 400.0 to 402.0 ft QBO
Uranium-234 1.98
Uranium-238 2.05
MD50-08-7711 450.0 to 452.0 ft QBO
Uranium-234 1.64
Uranium-238 1.64
MD50-08-7712 500.0 to 502.0 ft QBO
Uranium-234 2.12
Uranium-238 2.27
MD50-08-7713 550.0 to 552.0 ft QBO
Uranium-234 2.63
Uranium-238 2.6
MD50-08-7714 600.0 to 602.0 ft QBO
Uranium-234 2.89
Uranium-238 2.96

50-24784
MD50-08-7676 350.0 to 352.0 ft QCT
Uranium-234 2.59 (J)
Uranium-238 2.52
MD50-08-7691 362.0 to 362.0 ft NA
Tritium 1040.59
MD50-08-7677 400.0 to 402.0 ft QBO
Cesium-134 0.062
Uranium-234 2.32 (J)
Uranium-238 2.28
MD50-08-7690 411.0 to 411.0 ft NA
Tritium 667.299
MD50-08-7678 450.0 to 452.0 ft QBO
Uranium-234 1.83
Uranium-238 1.62
Tritium 326.482

50-24783
MD50-06-64838 17.5 to 20.0 ft QBT3
Uranium-234 0.833
Uranium-238 0.868
MD50-06-64832 20.0 to 20.0 ft NA
Tritium 100000000
MD50-06-64839 35.4 to 37.5 ft QBT3
Uranium-234 0.916
Uranium-238 0.826
MD50-06-64831 36.0 to 36.0 ft NA
Tritium 57900000
MD50-06-64821 98.6 to 100.0 ft QBT3
Uranium-234 1.04
Uranium-235 0.0619
Uranium-238 1.07
MD50-06-64830 100.0 to 100.0 ft NA
Tritium 3350000
MD50-06-64822 123.3 to 125.0 ft QBT2
Uranium-234 0.708
Uranium-235 0.0462
Uranium-238 0.774
MD50-06-64829 125.0 to 125.0 ft NA
Tritium 1810000
MD50-06-64840 150.3 to 152.5 ft QBT2
Americium-241 0.423
Plutonium-238 0.248
Uranium-234 1.07
Uranium-235 0.0811
Uranium-238 1.06
MD50-06-64828 151.0 to 151.0 ft NA
Tritium 887000
MD50-08-7646 198.0 to 200.0 ft QBT1V
Uranium-234 1.32
Uranium-238 1.33
MD50-08-7656 200.0 to 200.0 ft NA
Tritium 1258150
MD50-08-7647 248.5 to 250.0 ft QBT1V
Uranium-234 2.63
Uranium-238 2.81
MD50-08-7657 250.0 to 250.0 ft NA
Tritium 750769
MD50-08-7648 298.5 to 300.0 ft QBT1G
Uranium-234 2.81
Uranium-238 3.1
MD50-08-7655 300.0 to 300.0 ft NA
Tritium 69845.1

50-24771
MD50-08-7616 198.0-200.0 ft QBT1V
Uranium-234 1.55
Uranium-238 1.53
MD50-08-7626 200.0-200.0 ft NA
Tritium 2319.56
MD50-08-7617 248.5-250.0 ft QBT1G
Uranium-234 2.45
Uranium-238 2.5
MD50-08-7627 250.0-250.0 ft NA
Tritium 999.964
MD50-08-7618 297.5-300.0 ft QBT1G
Uranium-234 2.86
Uranium-238 2.97
MD50-08-7625 300.0-300.0 ft NA
Tritium 509.528

50-24769
MD50-06-64699 18.1 to 20.0 ft QBT3
Uranium-234 0.845
Uranium-235 0.0957
Uranium-238 0.812
MD50-06-64693 20.0 to 20.0 ft NA
Tritium 24800
MD50-06-64700 37.5 to 39.9 ft QBT3
Uranium-234 0.755
Uranium-238 0.772
MD50-06-64692 39.0 to 39.0 ft NA
Tritium 122200
MD50-06-64682 97.5 to 99.3 ft QBT3
Uranium-234 0.973
Uranium-238 1.01
MD50-06-64691 99.0 to 99.0 ft NA
Tritium 1728000
MD50-06-64683 122.5 to 124.5 ft QBT2
Uranium-234 0.947
Uranium-235 0.0584
Uranium-238 1.03
MD50-06-64690 124.0 to 124.0 ft NA
Tritium 107200
MD50-06-64701 147.9 to 149.8 ft QBT2
Uranium-234 1.12
Uranium-235 0.0735
Uranium-238 1.12
MD50-06-64689 149.0 to 149.0 ft NA
Tritium 64400
MD50-08-7442 198.0 to 200.0 ft QBT1V
Uranium-234 1.6
Uranium-238 1.57
MD50-08-7459 200.0 to 200.0 ft NA
Tritium 26005
MD50-08-7443 248.0 to 250.0 ft QBT1G
Uranium-234 2.19
Uranium-238 2.45
MD50-08-7460 250.0 to 250.0 ft NA
Tritium 12779.3
MD50-08-7444 298.0 to 300.0 ft QBT1G
Uranium-234 3.12
Uranium-238 3.17
MD50-08-7451 300.0 to 300.0 ft NA
Tritium 1536.26

50-603503
MD50-08-8163 397.0-397.0 ft NA
Tritium 492.182

50-603502

50-603472
MD50-08-7649 350.0 to 354.0 ft QCT
Uranium-234 1.46
Uranium-238 1.65
MD50-08-7658 364.0 to 364.0 ft NA
Tritium 643.274
MD50-08-7650 400.0 to 402.5 ft QBO
Uranium-234 1.95
Uranium-238 2.22
MD50-08-7659 414.0 to 414.0 ft NA
Tritium 6233.24
MD50-08-7651 450.0 to 452.0 ft QBO
Uranium-234 2.17
Uranium-238 2.27
Tritium 1439.58

50-603471
MD50-08-7620 350.0-351.5 ft QCT
Uranium-234 1.78
Uranium-238 2.11
MD50-08-7628 360.0-360.0 ft NA
Tritium 601.799
MD50-08-7619 400.0-402.0 ft QBO
Uranium-234 1.9
Uranium-238 2.11
MD50-08-7629 410.0-410.0 ft NA
Tritium 827.58
MD50-08-7621 450.0-452.0 ft QBO
Uranium-234 2.07
Uranium-238 2.11
MD50-08-7630 450.0-450.0 ft NA
Tritium 1189.69

50-603470
MD50-08-7465 351.0 to 351.0 ft NA
Tritium 334.529
MD50-08-7445 360.0 to 362.0 ft QCT
Uranium-234 1.64
Uranium-238 1.66
MD50-08-7446 400.0 to 402.0 ft QBO
Uranium-234 1.83
Uranium-238 1.89
MD50-08-7447 450.0 to 452.5 ft QBO
Uranium-234 2.33
Uranium-238 2.38
Tritium 453.102
MD50-08-7448 500.0 to 502.0 ft QBO
Uranium-234 2.42
Uranium-238 2.71
MD50-08-7449 550.5 to 552.5 ft QBO
Uranium-234 2.59
Uranium-238 2.54
MD50-08-7450 600.0 to 602.0 ft QBO
Uranium-234 3.15
Uranium-238 3.32
Tritium 2119.25
MD50-08-7441 650.0 to 653.0 ft TT
Uranium-234 1.02
Uranium-238 0.912
Tritium 505.338

50-603468
MD50-08-7888 300.0-301.5 ft QBT1G
Uranium-234 2.83
Uranium-238 3.04
MD50-08-7894 300.0-300.0 ft NA
Tritium 332.046
MD50-08-7889 350.0-351.0 ft QCT
Uranium-234 1.45 (J+)
Uranium-238 1.45 (J+)
MD50-08-7890 400.0-401.5 ft QBO
Uranium-234 2.93 (J)
Uranium-238 3.02 (J)
MD50-08-7891 450.0-451.5 ft QBO
Uranium-234 0.761 (J)
Uranium-238 0.731 (J)

50-603467
MD50-08-14858 287.0-287.0 ft NA
Tritium 2099.55 (J)
MD50-08-14860 360.0-360.0 ft NA
Tritium 205.892
MD50-08-14857 500.0-500.0 ft NA
Tritium 3852.11 (J)

50-603383
MD50-08-14863 286.0-286.0 ft NA
Tritium 27829.2
MD50-08-14864 359.0-359.0 ft NA
Tritium 22695.4
MD50-08-14865 408.0-408.0 ft NA
Tritium 24738.8
MD50-08-14866 450.0-450.0 ft NA
Tritium 25041.8

50-603373

50-603064
MD50-08-8328 8.5-10.0 ft QBT3
Uranium-234 0.97
Uranium-238 0.841
MD50-08-8329 23.0-25.0 ft QBT3
Uranium-234 0.94
Uranium-238 0.94
MD50-08-8330 48.5-50.0 ft QBT3
Uranium-234 1.1
Uranium-238 1.06
MD50-08-8342 66.0-66.0 ft NA
Tritium 235.669
MD50-08-8331 98.5-100.0 ft QBT2
Uranium-234 1.07
Uranium-238 1.24
MD50-08-8344 113.0-113.0 ft NA
Tritium 738.257
MD50-08-8332 148.5-150.0 ft QBT1V
Uranium-234 1.06
Uranium-238 1.01
MD50-08-8345 176.0-176.0 ft NA
Tritium 659.234
MD50-08-8333 198.5-200.0 ft QBT1V
Uranium-234 2.25
Uranium-238 2.28
MD50-08-8338 200.0-200.0 ft NA
Tritium 247.297
MD50-08-8334 247.5-250.0 ft QBT1G
Uranium-234 3.12
Uranium-238 3.03
MD50-08-8337 250.0-250.0 ft NA
Tritium 233.715
MD50-08-8335 298.5-300.0 ft QBT1G
Uranium-234 3.48
Uranium-238 3.65
MD50-08-8341 332.0-332.0 ft NA
Tritium 352.988
MD50-08-8336 350.0-351.5 ft QCT
Uranium-234 1.1
Uranium-238 1.21
MD50-08-8340 400.0-400.0 ft NA
Tritium 378.555
MD50-08-8357 400.0-401.5 ft QBO
Uranium-234 2.28
Uranium-238 2.27
MD50-08-8358 450.0-451.5 ft QBO
Uranium-234 2.07 (J+)
Uranium-238 2.07 (J+)
MD50-08-8339 500.0-500.0 ft NA
Tritium 779.478
MD50-08-8359 500.0-502.0 ft QBO
Uranium-234 2.72
Uranium-238 2.91

50-603063
MD50-08-8282 8.0 to 10.0 ft QBT3
Uranium-234 0.698
Uranium-238 0.758
MD50-08-8296 10.0 to 10.0 ft NA
Tritium 405.273
MD50-08-8283 23.5 to 25.0 ft QBT3
Uranium-234 0.874
Uranium-238 0.807
MD50-08-8295 25.0 to 25.0 ft NA
Tritium 1001.76
MD50-08-8284 48.5 to 50.0 ft QBT3
Uranium-234 0.909
Uranium-238 0.893
MD50-08-8294 50.0 to 50.0 ft NA
Tritium 529.113
MD50-08-8285 97.5 to 99.0 ft QBT3
Uranium-234 0.856
Uranium-238 0.884
MD50-08-8291 99.0 to 99.0 ft NA
Tritium 877.999
MD50-08-8286 148.0 to 150.0 ft QBT2
Uranium-234 0.96
Uranium-238 0.893
MD50-08-8292 150.0 to 150.0 ft NA
Tritium 1135.36
MD50-08-8287 198.0 to 200.0 ft QBT1V
Uranium-234 1.52
Uranium-238 1.66
MD50-08-8293 200.0 to 200.0 ft NA
Tritium 3402.55
MD50-08-8288 248.0 to 250.0 ft QBT1G
Uranium-234 2.67
Uranium-238 2.64
MD50-08-8311 300.0 to 302.5 ft QBT1G
Uranium-234 3.45
Uranium-238 3.75
MD50-09-1668 347.0 to 347.0 ft NA
Tritium 446.414
MD50-09-1667 397.0 to 397.0 ft NA
Tritium 719.574
MD50-08-8290 400.0 to 402.5 ft QBO
Uranium-234 2.03
Uranium-238 1.95
MD50-08-8312 450.0 to 452.0 ft QBO
Uranium-234 2.25
Uranium-238 2.15
Tritium 1370.25

50-603062
MD50-08-8238 48.5-50.0 ft QBT3
Uranium-234 1.05
Uranium-238 1.02
MD50-08-8239 98.5-100.0 ft QBT2
Uranium-234 1.03
Uranium-238 1.06
MD50-08-8250 100.0-100.0 ft NA
Tritium 896.908
MD50-08-8240 148.5-150.0 ft QBT2
Uranium-234 1.07
Uranium-238 1.07
MD50-08-8241 198.5-200.0 ft QBT1V
Uranium-234 2.01
Uranium-238 2.36
MD50-08-8242 248.5-250.0 ft QBT1G
Uranium-234 3.02
Uranium-238 2.92
MD50-08-8243 298.5-300.0 ft QBT1G
Uranium-234 3.12
Uranium-238 3.12
MD50-08-8252 337.0-337.0 ft NA
Tritium 318.829
MD50-08-8244 350.0-352.0 ft QCT
Uranium-234 0.9
Uranium-238 1.1
MD50-08-8253 387.0-387.0 ft NA
Tritium 202.773
MD50-08-8245 400.0-402.0 ft QBO
Uranium-234 2.16
Uranium-238 2.23
MD50-08-8246 450.0-452.0 ft QBO
Uranium-234 2.22
Uranium-238 2.3

50-603061
MD50-08-8192 8.0 to 10.0 ft FILL
Uranium-234 0.834
Uranium-238 0.915
MD50-08-8193 24.0 to 25.0 ft QBT3
Uranium-234 0.7
Uranium-238 0.695
MD50-08-8205 25.0 to 25.0 ft NA
Tritium 646.261
MD50-08-8194 49.0 to 50.0 ft QBT3
Uranium-234 0.897
Uranium-238 0.887
MD50-08-8204 50.0 to 50.0 ft NA
Tritium 554.048
MD50-08-8195 97.5 to 100.0 ft QBT2
Uranium-234 0.981
Uranium-238 1.01
MD50-08-8196 149.0 to 150.0 ft QBT2
Uranium-234 1.13
Uranium-238 1.14
MD50-08-8202 150.0 to 150.0 ft NA
Tritium 402.937
MD50-08-8201 185.0 to 185.0 ft NA
Tritium 392.077
MD50-08-8197 198.5 to 200.0 ft QBT1V
Uranium-234 1.37
Uranium-238 1.33
MD50-08-8230 228.0 to 228.0 ft NA
Tritium 593.604
MD50-08-8198 249.0 to 250.0 ft QBT1G
Uranium-234 2.81
Uranium-238 2.57
MD50-08-8231 274.0 to 274.0 ft NA
Tritium 2815.92
MD50-08-8199 300.0 to 302.0 ft QBT1G
Uranium-234 3.98
Uranium-238 3.76
MD50-08-8200 350.0 to 352.0 ft QCT
Uranium-234 2.3
Uranium-238 2.43
MD50-08-8208 397.0 to 397.0 ft NA
Tritium 3493.3
MD50-08-8221 400.0 to 402.0 ft QBO
Uranium-234 1.91 (J+)
Uranium-238 1.81 (J+)
MD50-08-8207 450.0 to 450.0 ft NA
Tritium 557.934
Uranium-234 2.08
Uranium-238 2.02

50-603060
MD50-08-8148 48.0-50.0 ft QBT3
Uranium-234 0.909
Uranium-238 0.713
MD50-08-8161 50.0-50.0 ft NA
Tritium 1387.68
MD50-08-8149 99.0-100.0 ft QBT3
Uranium-234 1.06
Uranium-238 0.958
MD50-08-8160 100.0-100.0 ft NA
Tritium 957.545
MD50-08-8150 149.0-150.0 ft QBT2
Uranium-234 1.15
Uranium-238 1.01
MD50-08-8151 199.0-200.0 ft QBT1V
Uranium-234 1.38
Uranium-238 1.33
MD50-08-8158 200.0-200.0 ft NA
Tritium 1505.88
MD50-08-8152 248.5-250.0 ft QBT1V
Uranium-234 2.37
Uranium-238 2.48
MD50-08-8157 250.0-250.0 ft NA
Tritium 1154.94
MD50-08-8153 298.5-300.0 ft QBT1G
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