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I-1.0 INTRODUCTION  

This Los Alamos National Laboratory (LANL or the Laboratory) investigation report appendix summarizes 
the data collected in support of the investigation for Consolidated Unit 21-016(a)-99 (Material Disposal 
Area [MDA] T) in Technical Area (TA) 21, including the Building 21-035 area, Building 21-257 area, and 
the DP (Delta Prime) Canyon slope. Consolidated Unit 21-016(a)-99 is comprised of solid waste 
management units (SWMUs) 21-007, 21-010(a-h), 21-011(a,c,d,e,f,g,i,j), 21-016(a,b,c) and 
AOCs 21-001, 21-011(h), 21-028(a), C-21-009, and C-21-012. In addition, the MDA T investigation work 
plan (LANL 2004, 85641) included an additional eight AOCs (C-21-002, C-21-005, C-21-007, C-21-033, 
C-21-034, C-21-035, C-21-036, and C-21-037) that are not part of Consolidated Unit 21-016(a)-99 but are 
located in the footprint of the consolidated unit. For the purpose of this investigation, these AOCs are 
considered to be included in Consolidated Unit 21-016(a)-99. Summary descriptions of the SWMUs and 
AOCs in Consolidated Unit 21-016(a)-99 are included in the investigation report’s section 2.1 and in 
Appendix B, Table B-1, of the approved investigation work plan (LANL 2004, 85641).  

Historical sampling activity is described in the investigation report’s section 2.2 and in greater detail in the 
approved work plan for Consolidated Unit 21-016(a)-99 (LANL 2004, 85641). The Phase 1 Resource 
Conservation and Recovery Act (RCRA) facility investigation (RFI) data collected from 1992 through 1997 
were determined to be acceptable by way of the data-quality assessment presented in Appendix B. 
The data also include the current investigation data that were collected under the approved work plan 
(LANL 2004, 85641) in 2005 and 2006. All data discussed in this appendix (Appendix I) are included in 
Appendix H (provided on compact disc [CD]).  

The scope of the activities for the 2005–2006 investigation at Consolidated Unit 21-016(a)-99 included 
conducting geodetic, geophysical, and radiological surveys; surface and shallow-subsurface sampling; 
pore gas sampling; and borehole drilling and sampling. A radiological survey was completed for the entire 
study area. Geophysical surveys, borehole drilling, and sampling were conducted in all areas except the 
DP Canyon slope, which precluded access for subsurface sampling. In DP Canyon, only surface and 
shallow-subsurface sampling were conducted. 

I-1.1 Consolidated Unit 21-016(a)-99 and DP Canyon Slope 

As described in section 2.4 of the investigation report, the approved work plan (LANL 2004, 85641) 
divided Consolidated Unit 21-016(a)-99 into the following three distinct areas for the purposes of 
evaluating the historical nature and extent of contamination and identifying the additional data 
requirements of the investigation: (1) the area in and around the absorption beds, disposal shafts, and the 
Retrievable Waste Storage Area (RWSA), (2) former Building 21-035, and (3) active Building 21-257. 
The slope north of Consolidated Unit 21-016(a)-99 in DP Canyon was also assessed because it is directly 
downgradient of Consolidated Unit 21-016(a)-99. Both solid media and vapor-phase samples were 
collected at Consolidated Unit 21-016(a)-99 for characterization purposes. The solid media sampled 
included soil, fill, Quaternary alluvium (Qal), and Bandelier tuff. On the DP Canyon slope, only soil 
samples were collected. Tabular lists of the samples collected from all areas and the associated analyses 
are presented in Table I-1.1-1 (solid media) and Table I-1.1-2 (pore gas). Figure I-1.1-1 shows all 
sampling locations.  
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I-1.1.1 Absorption Beds, Disposal Shafts, and the RWSA 

The beds, shafts, and the RWSA were characterized by drilling and collecting subsurface samples of 
solid media and vapor-phase media. A total of 55 locations were sampled. At two of these locations 
(21-25263 and 21-25264), pore gas samples were also collected.  

I-1.1.2 Building 21-035 

A total of 27 locations were sampled to address the data needs for the former Building 21-035 and the 
immediately surrounding area. At location 21-25262, pore gas samples were also collected.  

I-1.1.3 Building 21-257 

A total of 14 locations were sampled to address the data needs for Building 21-257 and the immediately 
surrounding area. Four of these locations were intended to target a suspected paleochannel location.  

I-1.1.4 DP Canyon Slope 

The southern slope of DP Canyon adjacent to Consolidated Unit 21-016(a)-99 was characterized by 
collecting surface and shallow-subsurface samples from 40 locations. Sampling targeted areas 
downslope from the absorption beds, existing drainages, and fine-grained deposits where runoff from 
Consolidated Unit 21-016(a)-99 could have interacted with slope soils. 

I-2.0 IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN 

This section identifies the chemicals of potential concern (COPCs) for Consolidated Unit 21-016(a)-99 
and the DP Canyon slope. All COPCs identified were reviewed to determine the nature and extent at the 
site (section I-4.0) and were carried forward into the risk assessments (Appendix J). 

COPCs are identified differently for inorganic chemicals, organic chemicals, and radionuclides. An 
inorganic chemical is initially identified as a COPC if at least one result or the analytical detection limit 
exceeds the background value (BV). If additional graphical or statistical comparisons with the background 
data set demonstrate that site concentrations are within the range of background concentrations, the 
analyte is eliminated as a COPC. This comparison method includes plotting the maximum value, 
minimum value, mean, first quartile (25th percentile), third quartile (75th percentile), and outliers for both 
the sample data set and background data set. These plots are referred to as box-and-whisker plots and 
allow for graphical comparisons of data sets. If there is no associated BV, the chemical is a COPC if it is 
detected in site samples. Any organic chemical detected in site samples automatically is a COPC.  

Radionuclides are divided into fallout radionuclides and naturally occurring radionuclides. The fallout 
radionuclides include tritium, strontium-90, cesium-137, plutonium-238, plutonium-239/240, and 
americium-241. Fallout values (FVs) for the fallout radionuclides exist for the top 0 to 6 in. of media. If the 
activity of a fallout radionuclide exceeds the FV in a sample from the top 6 in. of media, it is initially 
identified as a COPC. If additional comparisons with the background data set demonstrate that sampling 
activities are within the range of background activities, the radionuclide is eliminated as a COPC. Fallout 
radionuclides detected in site samples collected below 6 in. are COPCs. Naturally occurring radionuclides 
detected at activities above their respective BVs in sites samples are initially identified as COPCs. If 
additional comparisons with the background data set demonstrate that sampling activities are within the 
range of background concentrations, the radionuclide is eliminated as a COPC. If there is no associated 
BV for the radionuclide and it is detected in site samples, it is retained as a COPC.  
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Background data are available for soil (all soil horizons, designated by the media code ALLH); sediment 
(media code SED); and for several geologic units, including Bandelier Tuff (media codes Qbt 4, Qbt 3, 
Qbt 2, Qbt 1v, Qbt 1g, Qct, and Qbo). Fill material is undifferentiated and may include soil and crushed 
tuff in varying proportions. Soil BVs are used for fill (LANL 1998, 59730), and soil and fill samples are 
evaluated together.  

The area within Consolidated Unit 21-016(a)-99 was at one time part of a braided drainage system on the 
western end of the Pajarito Plateau, originating in the Sierra de los Valles according to the geomorphic 
studies chapter on DP Mesa and vicinity in “Earth Science Investigations for Environmental Restoration, 
Los Alamos National Laboratory Technical Area 21” (Broxton and Eller 1995, 58207, pp. 68–69). 
Samples collected from this area are referred to as paleochannel samples or Qal. The Qal samples were 
compared with LANL sediment background data (LANL 1998, 59730) for COPC identification. 

Any chemical detected in pore gas samples is identified as a COPC. In some cases, individual analytical 
results are qualified as “rejected” because of data-quality issues. Rejected analytical results are not 
included in the data review, the evaluations of nature and extent, or the risk-screening assessments 
documented in Appendix J. Data-quality issues, data qualifiers, and rejected analytical results are 
discussed in Appendix G. A summary of COPCs for Consolidated Unit 21-016(a)-99 is provided in 
Table I-2.0-1. 

I-3.0 COPCs FOR CONSOLIDATED UNIT 21-016(a)-99 

The following subsections include discussions of the inorganic chemical, organic chemical, and 
radionuclide COPCs that were retained or eliminated. 

I-3.1 Inorganic Chemicals in Soil, Fill, Quaternary Alluvium, and Tuff 

Soil and fill, Qal, and tuff samples collected at Consolidated Unit 21-016(a)-99 and the DP Canyon slope 
were analyzed for anions, target analyte list (TAL) metals, total cyanide, perchlorate, uranium, dioxins and 
furans, semivolatile organic chemicals (SVOCs), volatile organic chemicals (VOCs), radionuclides, and 
tritium (Table I-1.1-1).  

I-3.1.1 Inorganic COPCs in Soil and Fill  

The following inorganic chemicals were initially identified as COPCs in soil and fill samples: antimony, 
arsenic, barium, beryllium, cadmium, calcium, chromium, copper, lead, lithium, mercury, nickel, nitrate, 
perchlorate, selenium, silver, strontium, thallium, uranium, and zinc. Box-and-whisker plots comparing the 
ranges of site data with the background data are presented in Figures I-3.1-1 through I-3.1-24. These 
comparisons were used to eliminate some COPCs. 

Calcium was slightly outside the range of background (Figure I-3.1-7) but was eliminated as a COPC 
because it is an essential nutrient (EPA 1989, 08021). 

Antimony and arsenic were retained as COPCs because detection limits for some antimony (19 mg/kg) 
and arsenic (2 mg/kg) results exceeded BV and were outside the background range (Figures I-3.1-2 and 
I-3.1-3). 

Lithium, nitrate, perchlorate, and strontium were retained as COPCs because these analytes were 
detected and no background data are available.  
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Uranium was not retained as a COPC. All concentrations and sample-specific detection limits are within 
the range of concentrations comprising the soil background data sets (Figures I-3.1-22). 

All other initial COPCs, including barium, beryllium, cadmium, chromium, copper, lead, mercury, nickel, 
selenium, silver, thallium, and zinc, were retained. The complete list of COPCs for soil and fill is presented 
in Table I-2.0-1. The frequencies of inorganic chemicals in soil and fill above BVs are presented in Table 
I-3.1-1. Analytical results are presented in Table I-3.1-2.  

I-3.1.2 Inorganic COPCs in Quaternary Alluvium  

Qal samples were collected from the paleochannel at Consolidated Unit 21-016(a)-99 and compared with 
LANL sediment background data (LANL 1998, 59730) because there was no background data available 
for Qal. The initial list of COPCs included arsenic, cadmium, calcium, chromium, cobalt, mercury, nickel, 
selenium, silver, sodium, thallium, and zinc. Box-and-whisker plots comparing the site data with the 
background data are presented in Figures I-3.1-1 through I-3.1-24. These comparisons were used to 
eliminate some COPCs. 

Calcium and sodium were eliminated as COPCs because they are essential nutrients (EPA 1989, 08021). 
Calcium was slightly outside the range of background (Figure I-3.1-7); sodium was within the range of 
background (Figure I-3.1-20). 

Selenium and silver were retained as COPCs because some of the detection limits for the selenium 
(7 mg/kg) and silver (3 mg/kg) analytical results exceeded BV and were outside the background range 
(Figures I-3.1-18 and I-3.1-19). 

Thallium was not retained as a COPC. Thallium was not detected in any of the samples; the maximum 
sample-specific detection limit (0.76 mg/kg) was slightly greater than the BV of 0.73 mg/kg. 

All other initial COPCs, including arsenic, cadmium, chromium, cobalt, mercury, nickel, and zinc, were 
retained for the Qal material. The complete list of COPCs for Quarternary alluvium is presented in Table I-
2.0-1. The frequencies of detected inorganic chemicals in Qal are presented in Table I-3.1-1. The results 
are presented in Table I-3.1-3.  

I-3.1.3 Inorganic COPCs in Tuff 

Tuff samples were collected from geologic units Qbt 3, Qbt 2, Qbt 1v, Qbt 1g, Qbc t, Qbo, and Qbt t, and 
compared with applicable LANL tuff BVs (LANL 1998, 59730). The following COPCs were initially 
identified in tuff samples: aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, 
cobalt, copper, fluoride, iron, lead, magnesium, manganese, mercury, nickel, nitrate, perchlorate, 
potassium, selenium, silver, thallium, uranium, vanadium, and zinc. Box-and-whisker plots comparing the 
site data with the background data are presented in Figures I-3.1-1 through I-3.1-24. These comparisons 
were used to eliminate some COPCs. 

• Fluoride, nitrate, and perchlorate were detected in at least one sample. These inorganic 
chemicals have no BVs for comparison, and were retained as COPCs. 

• Calcium, magnesium, and potassium were eliminated as COPCs because they are essential 
nutrients (EPA 1989, 08021).  

• Uranium was not retained as a COPC because all sampling activities were within the range of 
background concentrations (Figure I-3.1-22).  
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All other initial COPCs, including aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium, 
cobalt, copper, lead, iron, manganese, mercury, nickel, nitrate, perchlorate, selenium, silver, thallium, 
vanadium, and zinc were retained for the tuff material. The complete list of COPCs for tuff is presented in 
Table I-2.0-1. The frequencies of inorganic chemicals in tuff above BVs are presented in Table I-3.1-1. 
The results are presented in Table I-3.1-4.  

I-3.2 Organic Chemicals in Soil, Fill, Quaternary Alluvium, Tuff, and Pore Gas 

I-3.2.1 Organic COPCs in Soil and Fill 

Soil and fill samples at Consolidated Unit 21-016(a)-99 and DP Canyon slope were analyzed for 
dioxins/furans, SVOCs, and VOCs (Table I-1.1-1). The following organic chemicals were detected in soil 
and/or fill at Consolidated Unit 21-016(a)-99 and were retained as COPCs: acenaphthene; acetone; 
anthracene; benzo(a)anthracene; benzo(a)pyrene; benzo(b)fluoranthene; benzo(g,h,i)perylene; 
benzo(k)fluoranthene; benzoic acid; bis(2-ethylhexyl)phthalate; 2-butanone; chrysene; di-n-
butylphthalate; fluoranthene; fluorene; heptachlorodibenzodioxin [1,2,3,4,6,7,8-];; 
heptachlorodibenzofuran [1,2,3,4,6,7,8-];; hexachlorodibenzodioxin [1,2,3,7,8,9-]; hexachlorodibenzofuran 
[1,2,3,4,7,8-]; hexachlorodibenzofuran [1,2,3,6,7,8-]; hexachlorodibenzofuran [2,3,4,6,7,8-]; 2-hexanone; 
indeno(1,2,3-cd)pyrene; 4-isopropyltoluene; methylene chloride; 2-methylnaphthalene; naphthalene; 
octachlorodibenzodioxin [1,2,3,4,6,7,8,9-]; octachlorodibenzofuran [1,2,3,4,6,7,8,9-]; 
pentachlorodibenzofuran [1,2,3,7,8-]; pentachlorodibenzofuran [2,3,4,7,8-]; phenanthrene; pyrene; 
tetrachloroethelene; toluene; trichloroethene; and 1,3 xylene+1,4-xylene. The complete list of COPCs for 
soil and fill are presented in Table I-2.0-1. The frequencies of detected organic chemicals in soil and fill 
are presented in Table I-3.2-1. The results are presented in Table I-3.2-2.  

I-3.2.2 Organic COPCs in Quaternary Alluvium  

Qal samples were analyzed for SVOCs and VOCs (Table I-1.1-1). The following organic chemicals were 
detected in Qal at Consolidated Unit 21-016(a)-99 and were retained as COPCs: bis(2ethylhexyl) 
phthalate, tetrachloroethelene, toluene, and trichlorofluoromethane. The complete list of COPCs for Qal is 
presented in Table I-2.0-1. The frequencies of detected organic chemicals in Qal are presented in Table I-
3.2-1. The results are presented in Table I-3.2-3.  

I-3.2.3 Organic COPCs in Tuff 

Samples of tuff from units Qbt 3, Qbt 2, Qbt1v, Qbt 1g, Qbc t, Qbo, and Qbt t were analyzed for SVOCs 
and VOCs and dioxins/furans (Table I-1.1-1). The following organic chemicals were detected and retained 
as COPCs: acenaphthene; acenaphthylene; acetone; anthracene; benzene; benzo(a)anthracene; 
benzo(a)pyrene; benzo(b)fluoranthene; benzo(g,h,i)perylene; benzo(k)fluoranthene; benzoic acid; 
bis(2-ethylhexyl)phthalate; 4-bromophenyl-phenylether; 2-butanone; butylbenzylphthalate; carbon 
disulfide; chloroform; 2-chloronaphthalene; chrysene; 1,2-dibromo-3-chloropropane; 1,2-dichlorobenzene; 
1,3-dichlorobenzene; di-n-butylphthalate; fluoranthene; fluorene; heptachlorodibenzodioxin 
[1,2,3,4,6,7,8-]; heptachlorodibenzofuran [1,2,3,4,6,7,8-]; hexachlorodibenzodioxin [1,2,3,4,7,8-]; 
hexachlorodibenzodioxin [1,2,3,6,7,8-]; hexachlorodibenzodioxin [1,2,3,7,8,9-]; hexachlorodibenzofuran 
[1,2,3,4,7,8-]; hexachlorodibenzofuran [2,3,4,6,7,8-];; indeno(1,2,3-cd)pyrene; methyl-2-pentanone; 
methylene chloride; 2-methylnaphthalene; naphthalene; octachlorodibenzodioxin [1,2,3,4,6,7,8,9-]; 
pentachlordibenzofurans [2,3,4,7,8-]; phenanthrene; pyrene; tetrachloroethelene; toluene; and trichloro-
fluoromethane. The complete list of COPCs for tuff is presented in Table I-2.0-1. The frequencies of 
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detected organic chemicals in tuff are presented in Table I-3.2-1. The results are presented in Table I-3.2-
4.  

I-3.2.4 Organic COPCs in Pore Gas  

All pore gas samples collected at Consolidated Unit 21-016(a)-99 were analyzed for VOCs. The following 
organic chemicals were detected in pore gas and retained as COPCs: acetone; benzene; bromodichloro-
methane; 1-butanol; 2-butanone; carbon disulfide; carbon tetrachloride; chloroethane; chloroform; chloro-
methane; cyclohexane; 1,4-dichlorobenzene; dichlorodifluoromethane; 1,1-dichloroethane; 1,2-dichloro-
ethane; 1,1-dichloroethene; 1,2-dichloroethene(cis); 1,2-dichloropropane; 4-ethyltoluene; hexane; 
4-methyl-2-pentanone; methylenechloride; n-heptane; propylene; styrene; tetrachloroethene; toluene; 
1,1,2-trichloro-1,2,2-trifluoroethane; 1,1,1-trichloroethane; 1,1,2-trichloroethane; trichloroethene; 1,2,4-tri-
methylbenzene; vinyl chloride; 1,2-xylene; and 1,3-xylene+1,4-xylene. The complete list of COPCs for 
pore gas is presented in Table I-2.0-1. The frequencies of detected organic chemicals in pore gas are 
presented in Table I-3.2-5. The results are presented in Table I-3.2-6.  

I-3.3 Radionuclides in Soil, Quaternary Alluvium, Tuff, and Pore Gas 

I-3.3.1 Radionuclide COPCs in Soil and Fill  

Soil samples at Consolidated Unit 21-016(a)-99 and DP Canyon slope were analyzed for americium-241, 
cesium-134, cesium-137, cobalt-60, europium-152, plutonium-238, plutonium-239, ruthenium-106, 
sodium-22, strontium-90, thorium-228, tritium, uranium-234, uranium-235, and uranium-238 (Table 
I-1.1-1). The following COPCs were initially identified in soil and fill samples: americium-241, cesium-137, 
cobalt-60, plutonium-238, plutonium-239, strontium-90, tritium, uranium-234, uranium-235, and uranium-
238. Box-and-whisker plots comparing the site data with the background data are presented in Figures 
I-3.3-1 through I-3.3-6. These comparisons were used to eliminate some fallout radionuclides. Tritium was 
eliminated as a COPC in soil because of the similarity of the plots shown in Figure I-3.3-6. The complete 
list of COPCs for soil and fill are presented in Table I-2.0-1. The frequencies of radionuclides detected or 
radionuclides detected above BVs in soil and fill are presented in Table I-3.3-1. The results are presented 
in Table I-3.3-2.  

I-3.3.2 Radionuclide COPCs in Quaternary Alluvium 

Samples of Qal were collected from the paleochannel at Consolidated Unit 21-016(a)-99 and were 
analyzed for americium-241, cesium-134, cesium-137, cobalt-60, europium-152, plutonium-238, 
plutonium-239, ruthenium-106, sodium-22, strontium-90, uranium-234, and uranium-238. Cesium-134, 
cobalt-60, europium-152, ruthenium-106, sodium-22, strontium-90, and uranium-235 were not detected in 
any samples, and therefore are not COPCs. The following COPCs were identified in Qal samples: 
americium-241, cesium-137, plutonium-238, plutonium-239, uranium-234, and uranium-238. The 
complete list of COPCs for Qal is presented in Table I-2.0-1. The frequencies of radionuclides detected or 
radionuclides detected above BVs in Qal are presented in Table I-3.3-1. The results are presented in 
Table I-3.3-3.  

I-3.3.3 Radionuclide COPCs in Tuff 

Samples of tuff from units Qbt 3, Qbt 2, Qbt 1v, Qbt 1g, Qbc t, Qbo, and Qbt t were analyzed for 
americium-241, cesium-134, cesium-137, cobalt-60, europium-152, plutonium-238, plutonium-239, 
ruthenium-106, sodium-22, strontium-90, tritium, uranium-234, uranium-235, and uranium-238. Cesium-
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134, cobalt-60, ruthenium-106, and sodium-22 were not detected in any samples and therefore are not 
COPCs. The following COPCs were identified in tuff samples: americium-241, cesium-137, europium-
152, plutonium-238, plutonium-239, strontium-90, tritium, uranium-234, uranium-235, and uranium-238. 
The complete list of COPCs for tuff is presented in Table I-2.0-1. The frequencies of radionuclides 
detected or radionuclides detected above BVs in tuff are presented in Table I-3.3-1. The results are 
presented in Table I-3.3-4.  

I-3.3.4 Radionuclide COPCs in Pore Gas 

Pore gas samples were analyzed for tritium (Table I-1.1-2) and tritium was detected in samples from all 
three boreholes. Therefore, tritium is a COPC for pore gas. The frequencies of tritium detected in pore 
gas are presented in Table I-3.3-5. The results are presented in Table I-3.3-6.  

I-4.0 NATURE AND EXTENT OF CONTAMINATION 

The following sections present the analytical results for the nature and extent of contamination at 
Consolidated Unit 21-016(a)-99. . To further clarify the analysis and discussion, the consolidated unit is 
divided into the absorption beds, shafts, and the RWSA and the Building 21-035 and Building 21-257 
areas. The nature and extent are also evaluated for the DP Canyon slope. The DP Canyon slope is not 
technically part of the consolidated unit but could have been impacted directly by site operations. This 
satisfies the data requirements that are identified in the approved investigation work plan (LANL 2004, 
85641) and that are summarized in section 2 of the investigation report. It is important to recognize, 
however, that the objective of characterization activities at Consolidated Unit 21-016(a)-99 is to establish 
the nature and extent of contamination for the consolidated unit as a whole and not specifically for the 
individual areas. An analysis of the nature and extent of contamination for the entire consolidated unit 
based on the area analyses is presented after the area discussions. 

This section also presents the analytical results of the nature and extent of subsurface pore gas for the 
consolidated unit as a whole.  

I-4.1 Nature and Extent of Contamination in Soil and Tuff 

I-4.1.1 Absorption Beds, Disposal Shafts, and the RWSA 

The analytical results from previous drilling and sampling demonstrated that the vertical and lateral extent 
of all COPCs within the Qbt 3 and Qbt 2 units below and around the absorption beds, disposal shafts, and 
the RWSA is defined. However, historical RFI samples were not analyzed for perchlorate or tritium, and 
total uranium, isotopic uranium, and americium-241 were not analyzed by alpha spectroscopy. Therefore, 
the approved work plan (LANL 2004, 85641) specified the collection of additional subsurface samples 
around the absorption beds and disposal shafts and required analysis for these analytes by appropriate 
methods. In addition, previous investigations did not specifically target the former operational surface of 
Consolidated Unit 21-016(a)-99. As a result, the approved work plan also specified focused sampling of 
the buried operational surface (where it could be identified in recovered core), including dioxins, furans 
analysis. 

I-4.1.1.1 Inorganic Chemicals 

A total of 23 inorganic COPCs are present within the absorption beds, shafts, and the RWSA sampling 
area. Fluoride is the only inorganic COPC that is not present within the absorption beds, disposal shafts, 
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and the RWSA sampling area. The distribution of inorganic chemicals present at concentrations above 
BV in the sampling area is depicted in Plate I-4.1-1; the results are presented in Table I-4.1-1. 

Perchlorate was detected in multiple samples collected during the 2005–2006 investigation; however, the 
detected concentrations are extremely low. The highest perchlorate concentrations (0.102 mg/kg and 
0.068 mg/kg) occurred in samples collected from depths of 174–176 ft at location 21-25374 and 229–
231 ft at location 21-25372. The concentrations decreased by orders of magnitude laterally and vertically 
from these locations, demonstrating that the nature and extent of perchlorate have been fully defined. 
Three-dimensional/profile realizations of the perchlorate distribution at Consolidated Unit 21-016(a)-99 
are depicted in Figures I-4.1-1a and I-4.1-1b. 

The nitrate distribution and concentration trends are similar to those of perchlorate. Nitrate was detected 
in multiple samples collected during the 2005–2006 investigation. The maximum nitrate concentration, 
68.5 mg/kg, occurred in a sample collected from a depth of 229–331 ft at location 21-25372. The second 
highest concentration (22.9 mg/kg) was detected in a sample collected from a depth of 174–176 ft at 
location 21-25374. Nitrate concentrations decrease with depth in both boreholes. Nitrate is mostly 
confined to the area immediately around and predominantly to the north of the absorption beds, and 
occurs at higher concentrations at moderate depth (the five highest concentrations all occur in samples 
collected from depths of approximately 175–280 ft). Nitrate concentrations decrease both laterally and 
vertically and the lateral and vertical extent of nitrate is defined. Three-dimensional/profile realizations of 
the nitrate distribution at Consolidated Unit 21-016(a)-99 are depicted in Figures I-4.1-2a and I-4.1-2b. 

Arsenic concentrations in samples collected from multiple locations during previous investigations 
exceeded the BV. However, the maximum concentration of arsenic detected was only 24.9 mg/kg, 
detected in a sample collected from a depth of 21.8–22.1 ft at location 21-05054. Arsenic concentration 
trends decreased laterally and vertically from this location, typically to levels below the BV. The maximum 
arsenic concentration detected in samples collected during the 2005–2006 investigation was 4.75 mg/kg; 
the results of this investigation confirmed the previous investigation results.  

Barium concentrations at multiple locations sampled during previous investigations exceeded the BV; 
however, the number of samples with concentrations above BV was low, and concentrations decreased 
laterally and vertically from these locations. The highest concentration (497 mg/kg) detected in previous 
investigations was detected at location 21-05054 in a sample collected from a depth of 7.5–8.2 ft. The 
maximum barium concentration in any of the 2005–2006 samples was 116 mg/kg, detected at location 
21-25374 at a depth of 234–236 ft. Barium concentrations decreased laterally and vertically from this 
location, confirming the results of previous investigations.  

Cadmium concentrations in samples collected from multiple locations during previous investigations 
exceeded the BV. The highest concentrations (49 mg/kg and 33.5 mg/kg) occurred at location 21-05051 
in samples collected from depths of 13.8–14.5 ft and 20–21 ft, respectively. The previous data 
demonstrated that cadmium concentrations decreased laterally and vertically from this location to 
concentrations below BV. Cadmium concentrations did not exceed the BV in any of the 2005–2006 
samples, confirming the results of previous investigations. 

Chromium concentrations in samples collected from multiple locations during previous investigations 
exceeded the BV. The maximum concentration (133 mg/kg) was detected at location 21-05054 at a depth 
of 10.5–11.0 ft. The previous data demonstrated that chromium concentrations decreased laterally and 
vertically from this location to concentrations below BV. The maximum chromium concentration detected 
in any of the samples collected during the 2005–2006 investigation was 22 mg/kg. This concentration was 
detected in a sample collected from a depth of 99–101 ft at location 21-25373. None of the other results 
exceeded twice the BV, confirming the results of previous investigations. 
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Copper concentrations in samples collected from multiple locations during previous investigations 
exceeded the BV; however, very few samples contained concentrations above twice the BV, and the 
maximum concentration detected was only 131mg/kg at a depth of 17.0–17.3 ft at location 21-05053. The 
previous data demonstrated that copper concentrations decreased laterally and vertically from this 
location to concentrations below BV. Copper concentrations did not exceed the BV in any of the 2005–
2006 samples, confirming the results of previous investigations. 

Lead concentrations at multiple locations sampled during previous investigations exceeded the BV. Lead 
concentrations twice the BV were found in seven tuff samples and one sample in fill material. The 
maximum detected concentration of 52 mg/kg occurred at location 21-05055 at a depth of 14.5–15.0 ft. 
Lead concentration trends decreased laterally and vertically from the location of the highest 
concentration, typically to levels below the BV. Lead concentrations exceeded twice the BV in samples 
collected from only two of the 2005–2006 locations. The maximum concentration (42.9 mg/kg detected in 
a sample collected from a depth of 36–38 ft at location 21-25373) was similar to the previously detected 
maximum concentration, and the 2005–2006 data further substantiated the decreasing vertical and lateral 
concentration trends observed previously.  

Mercury concentrations in samples collected from multiple locations during previous investigations 
exceeded the BV. The maximum concentration of 18.6 mg/kg was detected at location 21-05054 in a 
sample collected from a depth of 10.5–11.0 ft. This result was two times higher than the next highest 
result, and most other concentrations detected above BV were at least an order of magnitude lower. The 
previous data demonstrated that mercury concentrations decreased laterally and vertically from this 
location to concentrations below BV. Mercury was not detected in any of the 2006–2006 samples, 
confirming the results of the previous investigation.  

Nickel was detected at concentrations above BV in samples collected from multiple locations during 
previous investigations. The maximum detected concentration of 140 mg/kg occurred in a sample 
collected at location 21-05053 from a depth of 6.5–7.0 ft. Nickel concentration trends decreased laterally 
and vertically from locations with elevated nickel concentrations to levels below the BV or analytical 
detection limits, with a single exception. A nickel concentration of 75.8 mg/kg was detected in a sample 
collected at location 21-05062 from a depth of 78.4–79.5 ft. Nickel was detected in only two samples 
collected during the 2005–2006 investigation; both results only slightly exceeded the BV. The 2005–2006 
results confirmed the previously identified decreasing trends in nickel concentration and demonstrated 
that nickel concentrations decrease to levels below BV both laterally and vertically within the absorption 
beds, shafts, and the RWSA sampling area. 

Selenium concentrations exceeded the BV in only nine samples collected during previous investigations; 
the highest detected concentration was 1 mg/kg. Selenium concentration trends decreased laterally and 
vertically from the location of the highest concentration, typically to levels below the analytical detection 
limit (although detection limits frequently exceeded the BV). Selenium concentrations in the 2005–2006 
data were higher, ranging up to 6.92 mg/kg at location 21-25373 in a sample collected from a depth of 
139–141 ft; however, concentrations decreased both laterally and vertically from the locations of highest 
concentration, confirming the results of previous investigations. 

Silver concentrations at only five locations sampled during previous investigations exceeded the BV. The 
maximum silver concentration detected was 19.8 mg/kg at a depth of 48.0–48.5 ft at location 21-05053. 
The previous data demonstrated that silver concentrations decreased laterally and vertically from this 
location to concentrations below the BV. Silver concentrations did not exceed analytical detection limits in 
any of the 2005–2006 samples, confirming the results of previous investigations. 
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Vanadium concentrations at only six locations sampled during previous investigations exceeded the BV. 
Only the maximum concentration (34.3 mg/kg) detected in a sample collected from a depth of 20–21 ft at 
location 21-05051 exceeded twice the BV. The previous data demonstrated that vanadium concentrations 
decreased laterally and vertically from this location to concentrations below the analytical detection limit. 
Vanadium concentrations exceeded the BV in only a single sample collected during the 2005–2006 
investigation, verifying previous investigation results.  

Zinc was detected at concentrations above the BV in samples collected from multiple locations during 
previous investigations. The highest concentration (699 mg/kg) occurred in a sample collected from a 
depth of 22.5–23.9 ft at location 21-05057. The previous data demonstrated that zinc concentrations 
decreased laterally and vertically from all locations with concentrations above BV to levels below BV. Zinc 
was not detected at concentrations above twice background in any of the 2005–2006 samples, confirming 
the results of previous investigations. 

There is no evidence of a release for several of the inorganic COPCs identified in the absorption beds, 
shafts, and the RWSA sampling area, including aluminum, antimony, beryllium, cobalt, iron, lithium, 
manganese, strontium, and thallium.  

• The maximum concentration of aluminum in the sampling area, approximately 30,000 mg/kg, was 
detected in three samples. Only three other samples contained concentrations slightly more than 
twice the BV. These results were likely caused by a natural variability in the tuff and the presence 
of clay minerals.  

• Antimony was detected in only four samples (with a maximum concentration of 12 mg/kg); 
adjacent to and deeper than these locations no antimony concentrations were detected above 
BV. The maximum beryllium concentration [124 mg/kg] detected in the sampling area was 
detected in a surface soil sample collected at location 21-01615. Only two other samples 
contained beryllium at concentrations slightly above twice the BV, and there was no trend evident 
in the analytical results.  

• Cobalt was detected at concentrations above twice the BV in only two samples. Cobalt was not 
present at concentrations above the BV in any of the 2005–2006 samples. 

• Lithium was identified as a COPC because it was detected and because there is no established 
lithium BV for LANL. The lithium concentrations were low, consistent across the site, and lacked 
trends. The data are likely indicative of naturally occurring levels.  

• Iron concentrations were all less than twice the BV and are likely indicative of naturally occurring 
levels. 

• Manganese was detected at greater than twice the BV in only a single analytical result (1290 
mg/kg). Adjacent to and deeper than this location, the concentrations decreased to below BV.  

• Strontium was identified as a COPC because it was present at concentrations above the 
analytical detection limit and because there is no established strontium BV for LANL. The 
strontium concentrations were low, consistent across the site, and lacked trends. The data are 
likely indicative of naturally occurring levels. 

• Thallium was detected at concentrations above the BV in only five samples. Adjacent to and 
deeper than these samples, no thallium concentrations were detected above BV.  

I-4.1.1.2 Organic Chemicals 

A total of 46 organic COPCs are detected within the absorption beds, shafts, and the RWSA sampling 
area. Bromophenyl-phenylether[4-]; carbon disulfide; hexachlorodibenzodioxin[1,2,3,4,7,8-]; 
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hexachlorodibenzodioxin [1,2,3,6,7,8-]; and xylene[1,3-]+xylene[1,4-] are the only organic COPCs that are 
not present within the absorption beds, disposal shafts, and the RWSA sampling area. The distribution of 
detected organic chemicals in the sampling area is depicted in Plate I-4.1-2; the tabular results are 
presented in Table I-4.1-2.  

Acetone was not detected in samples collected in the absorption beds, shafts, and the RWSA sampling 
area ahead of the 2005–2006 investigation. The 2005–2006 data indicated that acetone is present in 
multiple samples collected predominantly from the western part of the site. The highest acetone 
concentrations were approximately 0.1 mg/kg in four samples; the maximum concentration (0.159 mg/kg) 
was detected in a sample collected at location 21-25361 from a depth of 11.5–13.0 ft. All other sampling 
results were at least an order of magnitude lower in concentration and decreased to trace levels both 
laterally and vertically from this location. The vertical and lateral extent of acetone has been defined.  

Benzene was not detected in samples collected in the absorption beds, shafts, and the RWSA sampling 
area ahead of the 2005–2006 investigation. The 2005–2006 data indicated that benzene is present in five 
samples collected from two locations: 21-25376 and 21-25372. The highest benzene concentration was 
0.00753 mg/kg, detected in a sample collected from the total depth (TD) of the borehole at location 21-
25376. All other benzene detections were similarly low. Furthermore, up-profile samples from the TD 
sample did not contain benzene at concentrations above analytical detection limits, indicating that it is 
unlikely that a benzene release occurred in the absorption beds, disposal shafts, and the RWSA sampling 
area. The nature and extent of benzene have been defined.  

Toluene was present in several samples collected during the 2005–2006 and previous investigations. The 
highest concentration (0.14 mg/kg) was detected at location 21-05054 in a sample collected from a depth 
of 7.5–8.2 ft. A concentration of 0.014 mg/kg was detected at location 21-05051 in a sample collected 
from a depth of 13.8–14.5 ft. Toluene concentrations decreased to trace levels both laterally and vertically 
from these locations. An extremely low concentration (0.00227 mg/kg) of toluene was detected in a 
sample collected from the bottom of the borehole at 21-25376 at a depth of 280–283 ft. Toluene was not 
detected in samples from shallower depths in this borehole or surrounding locations, and there was no 
indication of a toluene release. The nature and extent of toluene have been characterized. 

Tetrachloroethene was present in only four samples collected during the 2005–2006 and previous 
investigations. The highest concentrations ranged from 0.00359 mg/kg to 0.012 mg/kg and were detected 
in samples collected from locations 21-05062, 21-05054, and 21-25365. Tetrachloroethene 
concentrations decreased to trace levels both laterally and vertically from these locations. The nature and 
extent of tetrachloroethene have been defined. 

Bis[2-ethyhexyl]phthalate and di-n-butylphthalate were present in multiple samples collected across the 
sampling area during the 2005–2006 and previous investigations. The maximum detected concentration 
of bis[2-ethyhexyl]phthalate was 0.207 mg/kg. The remaining 30 bis[2-ethyhexyl]phthalate results above 
analytical detection limit and all 17 di-n-butylphthalate results above analytical detection limit were 
present at trace concentrations only. The nature and extent of bis[2-ethyhexyl]phthalate and di-n-
butylphthalate have been characterized.  

Multiple polycyclic aromatic hydrocarbons (PAHs), including benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, naphthalene, 
phenanthrene, and pyrene, were present in samples collected in previous investigations, as well as 
during the 2005–2006 investigation. These PAHs tend to be co-located and are essentially confined to fill 
material in the southwestern part of the site. A minor exception is that some of these PAHs were detected 
in tuff samples collected from depths up to 63 ft at location 21-25264 and 34 ft at location 21-25373, both 
located in the northeastern part of the site. Some of the fill material was imported to the site and has been 
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reworked repeatedly during the operational history of the site. The PAHs are not likely to have been 
released as a result of site operations and were more likely derived from asphalt or imported with the fill. 
The nature and extent of these chemicals have been defined. 

There is no evidence of a release of multiple organic COPCs in the absorption beds, disposal shafts, and 
the RWSA sampling area. The following chemicals were detected in only one or two samples at trace 
concentrations: acenaphthene; acenaphthylene; butanone[2-]; chloronaphthalene[2]; dibromo-3-
chloropropane[1,2]; dichlorobenzene[1,2]; dichlorobenzene[1,3]; fluorene; indeno(1,2,3-cd) pyrene; 
isopropyltoluene; trichlorofluoromethane; benzoic acid; butylbenzylphthalate; and methyl-2-pentanone[4-]. 
All but two of the eight detections of methylene chloride in the 2005–2006 and previous investigations 
were estimated values. The COPCs methylnaphthalene[2-], anthracene, and chloroform were detected at 
trace concentrations only in three to six samples. Further, the data lacked trends and there is no evidence 
of a release of these chemicals. 

Finally, none of the concentrations of dioxins and furans, including individual congeners and congener-
category totals, exceeded the analytical quantitation limit, which is in the range of picograms/gram. 
Therefore, there is no evidence of a release of these chemicals. 

I-4.1.1.3 Radionuclides 

A total of 10 of 11 radionuclide COPCs are present within the absorption beds, shafts, and the RWSA 
sampling area. Cobalt-60 is the only radionuclide COPC that is not detected within the absorption beds, 
disposal shafts, and the RWSA sampling area. The distribution of radionuclides present at activities 
above BV, FV, or detection limits in the sampling area is depicted in Plate I-4.1-3; the tabular results are 
presented in Table I-4.1-3. 

Americium-241 was detected at multiple locations during previous investigations, predominantly in 
absorption bed 2. Elevated activities (14,760 pCi/g and 14,950 pCi/g) in the beds occurred at locations 
21-05053 and 21-05054 in fill samples collected from depths of 9.5–10.0 ft and 10.5–11 ft, respectively. 
The maximum activity detected (210,000 pCi/g) occurred in a sample collected at location 21-05057 
between absorption beds 1 and 3 from a depth of 22.5–23.9 ft. In addition, an americium-241 activity of 
66,420 pCi/g was detected in a sample collected at location 21-05062 from a depth of 78.4–79.5 ft. This 
sample was from an angled boring located near the northeast corner of absorption bed 3 that intersected 
a disposal shaft. Activities decreased by orders of magnitude laterally and vertically from these locations. 
The highest activity (34.8 pCi/g) detected during the 2005–2006 investigation occurred in a surface 
sample collected at location 21-25405. Activity decreased with depth to 7.26 pCi/g at 1.5–2.0 ft; lower 
activities occurred in samples collected at locations near 21-25405. In addition, americium-241 was not 
detected in any of the samples from the seven deeper borings around the perimeter of Consolidated Unit 
21-016(a)-99 (locations 21-25262, 21-25263, 21-25264, 21-25372, 21-25373, 21-25375, and 21-25390). 
The 2005–2006 data confirmed the results of previous investigations that nature and extent have been 
defined. Three-dimensional/profile realizations of the americium-241 distribution at Consolidated Unit 
21-016(a)-99 are depicted in Figures I-4.1-3a and I-4.1-3b. 

Cesium-137 was detected in samples collected from multiple locations during previous investigations, 
with the highest activity (460 pCi/g) occurring in absorption bed 4 at location 21-05073 in a sample 
collected from a depth of 8.5–9.0 ft. Activities decreased with depth and laterally from this location. 
Cesium-137 was not detected in the 2005–2006 investigation samples, including those from the perimeter 
borings, confirming that the nature and extent of cesium-137 have been defined. Three-dimensional/ 
profile realizations of the cesium-137 distribution at Consolidated Unit 21-016(a)-99 are depicted in 
Figures I-4.1-4a and I-4.1-4b. 
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Plutonium-238 was detected at levels above the FV or was detected in samples collected from multiple 
locations during previous investigations. The highest activity (3719 pCi/g) occurred in the sample of 
disposal shaft material at location 21-05062. An activity of 2480 pCi/g was also detected in a sample 
collected at location 21-05053 from a depth of 9.5–10.0 ft in absorption bed 2. Plutonium-238 activities 
decreased laterally and with depth from these locations to not detected. The maximum plutonium-238 
activity detected in the absorption beds, shafts, and the RWSA sampling area during the 2005–2006 
investigation was 0.531 pCi/g in a sample collected from a depth of 32–33 ft south of absorption bed 1 
(location 21-25375). Plutonium-238 activities decreased vertically and laterally from this location and from 
location 21-25405, where the maximum surface soil activity of 0.117 pCi/g was detected. The 2005–2006 
results verified the conclusions of previous investigations that the nature and extent have been defined.  

Plutonium-239 was detected above the FV or was detected in samples collected from multiple locations 
during previous investigations, with the highest activity (230,600 pCi/g) occurring in absorption bed 2, at 
location 21-05053 in a sample from a depth of 9.5–10.0 ft. Plutonium-239 was detected at high activities 
throughout all four absorption beds and at an activity of 49,020 pCi/g in the sample of the disposal shaft 
material at location 21-05062. However, activities decreased to not detected beneath and away from the 
absorption beds. Plutonium-239 was detected in only nine of the 2005–2006 investigation samples 
collected in the sampling area; the maximum activity of 58.2 pCi/g occurred at location 21-25375, just 
south of absorption bed 1, at a sampling depth of 32–33 ft. These results confirmed the previous 
investigation conclusions that the nature and extent have been defined. Three-dimensional/profile 
realizations of the plutonium-239 distribution at Consolidated Unit 21-016(a)-99 are depicted in Figures 
I-4.1-5a and I-4.1-5b. 

Strontium-90 was detected above the FV was detected in samples collected from multiple locations 
during previous investigations of the absorption beds, shafts, and the RWSA sampling area. Strontium-90 
is present throughout the four absorption beds, with the maximum detected activity of 756.88 pCi/g 
occurring at location 21-05053 in a sample collected from a depth of 6.5–7.0 ft in absorption bed 2. 
Strontium-90 activities decreased sharply with depth beneath and laterally away from the absorption 
beds. Strontium-90 was not detected in any of the 2005–2006 investigation samples, confirming the 
results of previous investigations that nature and extent is defined. 

The 2005–2006 data indicated that tritium is present in the subsurface in the absorption beds, shafts, and 
the RWSA sampling area. Tritium activity is defined in the near surface (0.0 ft to approximately 150 ft), as 
indicated by decreasing activity trends in the sampling data collected to the east, west, and south of the 
maximum detected activities. An activity of 7.43 pCi/g was detected at a depth of 181.0–183.0 ft, 
increased to 21.69 pCi/g at 229.0–231.0 ft, and reached the highest activity (24.54 pCi/g) measured in the 
entire sampling area at a depth of 276.0–279 ft. Deeper than 279 ft, tritium activities decreased (0.436 
pCi/g and 0.555 pCi/g) were detected at depths of 330–332 ft and 340–342 ft at location 21-25263, on the 
north side of absorption bed 3. A profile realization of the tritium distribution at Consolidated Unit 
21-016(a)-99 is depicted in Figure I-4.1-6. 

Uranium-234, -235, and -238 were detected at concentrations above BVs in multiple samples collected 
within the absorption beds, shafts, and the RWSA sampling area; however, these COPCs are all 
essentially confined to the absorption beds. The maximum detected activities for both uranium-235 and 
uranium-238 and the second highest uranium-234 activity occurred in the absorption beds, and activities 
decreased substantially below and laterally away from this area. The maximum uranium-234 activity 
(99.44 pCi/g) occurred in the sample containing intersected disposal shaft material, but activities 
decreased significantly away from this location. The series of uranium-235 activities greater than BV in 
the 200–300-ft depth range in the three deep boreholes are all associated with tuff units Qbt 1v and Qbt 
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1g, and only three of these samples were more than twice the BV, which likely is indicative of naturally 
occurring uranium-235 levels.  

Europium-152 was detected in only one sample. This 4.42-pCi/g sample was from location 21-05052 at 
149–150 ft, beneath absorption bed 2. The sample was bound below and above by samples at this 
location with no detected activity. Samples from the seven deeper perimeter borings at Consolidated Unit 
21-016(a)-99 (locations 21-25262, 21-25263, 21-25264, 21-25372, 21-25373, 21-25375, and 21-25390) 
showed no detected europium-152 activity, confirming that both the vertical and lateral nature and extent 
has been defined for this COPC.  

There is evidence of past radionuclide releases from the area of the absorption beds, shafts, and the 
RWSA. The nature and extent of the 10 radionuclide COPCs have been defined. 

I-4.1.2 Building 21-035 

Previous investigation data indicated that cadmium, calcium, copper, nickel, uranium, and zinc were 
present at concentrations above BVs and lithium was detected in soil and fill. In addition, americium-241, 
plutonium-239, and plutonium-238 were detected at concentrations above FV near the southwestern and 
southeastern corners of former Building 21-035. The existing data also indicated the presence of elevated 
levels of radionuclides in soil and fill materials within the building footprint, along the south side, at the 
western end, and at the southeastern corner of the building. The existing data did not effectively define 
the vertical and lateral nature and extent of any of these COPCs. In addition, previous sampling 
campaigns did not specifically target significant components of the infrastructure associated with Building 
21-035, and an analysis for perchlorate was not conducted during previous investigations.  

Therefore, the approved work plan (LANL 2004, 85641) specified focused sampling at the locations of the 
former tanks and buried pipes associated with the building and at the septic tank and drainfield. Further, 
the approved work plan specified the collection of additional deeper subsurface (tuff) samples at locations 
near where the highest chemical concentrations were detected previously. Finally, the approved work 
plan specified the collection of perchlorate data.  

I-4.1.2.1 Inorganic Chemicals 

There are 24 inorganic COPCs in the Building 21-035 area; thallium and cobalt were the only inorganic 
chemical COPCs not found in the Building 21-035 area. Aluminum, arsenic, barium, copper, lead, iron, 
manganese, and vanadium were all detected at concentrations above BV at low frequencies (in three or 
fewer samples). For each chemical, the measured concentrations were either within the range of BV or 
less than twice the BV. A single detection of fluoride was reported, and there is no BV for comparison. 
These results are not indicative of a release in the area of Building 21-035 for any of these inorganic 
chemicals. The distribution of inorganic chemicals present at concentrations above BV in the sampling 
area is depicted in Plate I-4.1-4; the tabular results are presented in Table I-4.1-4. 

In the area of Building 21-035, antimony was only detected in two samples, both location 21-05060. 
Adjacent to and deeper than this location, no antimony concentrations were detected above BV. No 
samples collected in the 2005–2006 investigation contained antimony concentrations greater than BV. 
Both the previous results and the 2005–2006 results defined the vertical and lateral extent of antimony. 

Cadmium was detected at concentrations above BV in seven samples throughout the area of Building 
21-035. The previous results lacked sufficient information to define the vertical and lateral extent. Five 
samples contained cadmium concentrations greater than twice the BV. The highest concentration of 
7.1 mg/kg was detected at location 21-02547 at a depth of 5–10 ft. Two other samples collected within 5 
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ft (locations 21-02609 and 21-02610) yielded concentrations for cadmium of 0.84 mg/kg and 0.65 mg/kg. 
Only one sample collected in the 2005–2006 investigation had a cadmium concentration greater than 
twice the BV. This sample was collected at location 21-25359 (5–7 ft) and had a cadmium concentration 
of 2.7 mg/kg. Adjacent to and deeper than this location, there were no cadmium concentrations detected 
above BV. The 2005–2006 investigation results defined the vertical and lateral extent of cadmium. 

Chromium was detected in four subsurface tuff samples. Two samples had chromium concentrations 
greater than twice the BV. The highest concentration detected was at location 21-05060 (50.0–50.5 ft), 
with a concentration of 22.5 mg/kg. Adjacent to and deeper than this location, no samples had chromium 
concentrations above BV. At location 21-25262 (116–118 ft), the sample had a chromium concentration 
of 17.1 mg/kg. Chromium is bounded vertically at this location by decreasing concentrations to below BV 
in the two deepest samples. These two samples are bound vertically and laterally by previous results and 
the 2005–2006 investigation.  

There is no established BV for lithium. In the area of Building 21-035, lithium was detected in three 
samples collected during previous investigations. All lithium detections were in soil samples; there were 
no detections in the tuff samples. The limited range of lithium concentrations that was found throughout 
the area is indicative of naturally occurring levels. No samples collected in the 2005–2006 investigation 
with detected lithium concentrations. Both the previous results and the 2005–2006 results defined the 
vertical and lateral extent of lithium. 

Mercury was detected in five samples at concentrations greater than BV. Mercury concentrations in the 
Building 21-035 area range from 0.12 mg/kg at location 21-02609 (5.0–7.5 ft) to 0.3 mg/kg at location 
21-02544 (5.0–7.5 ft). Only one sample collected in the 2005–2006 investigation contained a mercury 
concentration greater than twice the BV. This sample was collected at location 21-25359 (5.0–7.5 ft), and 
had a mercury concentration of 0.292 mg/kg. Adjacent to and deeper than this location, no mercury 
concentrations above BV. Both the previous results and the 2005–2006 results defined the vertical and 
lateral extent of mercury. 

Nickel was detected in four samples in the Building 21-035 area, and two samples had nickel 
concentrations greater than twice the BV. The maximum concentration 53.5 mg/kg was detected at 
location 21-02547 (5–10 ft); this concentration is close to four times the established BV of 15.4 mg/kg. 
As with cadmium at that same location, nickel concentrations were not detected in the samples collected 
immediately adjacent to location 21-02547. The only 2005–2006 sample with a nickel concentration 
detected above BV was collected at location 21-25359 (5.0–7.5 ft), and had a concentration of 17.2 
mg/kg. The nickel concentration of this sample was less than twice the BV of 15.4 mg/kg, and samples 
adjacent to and deeper than this location had no nickel concentrations detected above BV. Both the 
previous results and the 2005–2006 results defined the vertical and lateral extent of nickel. 

There is no established BV for nitrate. Nitrate was not analyzed for in previous investigations, but it was 
detected in 20 samples collected in the 2005–2006 investigation. All samples with nitrate detections were 
from subsurface tuff. The highest concentration of nitrate, 22.1 mg/kg, was detected at location 21-25262 
(373–375 ft). The next deepest sample at this location, collected from a depth of 378–380 ft, decreased to 
8.34 mg/kg. South and east of location 21-25262, nitrate concentrations ranged from 0.448 mg/kg at 
location 21-25359 (38–40 ft) to 2.45 mg/kg at location 21-25356 (27.5–28.5 ft). Nitrate concentrations 
decrease both laterally and vertically, and the lateral and vertical extent of nitrate has been defined. 
Three-dimensional/profile realizations of the nitrate distribution at Consolidated Unit 21-016(a)-99 are 
depicted in Figures I-4.1-2a and I-4.1-2b. Perchlorate was not analyzed for in previous investigations, but 
was detected in seven samples collected in the 2005–2006 investigation. Perchlorate concentrations 
detected at location 21-25262 increased with depth, to a maximum of 0.0211 mg/kg. This maximum 
concentration was detected in a sample collected at location 21-25262 at a depth of 333–335 ft. The two 
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deepest samples at location 21-25262, collected at 373–375 ft and 378–380 ft, had perchlorate 
concentrations of 0.0111 mg/kg and 0.01 mg/kg, respectively. These results indicate a decrease in 
concentrations with depth. Locations south and east of this location all had no detected perchlorate 
concentrations. Three-dimensional/profile realizations of the perchlorate distribution at Consolidated Unit 
21-016(a)-99 are depicted in Figures I-4.1-1a and I-4.1-1b.  

Selenium was only detected in four samples and only at location 21-05060. The selenium concentrations 
in all four samples were equal to, or less than, twice the BV of 0.3 mg/kg. Adjacent to this location, 
selenium concentrations were less than the BV. Both the previous results and the 2005–2006 results 
defined the vertical and lateral extent of selenium. 

Silver was only detected in three samples at location 21-05060. All three samples had detected silver 
concentrations less than twice the BV. Adjacent to this location, no silver concentrations were detected 
above BV. No samples collected in the 2005–2006 investigation had silver concentrations greater than 
BV. Both the previous results and the 2005–2006 results defined the vertical and lateral extent of silver. 

There is no established BV for strontium. Strontium was detected in three samples from previous 
investigations at concentrations ranging from 2.5 mg/kg to 32 mg/kg. All detected strontium 
concentrations were in soil samples; there were no strontium detections in tuff. No samples collected in 
the 2005–2006 investigation contained detected strontium concentrations greater than the detection limit. 
Both the previous results and the 2005–2006 results defined the vertical and lateral extent of strontium. 

Zinc was only detected in three samples, at concentrations ranging from 63.8 mg/kg to 71.4 mg/kg, all 
less than twice the BV. The only 2005–2006 sample with a detected zinc concentration (64.7 mg/kg) 
above BV was collected at location 21-25262 (141.9–143.4 ft). The zinc concentration detected in this 
sample was less than twice the BV, and samples adjacent to and deeper than this location contained no 
zinc concentrations above BV. Both the previous results and the 2005–2006 results defined the vertical 
and lateral extent of zinc. 

I-4.1.2.2 Organic Chemicals 

There are 14 organic COPCs in the Building 21-035 area. The distribution of detected organic chemicals 
in the sampling area is depicted in Plate I-4.1-5; the tabular results are presented in Table I-4.1-5. Of the 
15 COPCs, only toluene and tetrachloroethene were detected at concentrations above estimated 
quantitation limits.  

Toluene was detected above the estimated quantitation limit in one sample, at a concentration of 0.008 
mg/kg at location 21-25359 (5.0–7.5 ft). Adjacent to and deeper than this sample, there were no detected 
toluene concentrations. The vertical and lateral extent of toluene has been defined.  

Tetrachloroethene was detected above the quantitation limit in two samples collected at location 
21-25359, one from a depth of 5.0–7.5 ft and one from a depth of 21–22 ft. Adjacent to and deeper than 
this sample, there were no detected tetrachloroethene concentrations. The vertical and lateral extent of 
tetrachloroethene is defined. The remaining samples with detected organic chemicals show trace 
concentrations at or below the estimated quantitation limit. No release is indicated. The nature and extent 
of organic chemicals have been fully defined in the area of Building 21-035.  

I-4.1.2.3 Radionuclides 

There are 10 radionuclide COPCs in the Building 21-035 area. The distribution of radionuclides at 
activities above BV, FV, or detection limits in the sampling area is depicted in Plate I-4.1-6; the tabular 
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results are presented in Table I-4.1-6. Americium-241, cesium-137, cobalt-60, plutonium-238, 
plutonium-239, strontium-90, uranium-234, uranium-235, uranium-238, and tritium have been detected in 
the area at activities greater than BV, FV, or detection limit. Both cobalt-60 and uranium-238 were 
detected in only one sample; these results were bound below by samples with no detected activity. The 
nature and extent have been defined for these two radionuclides.  

Americium-241 was detected in 24 samples in the area of Building 21-035. Samples from locations 
21-02547 (5–10 ft) and 21-02541 (10.0–12.5 ft) had americium-241 activities of 19,982 pCi/g and 19,500 
pCi/g, respectively. Locations 21-02547 and 21-02541 lack deeper samples to constrain the vertical 
extent. Laterally, americium-241 activity levels decreased by two orders of magnitude or more within 40 ft 
of these locations. During the 2005–2006 investigation, location 21-25359 had one fill sample with an 
americium-241 activity of 14,000 pCi/g, but the two deeper samples from this location collected in tuff had 
activities of 0.0396 pCi/g at 21–22 ft and 0.325 pCi/g at 38–40 ft. The other 2005–2006 boreholes within 
the footprint of the former building show that americium-241 primarily was undetected in subsurface tuff. 
Americium-241 was not detected in samples collected below 120 ft and the nature and extent of 
americium-241 have been defined. Three-dimensional/profile realizations of the americium-241 
distribution at Consolidated Unit 21-016(a)-99 are depicted in Figures I-4.1-3a and I-4.1-3b. 

Cesium-137 was detected in 16 samples in the area of Building 21-035. Fifteen of the samples were 
collected within 13.9 ft of the soil surface. Of the 2005–2006 samples, location 21-25359 had one fill 
sample with a cesium-137 activity of 158 pCi/g, but the two deeper samples collected at this location in 
tuff had no detected cesium-137. Location 21-25262 had one sample (116–118 ft) with an activity of 
0.105 pCi/g; the bounding samples had no detected cesium-137. The other 2005–2006 locations within 
the footprint of the former building show no cesium-137 detections, and they effectively defined the 
vertical and lateral extent of cesium-137 in the Building 21-035 area. Three-dimensional/profile 
realizations of the cesium-137 distribution at Consolidated Unit 21-016(a)-99 are depicted in Figures 
I-4.1-4a and I-4.1-4b. 

Plutonium-238 was detected in 15 samples at activities ranging from 0.0079 pCi/g to 1440 pCi/g. All 
samples with detected plutonium-238 activities were detected in shallow samples within 12.5 ft of the soil 
surface. The 2005–2006 samples had no plutonium-238 detections and defined the vertical and lateral 
extent of plutonium-238.  

Plutonium-239 was detected in 24 samples. Previous results lacked sufficient information to constrain the 
vertical and lateral extent. The highest activity levels were detected in shallow samples within 12.5 ft of 
the soil surface. The highest plutonium-239 activity detected (23,000 pCi/g) was in fill at location 
21-25359 (5.0–7.5 ft). The two deeper samples collected at this location were in tuff and had detected 
plutonium-239 activities of 0.0596 pCi/g at 21–22 ft and 0.358 pCi/g at 38–40 ft. A sample collected from 
location 21-25360 at 38–40 ft had a plutonium-239 activity above 0.201 pCi/g. All other samples deeper 
than 40 ft had no plutonium-239 detections. The 2005–2006 boreholes 21-25390, 21-25361, 21-25358, 
21-25357, 21-25356, and 21-25262 had no samples with detected plutonium-239 activities and defined 
the vertical and lateral extent of plutonium-239. Three-dimensional/profile realizations of the plutonium-
239 distribution at Consolidated Unit 21-016(a)-99 are depicted in Figures I-4.1-5a and I-4.1-5b. 

Strontium-90 was detected in 20 samples in the area of Building 21-035. The highest strontium-90 activity 
levels were detected in shallow samples within 13.9 ft of the soil surface. The sample with the highest 
strontium-90 activity (1220 pCi/g) was collected in fill at location 21-25359 (5.0–7.5 ft). The two deeper 
samples collected at this location were in tuff and had strontium-90 activities of 2.73 pCi/g at 21–22 ft and 
0.302 pCi/g at 38–40 ft. The 2005–2006 investigation had no other samples with detected strontium-90 
activities. The vertical and lateral extent of strontium-90 is defined in the Building 21-035 area. 
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Tritium was detected in 35 samples in the area of Building 21-035. In general, detected tritium activities 
were less than 0.3 pCi/g. Activities greater than 0.3 pCi/g were detected at location 21-25262, where 
tritium activities increased with depth to a maximum of 11.15 pCi/g in a sample from 373–375 ft. The TD 
sample for this location reported a tritium activity of 5.59 pCi/g at 378–380 ft, indicating a decrease with 
depth at this location. A profile realization of the tritium distribution at Consolidated Unit 21-016(a)-99 is 
depicted in Figure I-4.1-6. 

Uranium-234 was detected in three samples at activities ranging from 2.09 pCi/g to 3.45 pCi/g. All three 
samples had activities less than twice the BV. The 2005–2006 samples had no uranium-234 detections 
above BV and effectively defined the vertical and lateral extent of uranium-234 in the Building 21-035 
area.  

Uranium-235 was detected in five samples at activities ranging from 0.0983 pCi/g to 0.183 pCi/g at only 
one location, 21-25262. All detected uranium-235 activities were less than twice the BV and were 
bounded above and below by samples with uranium-235 activities less than BV. The vertical and lateral 
extent of uranium-235 in the Building 21-035 area has been defined.  

I-4.1.3 Building 21-257 

Subsurface tuff samples were not collected in the area of Building 21-257 during previous investigations. 
Therefore, the approved work plan (LANL 2004, 85641) specified subsurface sampling near the building 
and associated aboveground structures. The sampling area includes 14 locations (two shallow-
subsurface locations and 12 boreholes).  

I-4.1.3.1 Inorganic Chemicals 

There are eight inorganic COPCs in the Building 21-257 area. These inorganic chemicals include 
aluminum, arsenic, barium, cadmium, nitrate, perchlorate, selenium, and zinc. The distribution of 
inorganic chemicals at concentrations above BV in the sampling area is depicted in Plate I-4.1-7; the 
tabular results are presented in Table I-4.1-7.  

Barium and zinc were each detected at concentrations above BVs in only one sample. Adjacent to and 
deeper than each sample, concentrations of barium and zinc were less than BVs. The nature and extent 
of barium and zinc have been defined. 

Aluminum was detected in only two samples. Both samples had aluminum concentrations less than twice 
the BV and were bound directly below and laterally by samples with aluminum concentrations less than 
BV. The vertical and lateral extent of aluminum has been defined. 

Arsenic was detected in three samples at concentrations less than twice background. The samples were 
bound above and below by samples with arsenic concentrations less than BV. The vertical and lateral 
extent of arsenic has been defined. 

Cadmium was detected at a concentration above BV in one sample, and the analytical detection limit for 
cadmium was above the BV in five other samples. All six samples were in soil and fill material. No release 
is indicated at such low concentrations. The vertical and lateral extent of cadmium has been defined. 

There is no established BV for nitrate. Nitrate was detected in 31 samples. Samples north, south, and 
west of Building 21-257 collected from 5 ft or deeper contained low concentrations of nitrate, ranging from 
2.55 mg/kg to 0.863 mg/kg. The highest nitrate concentration in the Building 21-257 area, 32.1 mg/kg, 
was detected in a fill sample (6.6–8.0 ft) at location 21-25382 on the east side of Building 21-257. The TD 
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sample at this location (97–100 ft) had a nitrate concentration of 0.59 mg/kg. Laterally to the east from 
21-25382 nitrate concentrations decreased; locations 21-25370 and 21-25371 reported nitrate 
concentrations of 10.9 mg/kg and 8.71 mg/kg respectively, each at 27–30 ft. The vertical and lateral 
extent of nitrate has been defined. Selenium was reported as undetected in 13 of the 14 locations. The 
undetected concentrations range from 1.5 (U) mg/kg to 1.74 (U) mg/kg. All samples from location 21-
25383 had detected selenium concentrations above BV. Detected selenium concentrations ranged from 
5.03 mg/kg at 37 ft to 2.24 mg/kg at 100 ft, indicating decreased concentrations with depth at this 
location. Selenium concentrations decreased laterally from this borehole to the other locations, as 
selenium was undetected in the other boreholes. 

Perchlorate was detected in seven locations. Concentrations were very low, and range from 
0.0005 mg/kg to 0.002 mg/kg. There is no established BV for perchlorate. The nature and extent of 
perchlorate in the area of Building 21-257 have been defined. Three-dimensional/profile realizations of 
the perchlorate distribution at Consolidated Unit 21-016(a)-99 are depicted in Figures I-4.1-1a and 
I-4.1-.1b 

The results from the 2005–2006 sampling investigation indicate that inorganic chemical concentrations 
are not significantly above BVs. Where lateral trends exist (where there are sufficient data points to the 
east of Building 21-257), there is a decrease in concentration with distance from Building 21-257. The 
vertical extent of all eight COPCs is defined.  

I-4.1.3.2 Organic Chemicals 

There are 27 organic COPCs in the Building 21-257 area. The distribution of detected organic chemicals 
in the sampling area is depicted in Plate I-4.1-8; the results are presented in Table I-4.1-8. These organic 
chemicals include acenaphthene, acetone, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)-
fluoranthene, benzo(g,h,i)perylene, benzoic acid, bis(2-ethylhexyl)phthalate, chrysene, fluoranthene, 
fluorene, heptachlorodibenzodioxin [1,2,3,4,6,7,8-], heptachlorodibenzofuran [1,2,3,4,6,7,8-], hexachloro-
dibenzodioxin [1,2,3,4,7,8-], hexachlorodibenzodioxin [1,2,3,6,7,8-], hexachlorodibenzodioxin[1,2,3,7,8,9-
], hexachlorodibenzofuran [2,3,4,6,7,8-], indeno(1,2,3-cd)pyrene, methylene chloride, methylnaphthalene 
[2-], naphthalene, octachlorodibenzodioxin [1,2,3,4,6,7,8,9-], octachlorodibenzofuran [1,2,3,4,6,7,8,9-], 
pentchlorodibenzofuran[2,3,4,7,8-], phenanthrene, and pyrene.  

Bis(2-ethylhexyl)phthalate and methylene chloride were detected in only one sample each and the nature 
and extent of these chemicals have been defined. The remaining COPCs are discussed in detail below.  

PAHs detected in the Building 21-257 area include acenaphthene, anthracene, benzo(a)anthracene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, chrysene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, 
methylnaphthalene [2-], naphthalene, phenanthrene, and pyrene. Most PAHs are co-located. The 
locations containing multiple PAHs are essentially restricted to two shallow soil sampling locations on the 
west side of Building 21-257 and one sample interval at location 21-25382. At location 21-25382, all 
detections were from a single sample collected from 23.6–25.0 ft. There were no detected PAHs at any 
sampling locations deeper than 25 ft in the Building 21-257 area. At shallow soil location 21-25402, the 
PAHs were limited to the 0–0.5 ft interval; there were no PAH detections in the 1.5–2.0 ft interval. Shallow 
soil location 21-25403 had PAH detections in both the 0–0.5 ft and 1.5–2.0 ft intervals. There were no 
PAH detections at locations north (21-25381) and southeast (21-25380). All other PAH detections within 
the Building 21-257 area were single detections. Most of the PAH results were extremely low, typically at 
trace concentrations, and indicate decreasing trends with depth and laterally. 

Dioxin and furan congeners detected in the Building 21-257 area include heptachlorodibenzodioxin 
[1,2,3,4,6,7,8-], heptachlorodibenzofuran [1,2,3,4,6,7,8-], hexachlorodibenzodioxin [1,2,3,4,7,8-], 
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hexachlorodibenzodioxin [1,2,3,7,8,9-],, hexachlorodibenzofuran [2,3,4,6,7,8-], octachlorodibenzodioxin 
[1,2,3,4,6,7,8,9-], octachlorodibenzofuran [1,2,3,4,6,7,8,9-], pentchlorodibenzofuran [2,3,4,7,8-]. No 
dioxin/furan concentrations exceeded the analytical quantitation limit, which is in the range of 
picograms/gram. Therefore, there is no evidence of a release of these chemicals. 

Acetone was detected in seven samples at very low concentrations ranging from 0.00354 mg/kg to 
0.01 mg/kg. Adjacent to and deeper than these samples, acetone was not detected. The vertical and 
lateral extent of acetone has been defined. Benzoic acid was detected in three samples at concentrations 
below estimated quantitation limits. Adjacent to and deeper than these samples, benzoic acid was not 
detected. The data lack trends and there is no evidence of a release. The vertical and lateral extent of 
benzoic acid is defined.  

I-4.1.3.3 Radionuclides 

There are 7 radionuclide COPCs in the Building 21-257 area. The radionuclide COPCs include 
americium-241, cesium-137, plutonium-238, plutonium-239, strontium-90, tritium, and uranium-235. The 
distribution of radionuclides at activities above BV, FV, or detection limits in the sampling area is depicted 
in Plate I-4.1-9; the results are presented in Table I-4.1-9. 

Tritium was detected in all 37 samples in the Building 21-257 sampling area. The maximum activity (1.12 
pCi/g) occurred in a sample collected from a depth of 55–58 ft at location 21-25388. Tritium activities 
decrease laterally to the south, east, west, and vertically from the locations of the highest detected 
activities. The nature and extent of tritium have been defined. A profile realization of the tritium distribution 
at Consolidated Unit 21-016(a)-99 is depicted in Figure I-4.1-6.  

Americium-241 was detected at all three shallow locations: 21-25402, 21-25403, and 21-25404. 
Americium-241 activities ranged from 0.118 pCi/g to 15.5 pCi/g. Activities are lower in samples collected 
to the north, east, south, and with depth indicating the nature and extent of americium-241 have been 
defined. Three-dimensional/profile realizations of the americium-241 distribution at Consolidated Unit 
21-016(a)-99 are depicted in Figures I-4.1-3a and I-4.1-3b. 

Cesium-137 was detected at locations 21-25403 and 21-25404 at activities ranging from 0.3 pCi/g to 
692 pCi/g. Deeper than 2 ft, no samples with cesium-137 activities were detected. Three-dimensional/ 
profile realizations of the cesium-137 distribution at Consolidated Unit 21-016(a)-99 are depicted in 
Figures I-4.1-4a and I-4.1-4b. 

Plutonium-238 was detected in four shallow-subsurface samples at activities ranging from 0.316 pCi/g to 
1.39 pCi/g. Deeper than 2 ft, there were no samples with detected plutonium-238 activities. The nature 
and extent of plutonium-238 have been defined. 

Plutonium-239 was detected in six shallow-subsurface samples at activities ranging from 0.161 pCi/g to 
12.5 pCi/g. Deeper than 2 ft, there were no samples with detected activities. The nature and extent of 
plutonium-239 have been defined. Three-dimensional/profile realizations of the plutonium-239 distribution 
at Consolidated Unit 21-016(a)-99 are depicted in Figures I-4.1-5a and I-4.1-5b. 

Strontium-90 was detected in three shallow-subsurface samples at activities ranging from 0.28 pCi/g to 
112 pCi/g. Deeper than 2 ft, there were no samples with detected strontium-90 activities. The nature and 
extent of strontium-90 have been defined. 

Uranium-235 was detected above twice BV in one sample with a detected activity of 0.194 pCi/g. There is 
no evidence of a release of uranium-235 in the sampling area.  
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Most of the radionuclides (americium-241, cesium-137, plutonium-238, plutonium-239, and strontium-90) 
were confined to the shallow soil locations 21-25402, 21-25403, and 21-25404. Locations with deeper 
samples adjacent to the shallow soil locations (21-25380, 21-25381, and 21-25388) did not contain these 
COPCs at detected activities. Only tritium was detected in tuff samples and showed decreased laterally 
and vertically from the maximum actvity. The nature and extent with depth of all radionuclide COPCs 
have been defined in the sampling area.  

I-4.1.4 DP Canyon Slope 

Previous sampling of the DP Canyon slope identified SVOCs, and inorganic chemicals above BV or 
detection limit, and radionuclides at activities above BVs, FVs, or detection limit. The previous site data 
did not adequately define the extent of these contaminants. Further, the slope soils may not be stable, 
and previously collected samples may no longer be representative of current site conditions. Therefore, 
the approved work plan (LANL 2004, 85641) specified the collection of surface and shallow-subsurface 
samples for the DP Canyon slope. 

I-4.1.4.1 Inorganic Chemicals 

A total of 12 inorganic COPCs are present within the DP Canyon slope. Antimony, arsenic, selenium, and 
thallium were all undetected in two samples collected in 1992, but sampling results were above detection 
limit. No samples collected in either 1996–1997 or 2005–2006 had results detected above BV for these 
four COPCs. These results are not indicative of a release on DP Canyon slope for these four inorganic 
chemicals. The distribution of inorganic chemicals present at concentrations above BV in the sampling 
area is depicted in Plate I-4.1-10; the tabular results are presented in Table I-4.1-10.  

Perchlorate was detected in three samples collected during the 2005–2006 investigation. The highest 
perchlorate concentration, 0.000872 mg/kg, occurred in a sample collected at location 21-25271 (0.0–0.5 
ft). Perchlorate was not detected in samples collected laterally and deeper than location 21-25271. The 
nature and extent of perchlorate have been defined. Cadmium concentrations in samples collected from 
multiple locations in the DP Canyon slope exceeded the BV; however, only five results were greater than 
twice the BV, and the maximum cadmium concentration detected was only 1.4 mg/kg. Cadmium 
concentrations decreased with depth and laterally from the location of maximum concentration (location 
21-01637), demonstrating that the nature and extent of cadmium have been defined. 

Lead concentrations at three locations sampled during previous investigations and the 2005–2006 
investigation exceeded the BV. The maximum detected lead concentration of 61.3 mg/kg occurred near 
the distal end of the hill slope at location 21-01861 in a sample collected from a depth of 0–0.25 ft. Lead 
was not present at concentrations above BV farther down-drainage from this location. Further, the 
concentrations of lead at the other two locations were only slightly greater than twice the BV, and lead 
was not present at concentrations above BV in surrounding locations. The nature and extent of lead have 
been fully defined for the DP Canyon slope. Zinc was detected at concentrations above BV in samples 
collected from multiple locations during previous investigations and the 2005–2006 sampling event. Zinc 
was not detected above BV anywhere in the upper hill slope; however, it was nearly ubiquitous in both 
surface and near subsurface samples collected in the lower half of the slope. The highest concentration 
of zinc (104 mg/kg) was the only sample greater than twice the BV. The sample was collected from a 
depth of 0–0.5 ft at location 21-25272; the zinc concentration decreased to 58.7 mg/kg in the sample 
collected immediately below at a depth of 0.5–1.0 ft. In addition, zinc concentrations consistently 
decreased down-drainage and laterally from 21-25272, and all results (other than the maximum 
concentration) were less than twice the BV. The nature and extent of zinc have been defined. 



Investigation Report for MDA T  

September 2006 I-22 EP2006-0779 

There is no evidence of a release for several of the inorganic COPCs identified in the DP Canyon slope, 
including lithium, nickel, silver, and strontium.  

• Nickel and silver were each detected at concentrations above BV in only a single sample; both 
results were less than twice the BV. 

• Lithium and strontium were identified as COPCs because they were detected and have no 
established BVs for LANL. Concentrations of lithium and strontium were low, consistent across 
the site, and lacked trends. The data are likely indicative of naturally occurring levels. 

I-4.1.4.2 Organic Chemicals 

A total of 18 organic COPCs are present within the DP Canyon slope: acenaphthene, anthracene, 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, 
benzoic acid, bis(2-ethylhexyl)phthalate, chrysene, di-n-butylphthalate, fluoranthene, fluorene, 
indeno(1,2,3-cd)pyrene, 2-methylnaphthalene, naphthalene, phenanthrene, and pyrene. The distribution 
of detected organic chemicals in the sampling area is depicted in Plate I-4.1-11; the tabular results are 
presented in Table I-4.1-11.  

Multiple PAHs, including acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene, 
naphthalene, phenanthrene, and pyrene, were detected in samples collected from previous investigations 
as well as during the 2005–2006 investigation, and occurred across the entire sampling area. A majority 
of the PAHs are co-located, and the highest results for all of the PAHs except acenaphthene, anthracene, 
fluorine, and naphthalene occurred in a single surface soil sample collected at location 21-02568. The 
locations containing multiple PAHs were essentially restricted to the upper eastern part of the site and the 
central drainage section of the lower hill slope. Most of the PAH results were typically at trace 
concentrations, and indicated decreasing trends with depth and laterally from location 21-05068. 

The PAHs identified in the DP Canyon slope are commonly found in industrial areas and are typically 
associated with paved roads and parking areas. The results indicate that the likely sources of the PAHs 
are the North Perimeter Road and paved parking areas upgradient of the DP Canyon slope. The PAHs 
are likely to have been transported by surface water, and appear to be confined by topography in the 
lower drainage channel.  

There is no evidence of a release of bis(2-ethylhexyl)phthalate, di-n-butylphthalate, and benzoic acid. The 
maximum detected bis(2-ethylhexyl)phthalate concentration was 0.44 mg/kg, and all other results were 
below the estimated quantitation limit. All results for benzoic acid and di-n-butylphthalate were below the 
analytical quantitation limit. 

I-4.1.4.3 Radionuclides 

A total of 9 radionuclide COPCs are present within the DP Canyon slope: americium-241, cesium-137, 
plutonium-238, plutonium-239, strontium-90, tritium, uranium-234, uranium-235 and uranium-238. The 
distribution of radionuclides at activities above BV, FV, or detection limits in the sampling area is depicted 
in Plate I-4.1-12; the tabular results are presented in Table I-4.1-12.  

Historical and 2005–2006 sampling results show that americium-241, plutonium-238, and plutonium-239 
were present throughout the DP Canyon slope sampling area. In general, these radionuclides were 
present at higher activities on the lower half of the hill slope, particularly in the lower drainage channel; 
however, elevated activities were also detected at isolated locations on the upper slope. The investigation 
of DP Canyon downgradient of Consolidated Unit 21-016(a)-99, and of Los Alamos Canyon to the Rio 
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Grande, has been reported in the Los Alamos and Pueblo Canyons investigation report (LANL 2004, 
87390). The extent of contamination beyond the toe of the DP Canyon slope below Consolidated Unit 
21-016(a)-99 has been addressed by the investigation results reported in the Los Alamos and Pueblo 
Canyons investigation report (LANL 2004, 87390).The highest americium-241 activity (11.7 pCi/g) was 
detected in a surface soil sample at location 21-25272, essentially in the central drainage area in the 
middle of the hill slope. Americium-241 activity decreases to 5.79 pCi/g in the 0.5–1.0 ft sample interval at 
this location. With only a few exceptions (locations 21-02569, 21-01860, and 21-0569—all on the lower 
slope), americium-241 decreased in activity with depth in the hill slope drainage and outwardly from the 
center of the drainage. The nature and extent of americium-241 have been defined. 

The highest plutonium-238 activity (9.13 pCi/g) occurred in a surface sample collected in the middle of the 
sampling area location (21-25272). Activity decreased to 3.8 pCi/g in the 0.5–1.0-ft sample interval at this 
location. In general, plutonium-238 decreased in activity with depth in the slope drainage and outwardly 
from the center of the slope. The nature and extent of plutonium-238 have been defined.  

The highest plutonium-239 activity (28.512 pCi/g) was detected in a surface soil sample at location 
21-01642. Plutonium-239 activity down-drainage decreased to 17.6 pCi/g in the surface soil sample 
collected at 21-25272 and decreased to 5.87 pCi/g in the surface at the farthest down-drainage sampling 
location (21-25265). Plutonium-239 activity at location 21-25265 decreased to 0.457 pCi/g at the 1.5–
2.0-ft sample interval. Plutonium-239 activities tended to be lower on the southern and southeastern sides 
of the drainage. However, plutonium-239 activities at the lower slope locations (21-02568, 21-02569, 
21-01860, 21-01861, 21-01862, 21-25266) increased with depth. No samples were collected deeper than 
2 ft. The vertical extent of plutonium-239 is not defined. A three-dimensional realization of the surface 
plutonium-239 distribution at Consolidated Unit 21-016(a)-99 is depicted in Figure I-4.1-8. 

Cesium-137 and strontium-90 were detected at activities above the FV or detected in only a few isolated 
locations in the DP Canyon slope. The highest cesium-137 activity (10.6 pCi/g), was detected in a surface 
soil sample collected at location 21-25275 near the upper eastern edge of the hill slope drainage. The 
highest strontium-90 activity, 12.34 pCi/g, was detected in a surface soil sample collected at location 
21-01638. The nature and extent of these radionuclides have been defined. 

There is no evidence of a release of uranium-234, uranium-235, or uranium-238 within the DP Canyon 
slope. The maximum detected activities of these radionuclides were 3.98 pCi/g, 0.336 pCi/g, and 2.37 
pCi/g, respectively. Most results were near the BV; none exceed twice the BV.  

There is no evidence of a release of tritium. Tritium was detected at an activity slightly above the FV in 
only a single surface soil sample; all activities for samples at depths greater than 0.5 ft were less than 
0.16 pCi/g. 

I-4.2 Nature and Extent of Contamination in Pore Gas 

Previous investigations at Consolidated Unit 21-016(a)-99 did not include collection of subsurface tritium 
and VOC vapor data. Therefore, the approved work plan (LANL 2004, 85641) specified the collection of 
subsurface VOC and tritium data. Subsurface pore gas samples were collected from the three deep 
boreholes (21-25262, 21-25263, and 21-25264) in January/February 2006 (round 1) and April 2006 
(round 2). The following two subsections present the nature and extent of subsurface vapor 
contamination for VOCs and tritium and include brief comparisons between vapor concentrations or 
activities and the corresponding tuff data for similar sampling depth intervals. Concentrations of VOCs or 
tritium in vapor and tuff within the boreholes are not directly correlated for various reasons, including that 
the vapor and tuff samples were collected on different days and not from exactly the same depths. 
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I-4.2.1 Pore Gas VOCs  

The general trend of VOCs in subsurface vapor was a decrease in concentration at the TD of the 
boreholes; however, there were no clear trends of consistent decreasing concentrations from a horizon of 
maximum concentration to the bottom of the borehole. In addition, most VOCs showed inconsistent 
temporal trends between the round 1 and round 2 analyses. The distribution VOCs is depicted in Plate 
I-4.1-13. Figures I-4.2-1 through I-4.2-3 present the pore gas VOC concentrations versus depth for 
boreholes 21-25262, 21-25263, and 21-25264 for round 1 and round 2 of pore gas sampling. Table 
I-3.2-6 presents sample information including vapor concentrations, depths, and collection date. 

Acetone was detected in all three boreholes during both rounds of pore gas sampling. The highest 
concentration of acetone detected in the borehole 21-25262 round 1 data was 840 µg/m3 at a depth of 
190 ft. The average concentration of acetone for the borehole during round 1 was 289 µg/m3. During 
round 2, the highest concentration of acetone detected was 490 µg/m3 at a depth of 80 ft. The average 
concentration of acetone for the borehole detected during round 2 was 256 µg/m3. During round 1, the 
highest concentration of acetone (280 µg/m3) in borehole 21-25263 occurred at 312 ft. The average 
concentration of acetone for the borehole during round 1 was 98 µg/m3. During round 2, the highest 
concentration of acetone (30 µg/m3) occurred at 229 ft. The average concentration of acetone for the 
borehole during round 2 was 18 µg/m3. During round 1, the highest concentration of acetone (270 µg/m3) 
in borehole 21-25264 occurred at 326 ft. The average round 1 concentration of acetone for the borehole 
was 112 µg/m3. During round 2, the highest concentration of acetone (130 µg/m3) occurred at 326 ft. The 
average round 2 concentration of acetone for the borehole was 69 µg/m3.  

Borehole 21-25263 contained the lowest concentrations of acetone. Acetone concentrations were 
typically lower at the TD of the boreholes than at other depths. One exception is in the borehole 21-25264 
round 2 data, which showed a relatively higher concentration at the TD of the borehole. The acetone 
concentrations vary significantly between round 1 and round 2. Acetone concentrations for both rounds 
typically did not compare well with acetone concentrations in the tuff versus depth for the three boreholes 
(Table I-3.2-6). One exception is borehole 21-25262, where the acetone concentrations were highest at 
190 ft and 235 ft in round 1 data; acetone was detected in the tuff samples collected from similar depths 
(171 ft and 236 ft).  

Carbon tetrachloride was detected in all three boreholes during both rounds of pore gas sampling. The 
highest concentration of carbon tetrachloride detected in borehole 21-25262 during round 1 (410 µg/m3) 
occurred at 235 ft. The average round 1 carbon tetrachloride concentration for the borehole was 160 
µg/m3. The highest carbon tetrachloride concentration (220 µg/m3) detected during round 2 occurred at 
290 ft. The average round 2 concentration for the borehole was 92 µg/m3. In borehole 21-25263, the 
round 1 data indicated that the highest concentration of carbon tetrachloride (420 µg/m3) was at the TD of 
the borehole (352 ft). The average round 1 concentration for the borehole was 113 µg/m3. The highest 
concentration of carbon tetrachloride (270 µg/m3) detected in the borehole during round 2 occurred at 229 
ft. The average round 2 concentration for the borehole was 161 µg/m3. In borehole 21-25264, the round 1 
data indicated that the highest concentration of carbon tetrachloride [170 µg/m3] was at 153 ft. The 
average round 1 concentration of carbon tetrachloride for the borehole was 68 µg/m3. During round 2, the 
highest concentration of carbon tetrachloride (200 µg/m3) in the borehole was detected at 225 ft. The 
average round 2 concentration for the borehole was 90 µg/m3.  

Borehole 21-25264 showed the lowest concentrations of carbon tetrachloride of the three boreholes. 
Carbon tetrachloride concentrations were typically lower at the TD of the boreholes. However, the round 2 
data for borehole 21-25262 showed a relatively higher concentration at the deepest depth sampled, but 
the sample was not collected at as great a depth as the round 1 TD sample because of the sloughing that 
occurred during withdrawal of the augers. Also, the borehole 21-2563 round 1 data showed a higher 



Investigation Report for MDA T  

EP2006-0779 I-25 September 2006 

concentration in the TD sample than at other depths. The carbon tetrachloride concentrations varied 
significantly between round 1 and round 2 analyses. Carbon tetrachloride was not detected in the tuff 
samples within boreholes 21-25262, 21-25263, and 21-25264. 

Chloroform was detected in all three boreholes during both rounds of pore gas sampling. Borehole 21-
25262 round 1 data indicated that the highest concentration of chloroform (960 µg/m3) occurred at 80 ft. 
The average round 1 concentration in the borehole was 567 µg/m3. During round 2, the highest 
concentration of chloroform (760 µg/m3) also occurred at 80 ft. The average round 2 concentration of 
chloroform for the borehole was 460 µg/m3. The highest concentration of chloroform (1400 µg/m3) 
detected in borehole 21-25263 during round 1 occurred at the TD of the borehole (352 ft). The average 
round 1 concentration of chloroform for the borehole was 359 µg/m3. The highest concentration of 
chloroform (510 µg/m3) detected in the borehole during round 2 occurred at 173 ft. The average round 2 
concentration for the borehole was 354 µg/m3. Borehole 21-25264 round 1 data indicated that the highest 
concentration of chloroform (330 µg/m3) occurred at 153 ft. The average round 1 concentration of 
chloroform for the borehole was 149 µg/m3. During round 2, the highest concentration of chloroform (390 
µg/m3) was detected at 225 ft. The average round 2 concentration of chloroform for the borehole was 191 
µg/m3.  

Borehole 21-25264 showed the lowest concentrations of chloroform of the three boreholes. Chloroform 
concentrations were typically lower at the TD than at other depths in the boreholes. One exception was 
borehole 21-25263, which had a significantly higher concentration at the TD during round 1. The 
chloroform concentrations varied significantly between round 1 and round 2 analyses. Chloroform 
concentrations for both rounds of vapor sampling typically did not compare well with chloroform 
concentrations in the tuff versus depth for the three boreholes (Table I-3.2-6). Chloroform was detected in 
the tuff in only one borehole (21-25263), and was present only at very low concentrations [0.0002 mg/kg] 
at depths of 331 ft, 341 ft, and 352 ft (the depth of the highest detected vapor concentration).  

Methylene chloride was detected in all three boreholes during both rounds of pore gas sampling. In 
borehole 21-25262 during round 1, the highest concentration of methylene chloride (100 µg/m3) was 
detected at 295 ft. The average round 1 concentration of methylene chloride for the borehole was 39 
µg/m3. During round 2, the highest concentration of methylene chloride (93 µg/m3) was detected at 291 ft. 
The average round 2 concentration of methylene chloride for the borehole was 52 µg/m3. In borehole 21-
25263 during round 1, the highest concentration of methylene chloride (2200 µg/m3) occurred at the TD of 
the borehole (352 ft). The average round 1 concentration of methylene chloride was 464 µg/m3. During 
round 2, the highest concentration of methylene chloride detected [490 µg/m3] was at 229 ft. The average 
round 2 concentration of methylene chloride for the borehole was 323 µg/m3. In borehole 21-25264 during 
round 1, the highest concentration of methylene chloride (390 µg/m3) was detected at 153 ft. The average 
round 1 concentration of methylene chloride for the borehole was 138 µg/m3. During round 2, the highest 
concentration of methylene chloride (510 µg/m3) was detected at 225 ft. The average round 2 
concentration of methylene chloride for the borehole was 229 µg/m3.  

Borehole 21-25262 showed the lowest concentrations of methylene chloride of the three boreholes. 
Methylene chloride concentrations were typically lower at the TD than at other depths in the boreholes. 
Two exceptions were borehole 21-25262 (round 2) and borehole 21-25263 (round 1), which both showed 
higher concentrations at the TD of the boreholes. The methylene chloride concentrations varied 
significantly between round 1 and round 2 analyses. Methylene chloride concentrations for both rounds 
did not compare well with methylene chloride concentrations in the tuff versus depth for the three 
boreholes (Table I-3.2-6).  

Tetrachloroethene was detected in all three boreholes during both rounds of pore gas sampling. In 
borehole 21-25262 during round 1, the highest concentration of tetrachloroethene (1500 µg/m3) was 
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detected at 80 ft. The average round 1 concentration of tetrachloroethene for the borehole was 441 
µg/m3. During round 2, the highest concentration (590 µg/m3) occurred at 80 ft. The average round 2 
concentration for the borehole was 258 µg/m3. During round 1, the highest concentration of 
tetrachloroethene (320 µg/m3) in borehole 21-25263 occurred at the TD of the borehole (352 ft). The 
average round 1 concentration of tetrachloroethene for the borehole was 145 µg/m3. During round 2, the 
highest concentration of tetrachloroethene (240 µg/m3) occurred at 173 ft. The average round 2 
concentration of tetrachloroethene for the borehole was 146 µg/m3. In borehole 21-25264 during round 1, 
the highest concentration of tetrachloroethene (730 µg/m3) was detected at 70 ft. The average round 1 
concentration of tetrachloroethene for the borehole was 350 µg/m3. During round 2, the highest 
concentration (440 µg/m3) occurred at 225 ft. The average round 2 concentration for the borehole was 
203 µg/m3.  

Borehole 21-25263 showed the lowest concentrations of tetrachloroethene of the three boreholes. 
Tetrachloroethene concentrations were typically lower at the TD than at other depths in the boreholes. 
One exception was the round 1 data for borehole 21-25263, which showed a relatively higher 
concentration at the borehole’s TD. Tetrachloroethene concentrations varied significantly between round 
1 and round 2 analyses. Tetrachloroethene was not detected in solid media samples collected from 
boreholes 21-25262, 21-25263, and 21-25264. 

Trichloroethene was detected in all three boreholes during both rounds of pore gas sampling. In borehole 
21-25262 during round 1, the highest concentration of trichloroethene (780 µg/m3) occurred at 80 ft. The 
average round 1 concentration of trichloroethene for the borehole was 447 µg/m3. During round 2, the 
highest concentration of trichloroethene (490 µg/m3) was detected at 291 ft. The average round 2 
concentration of trichloroethene for the borehole was 294 µg/m3. In borehole 21-25263 during round 1, 
the highest concentration of trichloroethene (2000 µg/m3) was detected at the bottom depth of 352 ft. The 
average round 1 concentration for the borehole was 518 µg/m3. During round 2, the highest concentration 
of trichloroethene (470 µg/m3) was detected at 173 ft and 229 ft. The average round 2 concentration for 
the borehole was 320 µg/m3. In borehole 21-25264 during round 1, the highest concentration of 
trichloroethene (400 µg/m3) was detected at 153 ft. The average round 1 concentration of trichloroethene 
for the borehole was 219 µg/m3. The highest concentration of trichloroethene (530 µg/m3) detected in 
borehole 21-25264 during round 2 occurred at 225 ft. The average round 2 concentration in the borehole 
was 264 µg/m3.  

Borehole 21-25264 showed the lowest concentrations of trichloroethene of the three boreholes. 
Trichloroethene concentrations were typically lower at the TD than at other depths in the boreholes. Two 
exceptions were borehole 21-25263 during round 1 and borehole 21-25262 during round 2, which had 
higher concentrations at the TD of the boreholes. Trichloroethene concentrations varied significantly 
between round 1 and round 2 analyses. Trichloroethene was not detected in the tuff samples within 
boreholes 21-25262, 21-25263, and 21-25264. 

In summary, the results demonstrated that concentrations are very low and the nature and vertical extent 
of VOC pore gas COPCs has been defined.  

I-4.2.2 Pore Gas Tritium 

Tritium in pore gas was detected in all three boreholes during both rounds of pore gas sampling. Tritium 
results are presented in picocuries per liter (pCi/L) of water vapor condensed from pore gas, not per liter 
of pore gas. The highest tritium activity of the three boreholes was at location 21-25264. The peak activity 
of 73,400 pCi/L was at a depth of 150 ft and decreased to approximately 5000 pCi/L at a depth of 325 ft 
and decreased further to 2310 pCi/L at 350 ft. Location 21-25262 tritium activity slightly increased with 
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depth during the first round but showed no clear trend during the second round. Location 21-25263 
showed no clear trend during both sampling rounds. The nature and extent of tritium in pore gas is 
defined. Figure I-4.2-4 presents the tritium specific activity versus depth for boreholes 21-25262, 
21-25263, and 21-25264 for round 1 and round 2 of pore gas sampling. The distribution of tritium within 
Consolidated Unit 21-016(a)-99 is depicted in Plate I-4.1-14. A three-dimensional realization of tritium in 
pore gas at Consolidated Unit 21-016(a)-99 is depicted in Figure I-4.1-7. Table I-3.3-6 presents sampling 
information, including vapor activity, depths, and collection date. 

I-4.3 Nature and Extent of Contamination at Consolidated Unit 21-016(a)-99 and DP Canyon 
Slope 

The nature and extent of all the 24 inorganic COPCs identified at Consolidated Unit 21-016(a)-99 have 
been defined within each of the three individual sampling areas, and therefore has been fully 
characterized across the site as a whole. Perchlorate and nitrate were identified in samples collected in 
all three sampling areas during the 2005–2006 investigation.Concentrations of perchlorate were very low, 
and the vertical and lateral extent of perchlorate has been defined in all three areas and across 
Consolidated Unit 21-016(a)-99 as a whole. Nitrate was detected at depth for some sample locations, but 
concentrations decreased and both the vertical and lateral extent has been defined in all three areas and 
across Consolidated Unit 21-016(a)-99 as a whole.  

The nature and extent of all organic COPCs identified in the three individual sampling areas have been 
defined, demonstrating that the nature and extent of all 50 organic COPCs identified across Consolidated 
Unit 21-016(a)-99 have been defined. This includes the possible small PAH release identified near 
Building 21-257 as well as the PAHs associated with fill material in the absorption beds, disposal shafts, 
and the RWSA sampling area. The nature and extent of the 11 radionuclide COPCs have been fully 
defined. Tritium was detected at depth for some sampling locations, but activities decreased and both the 
vertical and lateral extent has been defined in all three areas and across Consolidated Unit 21-016(a)-99 
as a whole.  

The nature and extent of both VOCs and tritium in pore gas is defined.  

A total of eight inorganic COPCs are present within the DP Canyon slope. The nature and extent of all 
eight inorganic COPCs have been defined. A total of 18 organic COPCs are present within the DP 
Canyon slope. Multiple PAHs were detected at trace concentrations across the sampling area. The PAHs 
identified in the DP Canyon slope are commonly found in industrial areas and are typically associated 
with paved roads and parking areas. The nature and extent of the PAHs have been defined. A total of 
nine radionuclide COPCs are present within the DP Canyon slope. The nature and extent have been 
defined for eight of nine radionuclides. The nature and extent of plutonium-239 was not defined in the 
lower slope. Plutonium-239 activities increased with depth at six locations on the lower slope and no 
samples were collected deeper than 2 ft.  

I-5.0 CONCLUSIONS  

A total of 24 inorganic, 51 organic, and 11 radionuclide COPCs were identified at Consolidated Unit 
21-016(a)-99 and the DP Canyon slope. The nature and extent have been defined at Consolidated Unit 
21-016(a)-99 for all COPCs. Pore gas results defined the nature and extent of pore gas VOCs and tritium. 
The nature and extent of contamination in the DP Canyon slope have been defined for all COPCs, with 
the exception of plutonium-239. 
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Figure I-1.1-1. Consolidated Unit 21-016(a)-99 and DP Canyon slope boreholes and sampling locations 



Investigation Report for MDA T  

September 2006 I-30 EP2006-0779 



Investigation Report for MDA T  

EP2006-0779 I-31 September 2006 

0

7000

14000

21000

28000

35000

LA
N

L_Q
bt234_bkg

M
D

A
_T_Q

bt234

LA
N

L_Q
bt1g_Q

ct_Q
bo_bkg

M
D

A
_T_Q

bt1g_Q
ct_Q

bo

C
on

ce
nt

ra
tio

n 
(m

g/
kg

 

Figure I-3.1-1. Box-and-whisker plot for aluminum in tuff 
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Figure I-3.1-2. Box-and-whisker plot for antimony in soil and tuff 
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Figure I-3.1-3. Box-and-whisker plot for arsenic in soil, sediment, Quaternary  
alluvium, and tuff 
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Figure I-3.1-4. Box-and-whisker plot for barium in soil, sediment, Quaternary  
alluvium, and tuff 
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Figure I-3.1-5. Box-and-whisker plot for beryllium in soil and tuff 
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Figure I-3.1-6. Box-and-whisker plot for cadmium in soil, sediment, Quaternary  
alluvium, and tuff 
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Figure I-3.1-7. Box-and-whisker plot for calcium in soil, sediment, Quaternary  
alluvium, and tuff 
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Figure I-3.1-8. Box-and-whisker plot for chromium in soil, sediment, Quaternary  
alluvium, and tuff 
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Figure I-3.1-9. Box-and-whisker plot for cobalt in sediment, Quaternary  
alluvium, and tuff 
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Figure I-3.1-10. Box-and-whisker plot for copper in soil and tuff 
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Figure I-3.1-11. Box-and-whisker plot for iron in tuff 
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Figure I-3.1-12. Box-and-whisker plot for lead in soil and tuff 

 
C

on
ce

nt
ra

tio
n 

(m
g/

kg
) 

 
C

on
ce

nt
ra

tio
n 

(m
g/

kg
) 



Investigation Report for MDA T  

EP2006-0779 I-37 September 2006 

0

2000

4000

6000

LA
N

L_Q
bt234_bkg

M
D

A
_T_Q

bt234

LA
N

L_Q
bt1g_Q

ct_Q
bo_bkg

M
D

A
_T_Q

bt1g_Q
ct_Q

bo

C
on

ce
nt

ra
tio

n 
(m

g/
kg

 

Figure I-3.1-13. Box-and-whisker plot for magnesium in tuff 
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Figure I-3.1-14. Box-and-whisker plot for manganese in tuff 
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Figure I-3.1-15. Box-and-whisker plot for mercury in soil and tuff 

0

50

100

150

LA
N

L_S
oil_Fill_bkg

M
D

A
_T_S

oil_Fill

LA
N

L_S
ed_bkg

M
D

A
_T_Q

al

LA
N

L_Q
bt234_bkg

M
D

A
_T_Q

bt234

LA
N

L_Q
bt1v_bkg

M
D

A
_T_Q

bt1v

LA
N

L_Q
bt1g_Q

ct_Q
bo_bkg

M
D

A
_T_Q

bt1g_Q
ct_Q

bo

C
on

ce
nt

ra
tio

n 
(m

g/
kg

)

 

Figure I-3.1-16. Box-and-whisker plot for nickel in soil, sediment, Quaternary  
alluvium, and tuff 
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Figure I-3.1-17. Box-and-whisker plot for potassium in tuff 
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Figure I-3.1-18. Box-and-whisker plot for selenium in soil, sediment, Quaternary  
alluvium, and tuff 
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Figure I-3.1-19. Box-and-whisker plot for silver in soil, sediment, Quaternary  
alluvium, and tuff 
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Figure I-3.1-20. Box-and-whisker plot for sodium in sediment and Quaternary alluvium 
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Figure I-3.1-21. Box-and-whisker plot for thallium in soil and tuff 
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Figure I-3.1-22. Box-and-whisker plot for uranium in soil and tuff 
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Figure I-3.1-23. Box-and-whisker plot for vanadium in tuff 
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Figure I-3.1-24. Box-and-whisker plot for zinc in soil, sediment, Quaternary  
alluvium, and tuff 
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Figure I-3.3-1. Box-and-whisker plot for americium-241 in soil 
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Figure I-3.3-2. Box-and-whisker plot for cesium-137 in soil 
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Figure I-3.3-3. Box-and-whisker plot for plutonium-238 in soil 
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Figure I-3.3-4. Box-and-whisker plot for plutonium-239 in soil 
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Figure I-3.3-5. Box-and-whisker plot for strontium-90 in soil 
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Figure I-3.3-6. Box-and-whisker plot for tritium in soil 
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Figure I-4.1-1a. A three-dimensional realization of the perchlorate distribution at Consolidated Unit 21-016(a)-99 
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Figure I-4.1-1b. A profile realization of the perchlorate distribution at Consolidated Unit 21-016(a)-99 
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Figure I-4.1-2a. A three-dimensional realization of the nitrate distribution at Consolidated Unit 21-016(a)-99 
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Figure I-4.1-2b. A profile realization of the nitrate distribution at Consolidated Unit 21-016(a)-99 
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Figure I-4.1-3a.  A three-dimensional realization of the americium-241 distribution at Consolidated Unit 21-016(a)-99 
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Figure I-4.1-3b. A profile realization of the americium-241 distribution at Consolidated Unit 21-016(a)-99 
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Figure I-4.1-4a. A three-dimensional realization of the cesium-137 distribution at Consolidated Unit 21-016(a)-99 
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Figure I-4.1-4b. A profile realization of the cesium-137 distributions at Consolidated Unit 21-016(a)-99 
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Figure I-4.1-5a. A three-dimensional realization of the plutonium-239 distribution at Consolidated Unit 21-016(a)-99 
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Figure I-4.1-5b. A profile realization of the plutonium-239 distribution at Consolidated Unit 21-016(a)-99 
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Figure I-4.1-6. A profile realization of the tritium distribution at Consolidated Unit 21-016(a)-99 



Investigation Report for MDA T  

EP2006-0779 I-57 September 2006 

 
Figure I-4.1-7. A three-dimensional realization of the tritium in pore gas distribution at Consolidated Unit 21-016(a)-99 
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Figure I-4.1-8. A three-dimensional estimation of the surface plutonium-239 distribution at Consolidated Unit 21-016(a)-99 and DP Canyon slope 
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Figure I-4.2-1. Detected organic chemicals in pore gas at location 21-25262 
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Figure I-4.2-2. Detected organic chemicals in pore gas at location 21-25263 
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Figure I-4.2-3. Detected organic chemicals in pore gas at location 21-25264 
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Figure I-4.2-4. Detected tritium activities in pore gas at locations 21-25262, 21-25263, 21-25264 

 
 
 

 

 

 

 

 



 

 

E
P

2006-0779 
I-63 

S
eptem

ber 2006 

Table I-1.1-1  
Consolidated Unit 21-016(a)-99 Soil, Fill, Quaternary Alluvium, and Tuff Samples Taken 
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0 

AAA0421 21-01135 6/16/1992 0–0.5 Soil —* — 13030 — — — 13031 — 13032 — — 13032 — 13032 

AAA0420 21-01135 6/16/1992 0–0.08 Soil — — 13030 — — — — — — — — 13032 — 13032 

AAA0564 21-01085 7/7/1992 0–0.08 Soil — — 13125 — — — — — 13127 — — 13127 — 13127 

AAA3950 21-01615 7/21/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA3951 21-01616 7/21/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA3952 21-01617 7/21/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA3953 21-01618 7/21/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA3954 21-01619 7/21/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA3957 21-01620 7/22/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA3958 21-01621 7/22/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA3959 21-01622 7/22/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA3965 21-01627 7/22/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA3964 21-01626 7/22/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA3963 21-01625 7/22/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA3962 21-01624 7/22/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA3961 21-01623 7/22/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA3966 21-01628 7/22/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA3998 21-01657 7/22/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA3996 21-01655 7/22/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA3997 21-01656 7/22/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA4001 21-01658 7/22/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA3987 21-01646 7/22/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA4006 21-01662 7/22/1993 0–0.5 Soil — — 15241 — — — 15200 — 15269 15269 15269 15269 15269 — 

AAA3990 21-01649 7/22/1993 0–0.5 Soil — — 15245 — — — 15218 — 15271 15271 15271 15271 15271 — 
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AAA3988 21-01647 7/22/1993 0–0.5 Soil — — 15245 — — — 15218 — 15271 15271 15271 15271 15271 — 

AAA3986 21-01645 7/22/1993 0–0.5 Soil — — 15245 — — — 15218 — 15271 15271 15271 15271 15271 — 

AAA3985 21-01644 7/22/1993 0–0.5 Soil — — 15245 — — — 15218 — 15271 15271 15271 15271 15271 — 

AAA3989 21-01648 7/22/1993 0–0.5 Soil — — 15245 — — — 15218 — 15271 15271 15271 15271 15271 — 

AAA3971 21-01633 7/23/1993 0–0.5 Soil — — 15245 — — — 15218 — 15271 15271 15271 15271 15271 — 

AAA3970 21-01632 7/23/1993 0–0.5 Soil — — 15245 — — — 15218 — 15271 15271 15271 15271 15271 — 

AAA3969 21-01631 7/23/1993 0–0.5 Soil — — 15245 — — — 15218 — 15271 15271 15271 15271 15271 — 

AAA3968 21-01630 7/23/1993 0–0.5 Soil — — 15245 — — — 15218 — 15271 15271 15271 15271 15271 — 

AAA3967 21-01629 7/23/1993 0–0.5 Soil — — 15245 — — — 15218 — 15271 15271 15271 15271 15271 — 

AAA4003 21-01659 7/23/1993 0–0.5 Soil — — 15245 — — — 15218 — 15271 15271 15271 15271 15271 — 

AAA3973 21-01635 7/23/1993 0–0.5 Soil — — 15245 — — — 15218 — 15271 15271 15271 15271 15271 — 

AAA3974 21-01636 7/23/1993 0–0.5 Soil — — 15245 — — — 15218 — 15271 15271 15271 15271 15271 — 

AAA3975 21-01637 7/23/1993 0–0.5 Soil — — 15245 — — — 15218 — 15271 15271 15271 15271 15271 — 

AAA3976 21-01638 7/23/1993 0–0.5 Soil — — 15245 — — — 15218 — 15271 15271 15271 15271 15271 15271

AAA4004 21-01660 7/23/1993 0–0.5 Soil — — 15245 — — — 15218 — 15271 15271 15271 15271 15271 15271

AAA3994 21-01653 7/23/1993 0–0.5 Soil — — 15245 — — — 15218 — 15271 15271 15271 15271 15271 — 

AAA3983 21-01642 7/23/1993 0–0.5 Soil — — 15245 — — — 15218 — 15271 15271 15271 15271 15271 — 

AAA4005 21-01661 7/23/1993 0–0.5 Soil — — 15245 — — — 15218 — 15271 15271 15271 15271 15271 — 

AAA3981 21-01641 7/26/1993 0–0.5 Soil — — 15246 — — — 15231 — 15273 15273 15273 15273 15273 — 

AAA3995 21-01654 7/26/1993 0–0.5 Soil — — 15246 — — — 15231 — 15273 15273 15273 15273 15273 15273

AAA4008 21-01664 7/26/1993 0–0.5 Soil — — 15246 — — — 15231 — 15273 15273 15273 15273 15273 15273

AAA3980 21-01640 7/26/1993 0–0.5 Soil — — 15246 — — — 15231 — 15273 15273 15273 15273 15273 — 

AAA3993 21-01652 7/26/1993 0–0.5 Soil — — 15246 — — — 15231 — 15273 15273 15273 15273 15273 — 

AAB7275 21-02568 8/17/1994 0–0.25 Soil — — 19223 — 19490 — 18603 — — 19490 19490 19490 — — 

AAB7276 21-02568 8/17/1994 0.25–0.5 Soil — — 19223 — 19490 — 18603 — — 19490 19490 19490 — — 
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AAB7277 21-02568 8/17/1994 0.5–1 Soil — — 19223 — 19490 — 18603 — — 19490 19490 19490 — — 

AAB7278 21-02569 8/17/1994 0–0.25 Soil — — 19223 — 19490 — 18603 — — 19490 19490 19490 — — 

AAB7279 21-02569 8/17/1994 0.25–0.5 Soil — — 19223 — 19490 — 18603 — — 19490 19490 19490 — — 

AAB7280 21-02569 8/17/1994 0.5–1 Soil — — 19223 — 19490 — 18603 — — 19490 19490 19490 — — 

AAA7510 21-01860 8/17/1994 0–0.25 Soil — — 19223 — 19490 — 18603 — — 19490 19490 19490 19490 — 

AAA7511 21-01860 8/17/1994 0.25–0.5 Soil — — 19223 — 19490 — 18603 — — 19490 19490 19490 — — 

AAA7512 21-01860 8/17/1994 0.5–1 Soil — — 19223 — 19490 — 18603 — — 19490 19490 19490 — — 

AAA7513 21-01861 8/17/1994 0–0.25 Soil — — 19223 — 19490 — 18603 — — 19490 19490 19490 — — 

AAA7514 21-01861 8/17/1994 0.25–0.5 Soil — — 19223 — 19490 — 18603 — — 19490 19490 19490 — — 

AAA7515 21-01861 8/17/1994 0.5–1 Soil — — 19223 — 19490 — 18603 — — 19490 19490 19490 19490 — 

AAA7516 21-01862 8/17/1994 0–0.25 Soil — — 19223 — 19490 — 18603 — — 19490 19490 19490 — — 

AAA7517 21-01862 8/17/1994 0.25–0.5 Soil — — 19223 — 19490 — 18603 — — 19490 19490 19490 — — 

AAA7518 21-01862 8/17/1994 0.5–1 Soil — — 19223 — 19490 — 18603 — — 19490 19490 19490 — — 

AAB7343 21-02545 8/18/1994 0–5 Soil — — 19338 — 19856 — 18883 18883 — 19856 19856 19856 — — 

AAB7347 21-02546 8/19/1994 0–5 Soil — — 19338 — 19856 — 18883 18883 — 19856 19856 19856 — — 

AAB7352 21-02547 8/19/1994 5–10 Soil — — 19007 — — — 19009 — 19008 19008 19008 19008 19008 — 

AAB9110 21-02609 8/25/1994 5–7.5 Soil — — 19336 — 19857 — 18814 — — 19857 19857 19857 — — 

AAB9111 21-02610 8/25/1994 5–7.5 Soil — — 19336 — 19857 — 18814 — — 19857 19857 19857 — — 

AAB7323 21-02538 8/26/1994 5–7.5 Fill — — 19338 — 19856 — 18883 18883 — 19856 19856 19856 — — 

AAB7328 21-02539 8/26/1994 7.5–10 Soil — — 19336 — 19857 — 18814 — — 19857 19857 19857 — — 

AAB7314 21-02535 8/29/1994 2.5–5 Fill — — 19338 — 19856 — 18883 18883 — 19856 19856 19856 — — 

AAB7316 21-02536 8/29/1994 5–7.5 Soil — — 19338 — 19856 — 18883 18883 — 19856 19856 19856 — — 

AAB7334 21-02541 8/29/1994 2.5–5 Soil — — 19336 — 19857 — 18814 — — 19857 19857 19857 — — 

AAB7340 21-02543 8/30/1994 2.5–5 Soil — — 19338 — 19856 — 18883 18883 — 19856 19856 19856 — — 

AAB7342 21-02544 8/30/1994 5–7.5 Soil — — 19336 — 19857 — 18814 — — 19857 19857 19857 — — 
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AAB7355 21-02548 8/30/1994 2.5–5 Soil — — 19338 — 19856 — 18883 18883 — 19856 19856 19856 — — 

0121-96-0303 21-04933 6/19/1996 0–0.5 Soil — — — — — — — — — 2347 — — — — 

0121-96-0491 21-05058 12/10/1996 4.5–5 Fill — — 2827 — — — 2827 2827 — 2828 — 2828 2828 2828

0121-96-0492 21-05058 12/10/1996 7.7–8.2 Fill — — 2827 — — — 2827 2827 — 2828 — 2828 2828 2828

0121-96-0494 21-05058 12/11/1996 17.5–18.2 Fill — — 2827 — — — 2827 2827 — 2828 — 2828 2828 2828

0121-96-0481 21-05057 12/18/1996 4.3–5 Fill — — 2848 — — — 2848 2848 — 2854 — 2854 2854 2854

0121-96-0482 21-05057 12/18/1996 9.5–10 Fill — — 2848 — — — 2848 2848 — 2854 — 2854 2854 2854

0121-96-0483 21-05057 12/18/1996 19.5–20 Fill — — 2848 — — — 2848 2848 — 2854 — 2854 2854 2854

0121-97-0081 21-05055 1/7/1997 3.5–4 Fill — 2865 2865 — — — 2865 2865 — 2864 — 2864 2864 2864

0121-97-0082 21-05055 1/7/1997 8.5–9 Fill — 2865 2865 — — — 2865 2865 — 2864 — 2864 2864 2864

0121-97-0083 21-05055 1/7/1997 14.5–15 Fill — 2863 2863 — — — 2863 2863 — 2862 — 2862 2862 2862

0121-97-0326 21-05073 1/8/1997 2.5–3 Soil — 2865 2865 — — — 2865 2865 — 2864 — 2864 2864 2864

0121-97-0096 21-05056 1/13/1997 4.5–5 Fill — — 2867 — — — 2867 2867 — 2866 — 2866 2866 2866

0121-97-0066 21-05054 1/17/1997 3–3.5 Fill — — 2882 — — — 2882 2882 — 2881 — 2881 2881 2881

0121-97-0067 21-05054 1/17/1997 6–6.5 Fill — — 2877 — — — 2877 2877 — 2876 — 2876 2876 2876

0121-97-0068 21-05054 1/17/1997 7.5–8.2 Fill — — 2877 — — — 2877 2877 — 2876 — 2876 2876 2876

0121-97-0069 21-05054 1/17/1997 10.5–11 Fill — 2877 2877 — — — 2877 2877 — 2876 — 2876 2876 2876

0121-97-0051 21-05053 1/21/1997 4.2–4.6 Fill — — 2877 — — — 2877 2877 — 2876 — 2876 2876 2876

0121-97-0052 21-05053 1/21/1997 6.5–7 Fill — 2877 2877 — — — 2877 2877 — 2876 — 2876 2876 2876

0121-97-0053 21-05053 1/21/1997 9.5–10 Fill — 2877 2877 — — — 2877 2877 — 2876 — 2876 2876 2876

0121-97-0001 21-05051 1/27/1997 3.5–4 Fill — — 2884 — — — 2884 2884 — 2883 — 2883 2883 2883

0121-97-0002 21-05051 1/27/1997 6–6.5 Fill — — 2884 — — — 2884 2884 — 2883 — 2883 2883 2883

0121-97-0003 21-05051 1/27/1997 8.5–9 Fill — — 2884 — — — 2884 2884 — 2883 — 2883 2883 2883

0121-97-0004 21-05051 1/27/1997 11.5–12 Fill — — 2897 — — — 2897 2897 — 2896 — 2896 2896 2896

0121-97-0111 21-05059 2/3/1997 4–4.5 Soil — 2900 2900 — — — 2900 2900 — 2899 — 2899 2899 2899
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0121-97-1001 21-05074 2/12/1997 0.8–1.3 Soil — — — — — — — — — 2909 — 2909 2909 2909

0121-97-0136 21-05060 2/18/1997 4.5–5 Soil — — 2925 — — — 2925 2925 — 2926 — 2926 2926 2926

0121-97-0166 21-05061 2/26/1997 5.5–6 Soil — — 2933 — — — 2933 2933 — 2934 — 2934 2934 2934

0121-97-0026 21-05052 3/24/1997 2.5–3 Fill — — 3004R — — — 3004R 3004R — 3006R — 3006R — — 

MD21-03-51517 21-22206 5/6/2003 0–0.5 Soil — — — — — — — — 1757S 1757S — 1757S — 1757S

MD21-06-65802 21-25359 12/2/2005 5–7.5 Fill 4156S — 4156S 4155S 4156S — 4155S 4155S 4156S 4156S 4156S 4156S 4156S 4156S

MD21-06-65798 21-25358 12/7/2005 6.8–7 Fill — — — — — 4171S — — — — — — — — 

MD21-06-65781 21-25356 12/7/2005 6–6.5 Fill — — — — — 4171S — — — — — — — — 

MD21-06-65789 21-25357 12/8/2005 6.4–6.8 Fill — — — — — 4177S — — — — — — — — 

MD21-06-64167 21-25265 12/8/2005 0–0.5 Soil — — 4175S 4174S 4175S — 4174S — 4176S 4176S 4176S 4176S 4176S 4176S

MD21-06-64169 21-25266 12/8/2005 0–0.5 Soil — — 4175S 4174S 4175S — 4174S — 4176S 4176S 4176S 4176S 4176S 4176S

MD21-06-64171 21-25267 12/8/2005 0–0.5 Soil — — 4175S 4174S 4175S — 4174S — 4176S 4176S 4176S 4176S 4176S 4176S

MD21-06-64173 21-25268 12/8/2005 0–0.5 Soil — — 4175S 4174S 4175S — 4174S — 4176S 4176S 4176S 4176S 4176S 4176S

MD21-06-64168 21-25265 12/8/2005 1.5–2 Soil — — 4175S 4174S 4175S — 4174S — 4176S 4176S 4176S 4176S 4176S 4176S

MD21-06-64170 21-25266 12/8/2005 1.5–2 Soil — — 4175S 4174S 4175S — 4174S — 4176S 4176S 4176S 4176S 4176S 4176S

MD21-06-64172 21-25267 12/8/2005 1.5–2 Soil — — 4175S 4174S 4175S — 4174S — 4176S 4176S 4176S 4176S 4176S 4176S

MD21-06-64174 21-25268 12/8/2005 1.5–2 Soil — — 4175S 4174S 4175S — 4174S — 4176S 4176S 4176S 4176S 4176S 4176S

MD21-06-64182 21-25272 12/9/2005 0.5–1 Soil — — 4195S 4194S 4195S — 4194S — 4196S 4196S 4196S 4196S 4196S 4196S

MD21-06-64175 21-25269 12/9/2005 0–0.5 Soil — — 4195S 4194S 4195S — 4194S — 4196S 4196S 4196S 4196S 4196S 4196S

MD21-06-64177 21-25270 12/9/2005 0–0.5 Soil — — 4195S 4194S 4195S — 4194S — 4196S 4196S 4196S 4196S 4196S 4196S

MD21-06-64179 21-25271 12/9/2005 0–0.5 Soil — — 4195S 4194S 4195S — 4194S — 4196S 4196S 4196S 4196S 4196S 4196S

MD21-06-64181 21-25272 12/9/2005 0–0.5 Soil — — 4195S 4194S 4195S — 4194S — 4196S 4196S 4196S 4196S 4196S 4196S

MD21-06-64183 21-25273 12/9/2005 0–0.5 Soil — — 4195S 4194S 4195S — 4194S — 4196S 4196S 4196S 4196S 4196S 4196S

MD21-06-64185 21-25274 12/9/2005 0–0.5 Soil — — 4195S 4194S 4195S — 4194S — 4196S 4196S 4196S 4196S 4196S 4196S

MD21-06-64176 21-25269 12/9/2005 1.5–2 Soil — — 4195S 4194S 4195S — 4194S — 4196S 4196S 4196S 4196S 4196S 4196S
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MD21-06-64184 21-25273 12/9/2005 1.5–2 Soil — — 4195S 4194S 4195S — 4194S — 4196S 4196S 4196S 4196S 4196S 4196S

MD21-06-64187 21-25275 12/12/2005 0–0.5 Soil — — 4189S 4188S 4189S — 4188S — 4190S 4190S 4190S 4190S 4190S 4190S

MD21-06-64189 21-25276 12/12/2005 0–0.5 Soil — — 4189S 4188S 4189S — 4188S — 4190S 4190S 4190S 4190S 4190S 4190S

MD21-06-64191 21-25277 12/12/2005 0–0.5 Soil — — 4189S 4188S 4189S — 4188S — 4190S 4190S 4190S 4190S 4190S 4190S

MD21-06-66235 21-25401 12/12/2005 0–0.5 Soil — — 4192S 4191S 4192S — 4191S — 4193S 4193S 4193S 4193S 4193S 4193S

MD21-06-64190 21-25276 12/12/2005 1.5–2 Soil — — 4189S 4188S 4189S — 4188S — 4190S 4190S 4190S 4190S 4190S 4190S

MD21-06-66237 21-25402 12/13/2005 0–0.5 Soil — — 4201S 4200S 4201S — 4200S — 4202S 4202S 4202S 4202S 4202S 4202S

MD21-06-66239 21-25403 12/14/2005 0–0.5 Soil — — 4207S 4206S 4207S — 4206S — 4208S 4208S 4208S 4208S 4208S 4208S

MD21-06-66241 21-25404 12/14/2005 0–0.5 Soil — — 4207S 4206S 4207S — 4206S — 4208S 4208S 4208S 4208S 4208S 4208S

MD21-06-66243 21-25405 12/14/2005 0–0.5 Soil — — 4207S 4206S 4207S — 4206S — 4208S 4208S 4208S 4208S 4208S 4208S

MD21-06-66238 21-25402 12/14/2005 1.5–2 Soil — — 4207S 4206S 4207S — 4206S — 4208S 4208S 4208S 4208S 4208S 4208S

MD21-06-66240 21-25403 12/14/2005 1.5–2 Soil — — 4207S 4206S 4207S — 4206S — 4208S 4208S 4208S 4208S 4208S 4208S

MD21-06-66242 21-25404 12/14/2005 1.5–2 Soil — — 4210S 4209S 4210S — 4209S — 4211S 4211S 4211S 4211S 4211S 4211S

MD21-06-66244 21-25405 12/14/2005 1.5–2 Soil — — 4207S 4206S 4207S — 4206S — 4208S 4208S 4208S 4208S 4208S 4208S

MD21-06-65994 21-25375 1/9/2006 6–7 Fill — — — — — 4294S — — — — — — — — 

MD21-06-66192 21-25390 1/10/2006 10.2–10.5 Fill — — — — — 4323S — — — — — — — — 

MD21-06-66135 21-25384 1/26/2006 12–14 Soil 4470S — 4470S 4469S 4470S — 4469S 4469S 4471S 4471S 4471S 4471S 4471S 4471S

MD21-06-66139 21-25384 1/26/2006 12–14 Soil — — — — — 4458S — — — — — — — — 

MD21-06-66118 21-25382 2/23/2006 6.6–8 Fill 4653S — 4653S 4652S 4653S — 4652S 4652S 4654S 4654S — 4654S 4654S 4654S

MD21-06-65855 21-25363 3/8/2006 7–8 Fill — — — — — 4727S — — — — — — — — 

MD21-06-65972 21-25374 6/7/2006 20–22 Fill — — — 5404S — — 5404S 5404S — — — — — — 

0121-96-0484 21-05057 12/19/1996 22.5–23.9 Qal — — 2841 — — — 2841 2841 — 2842 — 2842 2842 2842

0121-97-0112 21-05059 2/3/1997 10.2–10.7 Qal — 2900 2900 — — — 2900 2900 — 2899 — 2899 2899 2899

0121-97-0113 21-05059 2/3/1997 20–20.5 Qal — 2900 2900 — — — 2900 2900 — 2899 — 2899 2899 2899

0121-97-0114 21-05059 2/3/1997 31.5–32 Qal — 2900 2900 — — — 2900 2900 — 2899 — 2899 2899 2899
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0121-97-1161 21-05071 3/12/1997 5–5.5 Qal — — — — — — — — — 2963 — 2963 — — 

0121-97-1162 21-05071 3/12/1997 9.5–10 Qal — — — — — — — — — 2963 — 2963 — — 

0121-97-1163 21-05071 3/12/1997 20–20.5 Qal — — — — — — — — — 2963 — 2963 — — 

0121-97-1164 21-05071 3/12/1997 28.5–29 Qal — — — — — — — — — 2963 — 2963 — — 

0121-97-1165 21-05071 3/12/1997 34–34.5 Qal — — — — — — — — — 2963 — 2963 — — 

0121-97-0027 21-05052 3/24/1997 9–9.5 Qal — — 3004R — — — 3004R 3004R — 3006R — 3006R — — 

0121-97-0028 21-05052 3/24/1997 20–20.5 Qal — — 3004R — — — 3004R 3004R — 3006R — 3006R — — 

0121-97-0029 21-05052 3/24/1997 26–27 Qal — — 3004R — — — 3004R 3004R — 3006R — 3006R — — 

AAB7320 21-02537 8/26/1994 7.5–10 Qbt 3 — — 19338 — 19856 — 18883 18883 — 19856 19856 19856 — — 

AAB9109 21-02541 8/29/1994 10–12.5 Qbt 3 — — 19336 — 19857 — 18814 — — 19857 19857 19857 — — 

AAB7332 21-02540 8/29/1994 7.5–10 Qbt 3 — — 19338 — 19856 — 18883 18883 — 19856 19856 19856 — — 

0121-96-0495 21-05058 12/11/1996 29.5–30 Qbt 3 — — 2827 — — — 2827 2827 — 2828 — 2828 2828 2828

0121-96-0496 21-05058 12/11/1996 39.5–40 Qbt 3 — — 2827 — — — 2827 2827 — 2828 — 2828 2828 2828

0121-96-0497 21-05058 12/11/1996 49.5–50 Qbt 3 — — 2827 — — — 2827 2827 — 2828 — 2828 2828 2828

0121-96-0621 21-05065 12/13/1996 4.5–5 Qbt 3 — — 2834 — — — 2834 2834 — 2835 — 2835 2835 2835

0121-96-0622 21-05065 12/13/1996 10–10.5 Qbt 3 — — 2834 — — — 2834 2834 — 2835 — 2835 2835 2835

0121-96-0623 21-05065 12/16/1996 19.5–20 Qbt 3 — — 2834 — — — 2834 2834 — 2835 — 2835 2835 2835

0121-96-0624 21-05065 12/16/1996 29.5–30 Qbt 3 — — 2834 — — — 2834 2834 — 2835 — 2835 2835 2835

0121-96-0625 21-05065 12/16/1996 39.5–40 Qbt 3 — — 2834 — — — 2834 2834 — 2835 — 2835 2835 2835

0121-96-0626 21-05065 12/16/1996 48.2–48.7 Qbt 3 — — 2834 — — — 2834 2834 — 2835 — 2835 2835 2835

0121-96-0485 21-05057 12/19/1996 29.5–30 Qbt 3 — — 2848 — — — 2848 2848 — 2854 — 2854 2854 2854

0121-96-0486 21-05057 12/19/1996 39.5–40 Qbt 3 — — 2848 — — — 2848 2848 — 2854 — 2854 2854 2854

0121-96-0487 21-05057 12/19/1996 49.5–50 Qbt 3 — — 2848 — — — 2848 2848 — 2854 — 2854 2854 2854

0121-97-0327 21-05073 1/8/1997 8.5–9 Qbt 3 — 2863 2863 — — — 2863 2863 — 2862 — 2862 2862 2862

0121-97-0328 21-05073 1/8/1997 11.7–12.2 Qbt 3 — 2865 2865 — — — 2865 2865 — 2864 — 2864 2864 2864
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0121-97-0329 21-05073 1/9/1997 22–23 Qbt 3 — 2865 2865 — — — 2865 2865 — 2864 — 2864 2864 2864

0121-97-0330 21-05073 1/9/1997 32–32.5 Qbt 3 — 2865 2865 — — — 2865 2865 — 2864 — 2864 2864 2864

0121-97-0331 21-05073 1/9/1997 42–42.5 Qbt 3 — 2865 2865 — — — 2865 2865 — 2864 — 2864 2864 2864

0121-97-0332 21-05073 1/9/1997 46.5–47 Qbt 3 — 2865 2865 — — — 2865 2865 — 2864 — 2864 2864 2864

0121-97-0333 21-05073 1/9/1997 62–62.5 Qbt 3 — 2865 2865 — — — 2865 2865 — 2864 — 2864 2864 2864

0121-97-0334 21-05073 1/9/1997 69.5–70 Qbt 3 — 2865 2865 — — — 2865 2865 — 2864 — 2864 2864 2864

0121-97-0097 21-05056 1/15/1997 11.8–12.2 Qbt 3 — 2867 2867 — — — 2867 2867 — 2866 — 2866 2866 2866

0121-97-0098 21-05056 1/15/1997 20–20.5 Qbt 3 — — 2867 — — — 2867 2867 — 2866 — 2866 2866 2866

0121-97-0099 21-05056 1/15/1997 29–29.5 Qbt 3 — — 2867 — — — 2867 2867 — 2866 — 2866 2866 2866

0121-97-0100 21-05056 1/15/1997 39–39.5 Qbt 3 — — 2867 — — — 2867 2867 — 2866 — 2866 2866 2866

0121-97-0101 21-05056 1/15/1997 49.5–50 Qbt 3 — 2867 2867 — — — 2867 2867 — 2866 — 2866 2866 2866

0121-97-0070 21-05054 1/17/1997 14.2–15 Qbt 3 — — 2882 — — — 2882 2882 — 2881 — 2881 2881 2881

0121-97-0071 21-05054 1/17/1997 21.8–22.1 Qbt 3 — 2884 2884 — — — 2884 2884 — 2883 — 2883 2883 2883

0121-97-0072 21-05054 1/17/1997 32–32.5 Qbt 3 — — 2882 — — — 2882 2882 — 2881 — 2881 2881 2881

0121-97-0073 21-05054 1/20/1997 35.5–36 Qbt 3 — — 2882 — — — 2882 2882 — 2881 — 2881 2881 2881

0121-97-0074 21-05054 1/20/1997 50–50.5 Qbt 3 — — 2882 — — — 2882 2882 — 2881 — 2881 2881 2881

0121-97-0075 21-05054 1/20/1997 59.5–60 Qbt 3 — — 2882 — — — 2882 2882 — 2881 — 2881 2881 2881

0121-97-0054 21-05053 1/21/1997 12.5–13 Qbt 3 — — 2882 — — — 2882 2882 — 2881 — 2881 2881 2881

0121-97-0055 21-05053 1/21/1997 17–17.3 Qbt 3 — — 2882 — — — 2882 2882 — 2881 — 2881 2881 2881

0121-97-0056 21-05053 1/21/1997 20.5–21.5 Qbt 3 — — 2882 — — — 2882 2882 — 2881 — 2881 2881 2881

0121-97-0057 21-05053 1/21/1997 28–29 Qbt 3 — — 2882 — — — 2882 2882 — 2881 — 2881 2881 2881

0121-97-0058 21-05053 1/22/1997 39.5–40 Qbt 3 — — 2884 — — — 2884 2884 — 2883 — 2883 2883 2883

0121-97-0059 21-05053 1/22/1997 48–48.5 Qbt 3 — — 2870 — — — 2870 2870 — 2871 — 2871 2871 2871

0121-97-0060 21-05053 1/22/1997 59.5–60 Qbt 3 — — 2884 — — — 2884 2884 — 2883 — 2883 2883 2883

0121-97-0061 21-05053 1/22/1997 60–60.7 Qbt 3 — 2884 2884 — — — 2884 2884 — 2883 — 2883 2883 2883
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0121-97-0062 21-05053 1/23/1997 74.5–75 Qbt 3 — — 2884 — — — 2884 2884 — 2883 — 2883 2883 2883

0121-97-0063 21-05053 1/23/1997 80–80.5 Qbt 3 — — 2884 — — — 2884 2884 — 2883 — 2883 2883 2883

0121-97-0445 21-05053 1/23/1997 89.5–90 Qbt 3 — — 2884 — — — 2884 2884 — 2883 — 2883 2883 2883

0121-97-0005 21-05051 1/27/1997 13.8–14.5 Qbt 3 — 2892 2892 — — — 2892 2892 — 2893 — 2893 2893 2893

0121-97-0006 21-05051 1/27/1997 20–21 Qbt 3 — — 2884 — — — 2884 2884 — 2883 — 2883 2883 2883

0121-97-0007 21-05051 1/27/1997 27.5–28 Qbt 3 — — 2897 — — — 2897 2897 — 2896 — 2896 2896 2896

0121-97-0008 21-05051 1/28/1997 40–40.5 Qbt 3 — — 2884 — — — 2884 2884 — 2883 — 2883 2883 2883

0121-97-0009 21-05051 1/28/1997 50–50.5 Qbt 3 — — 2884 — — — 2884 2884 — 2883 — 2883 2883 2883

0121-97-0010 21-05051 1/28/1997 61–61.5 Qbt 3 — — 2884 — — — 2884 2884 — 2883 — 2883 2883 2883

0121-97-0011 21-05051 1/28/1997 71–71.5 Qbt 3 — — 2897 — — — 2897 2897 — 2896 — 2896 2896 2896

0121-97-0012 21-05051 1/29/1997 80–80.5 Qbt 3 — — 2897 — — — 2897 2897 — 2896 — 2896 2896 2896

0121-97-0013 21-05051 1/29/1997 89.5–90 Qbt 3 — — 2897 — — — 2897 2897 — 2896 — 2896 2896 2896

0121-97-0014 21-05051 1/29/1997 99.5–100 Qbt 3 — — 2897 — — — 2897 2897 — 2896 — 2896 2896 2896

0121-97-0015 21-05051 1/29/1997 109–109.5 Qbt 2 — — 2897 — — — 2897 2897 — 2896 — 2896 2896 2896

0121-97-0016 21-05051 1/30/1997 119.5–120 Qbt 2 — — 2897 — — — 2897 2897 — 2896 — 2896 2896 2896

0121-97-0017 21-05051 1/30/1997 129.5–130 Qbt 2 — — 2897 — — — 2897 2897 — 2896 — 2896 2896 2896

0121-97-0018 21-05051 1/30/1997 137.5–138 Qbt 2 — — 2897 — — — 2897 2897 — 2896 — 2896 2896 2896

0121-97-0019 21-05051 1/30/1997 149.5–150 Qbt 2 — — 2897 — — — 2897 2897 — 2896 — 2896 2896 2896

0121-97-0115 21-05059 2/4/1997 36.4–36.8 Qbt 3 — 2900 2900 — — — 2900 2900 — 2899 — 2899 2899 2899

0121-97-0116 21-05059 2/4/1997 40–40.5 Qbt 3 — 2900 2900 — — — 2900 2900 — 2899 — 2899 2899 2899

0121-97-0117 21-05059 2/4/1997 49.5–50 Qbt 3 — 2900 2900 — — — 2900 2900 — 2899 — 2899 2899 2899

0121-97-0191 21-05062 2/6/1997 5–5.5 Qbt 3 — 2904 2904 — — — 2904 2904 — 2903 — 2903 2903 2903

0121-97-0192 21-05062 2/6/1997 6–6.5 Qbt 3 — 2904 2904 — — — 2904 2904 — 2903 — 2903 2903 2903

0121-97-0193 21-05062 2/6/1997 10–10.5 Qbt 3 — 2904 2904 — — — 2904 2904 — 2903 — 2903 2903 2903

0121-97-0194 21-05062 2/6/1997 20–20.5 Qbt 3 — 2904 2904 — — — 2904 2904 — 2903 — 2903 2903 2903
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0121-97-0195 21-05062 2/6/1997 30–30.5 Qbt 3 — 2904 2904 — — — 2904 2904 — 2903 — 2903 2903 2903

0121-97-0196 21-05062 2/6/1997 40–40.5 Qbt 3 — 2904 2904 — — — 2904 2904 — 2903 — 2903 2903 2903

0121-97-0197 21-05062 2/7/1997 49.5–50 Qbt 3 — 2904 2904 — — — 2904 2904 — 2903 — 2903 2903 2903

0121-97-0198 21-05062 2/7/1997 58.8–59.5 Qbt 3 — 2904 2904 — — — 2904 2904 — 2903 — 2903 2903 2903

0121-97-0199 21-05062 2/7/1997 70–70.5 Qbt 3 — 2911 2911 — — — 2911 2911 — 2910 — 2910 2910 2910

0121-97-0200 21-05062 2/7/1997 78.4–79.5 Qbt 3 — 2907 2907 — — — 2907 2907 — 2908 — 2908 2908 2908

0121-97-1002 21-05074 2/12/1997 9–9.5 Qbt 3 — — — — — — — — — 2909 — 2909 2909 2909

0121-97-1003 21-05074 2/12/1997 19.5–20 Qbt 3 — — — — — — — — — 2909 — 2909 2909 2909

0121-97-1004 21-05074 2/12/1997 26.5–26.9 Qbt 3 — — — — — — — — — 2909 — 2909 2909 2909

0121-97-1005 21-05074 2/12/1997 39.5–40 Qbt 3 — — — — — — — — — 2909 — 2909 2909 2909

0121-97-1006 21-05074 2/12/1997 48.5–49 Qbt 3 — — — — — — — — — 2909 — 2909 2909 2909

0121-97-0236 21-05064 2/14/1997 3.5–4 Qbt 3 — — — — — — — — — 2916 — 2916 2916 2916

0121-97-0237 21-05064 2/14/1997 8.5–9 Qbt 3 — — — — — — — — — 2916 — 2916 2916 2916

0121-97-0238 21-05064 2/14/1997 11.5–12 Qbt 3 — — — — — — — — — 2915 — 2915 2915 2915

0121-97-0239 21-05064 2/14/1997 13.5–13.9 Qbt 3 — — — — — — — — — 2916 — 2916 2916 2916

0121-97-0240 21-05064 2/14/1997 20–20.5 Qbt 3 — — — — — — — — — 2916 — 2916 2916 2916

0121-97-0241 21-05064 2/14/1997 29.5–30 Qbt 3 — — — — — — — — — 2916 — 2916 2916 2916

0121-97-0242 21-05064 2/14/1997 39.5–40 Qbt 3 — — — — — — — — — 2916 — 2916 2916 2916

0121-97-0243 21-05064 2/14/1997 49.5–50 Qbt 3 — — — — — — — — — 2916 — 2916 2916 2916

0121-97-0137 21-05060 2/18/1997 10–10.5 Qbt 3 — — 2925 — — — 2925 2925 — 2926 — 2926 2926 2926

0121-97-0138 21-05060 2/18/1997 20–20.5 Qbt 3 — — 2925 — — — 2925 2925 — 2926 — 2926 2926 2926

0121-97-0139 21-05060 2/18/1997 30–30.5 Qbt 3 — — 2925 — — — 2925 2925 — 2926 — 2926 2926 2926

0121-97-0140 21-05060 2/18/1997 42–42.5 Qbt 3 — — 2925 — — — 2925 2925 — 2926 — 2926 2926 2926

0121-97-0141 21-05060 2/18/1997 50–50.5 Qbt 3 — — 2925 — — — 2925 2925 — 2926 — 2926 2926 2926

0121-97-0142 21-05060 2/19/1997 60–60.5 Qbt 3 — — 2925 — — — 2925 2925 — 2926 — 2926 2926 2926
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0121-97-0143 21-05060 2/19/1997 69.5–70 Qbt 3 — — 2925 — — — 2925 2925 — 2926 — 2926 2926 2926

0121-97-0144 21-05060 2/19/1997 79.5–80 Qbt 3 — — 2925 — — — 2925 2925 — 2926 — 2926 2926 2926

0121-97-0145 21-05060 2/19/1997 89–89.5 Qbt 3 — 2925 2925 — — — 2925 2925 — 2926 — 2926 2926 2926

0121-97-0146 21-05060 2/19/1997 99.5–100 Qbt 3 — 2925 2925 — — — 2925 2925 — 2926 — 2926 2926 2926

0121-97-0147 21-05060 2/20/1997 109–109.2 Qbt 2 — 2927 2927 — — — 2927 2927 — 2929 — 2929 2929 2929

0121-97-0148 21-05060 2/20/1997 118.5–119 Qbt 2 — 2927 2927 — — — 2927 2927 — 2929 — 2929 2929 2929

0121-97-0149 21-05060 2/20/1997 129–129.5 Qbt 2 — 2927 2927 — — — 2927 2927 — 2929 — 2929 2929 2929

0121-97-0150 21-05060 2/20/1997 139–139.5 Qbt 2 — 2927 2927 — — — 2927 2927 — 2929 — 2929 2929 2929

0121-97-0151 21-05060 2/21/1997 150–150.5 Qbt 2 — 2927 2927 — — — 2927 2927 — 2929 — 2929 2929 2929

0121-97-0152 21-05060 2/21/1997 160–160.5 Qbt 2 — 2927 2927 — — — 2927 2927 — 2929 — 2929 2929 2929

0121-97-0153 21-05060 2/21/1997 169.5–170 Qbt 2 — 2927 2927 — — — 2927 2927 — 2929 — 2929 2929 2929

0121-97-0154 21-05060 2/21/1997 174.5–175 Qbt 2 — 2927 2927 — — — 2927 2927 — 2929 — 2929 2929 2929

0121-97-0167 21-05061 2/26/1997 10–10.5 Qbt 3 — — 2933 — — — 2933 2933 — 2934 — 2934 2934 2934

0121-97-0168 21-05061 2/26/1997 22–22.5 Qbt 3 — — 2933 — — — 2933 2933 — 2934 — 2934 2934 2934

0121-97-0169 21-05061 2/27/1997 30–30.5 Qbt 3 — — 2938 — — — 2938 2938 — 2940 — 2940 2940 2940

0121-97-0170 21-05061 2/27/1997 40–40.5 Qbt 3 — — 2938 — — — 2938 2938 — 2940 — 2940 2940 2940

0121-97-0171 21-05061 2/27/1997 49–49.5 Qbt 3 — — 2938 — — — 2938 2938 — 2940 — 2940 2940 2940

0121-97-0172 21-05061 2/27/1997 59.5–60 Qbt 3 — — 2947 — — — 2947 2947 — 2948 — 2948 2948 2948

0121-97-0173 21-05061 2/27/1997 69.5–70 Qbt 3 — — 2947 — — — 2947 2947 — 2948 — 2948 2948 2948

0121-97-0174 21-05061 3/3/1997 78.5–78.8 Qbt 3 — — 2947 — — — 2947 2947 — 2948 — 2948 2948 2948

0121-97-0175 21-05061 3/3/1997 89.5–90 Qbt 3 — — 2947 — — — 2947 2947 — 2948 — 2948 2948 2948

0121-97-0176 21-05061 3/3/1997 98.7–99.2 Qbt 2 — — 2947 — — — 2947 2947 — 2948 — 2948 2948 2948

0121-97-0177 21-05061 3/4/1997 108.5–109 Qbt 2 — 2953 2953 — — — 2953 2953 — 2954 — 2954 2954 2954

0121-97-0178 21-05061 3/4/1997 118–118.5 Qbt 2 — 2953 2953 — — — 2953 2953 — 2954 — 2954 2954 2954

0121-97-0179 21-05061 3/4/1997 128.5–129 Qbt 2 — 2953 2953 — — — 2953 2953 — 2954 — 2954 2954 2954
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0121-97-0180 21-05061 3/5/1997 140–140.5 Qbt 2 — 2953 2953 — — — 2953 2953 — 2954 — 2954 2954 2954

0121-97-0181 21-05061 3/5/1997 152.5–153 Qbt 2 — 2951 2951 — — — 2951 2951 — 2952 — 2952 2952 2952

0121-97-0182 21-05061 3/5/1997 160–160.5 Qbt 2 — 2951 2951 — — — 2951 2951 — 2952 — 2952 2952 2952

0121-97-0183 21-05061 3/5/1997 170–170.5 Qbt 1v — 2951 2951 — — — 2951 2951 — 2952 — 2952 2952 2952

0121-97-0184 21-05061 3/6/1997 180–180.5 Qbt 1v — 2951 2951 — — — 2951 2951 — 2952 — 2952 2952 2952

0121-97-0185 21-05061 3/6/1997 189.5–190 Qbt 1v — 2951 2951 — — — 2951 2951 — 2952 — 2952 2952 2952

0121-97-1131 21-05075 3/10/1997 6.7–7.2 Qbt 3 — — 2956 — — — 2956 2956 — 2957 — 2957 2957 2957

0121-97-1132 21-05075 3/10/1997 8.8–9.3 Qbt 3 — — 2956 — — — 2956 2956 — 2957 — 2957 2957 2957

0121-97-1133 21-05075 3/10/1997 15.5–16 Qbt 3 — — 2956 — — — 2956 2956 — 2957 — 2957 2957 2957

0121-97-1134 21-05075 3/10/1997 20–21 Qbt 3 — — 2956 — — — 2956 2956 — 2957 — 2957 2957 2957

0121-97-1135 21-05075 3/10/1997 29.5–30 Qbt 3 — — 2956 — — — 2956 2956 — 2957 — 2957 2957 2957

0121-97-1136 21-05075 3/11/1997 38.8–39.3 Qbt 3 — — 2962 — — — 2962 2962 — 2963 — 2963 2963 2963

0121-97-1137 21-05075 3/11/1997 45–46 Qbt 3 — — 2962 — — — 2962 2962 — 2963 — 2963 2963 2963

0121-97-1138 21-05075 3/11/1997 58–58.5 Qbt 3 — — 2962 — — — 2962 2962 — 2963 — 2963 2963 2963

0121-97-1139 21-05075 3/11/1997 69.5–70 Qbt 3 — — 2962 — — — 2962 2962 — 2963 — 2963 2963 2963

0121-97-1166 21-05071 3/13/1997 42–42.5 Qbt 3 — — — — — — — — — 2967 — 2967 — — 

0121-97-1167 21-05071 3/13/1997 50.5–51 Qbt 3 — — — — — — — — — 2967 — 2967 — — 

0121-97-1168 21-05071 3/13/1997 61–61.5 Qbt 3 — — — — — — — — — 2967 — 2967 — — 

0121-97-1169 21-05071 3/13/1997 70–70.5 Qbt 3 — — — — — — — — — 2967 — 2967 — — 

0121-97-1170 21-05071 3/13/1997 80–80.5 Qbt 3 — — — — — — — — — 2967 — 2967 — — 

0121-97-1171 21-05071 3/13/1997 90–90.5 Qbt 3 — — — — — — — — — 2967 — 2967 — — 

0121-97-1172 21-05071 3/13/1997 97–97.5 Qbt 3 — — — — — — — — — 2967 — 2967 — — 

0121-97-1173 21-05071 3/13/1997 100–100.5 Qbt 3 — — — — — — — — — 2967 — 2967 — — 

0121-97-1174 21-05071 3/13/1997 104.2–105 Qbt 2 — — — — — — — — — 2967 — 2967 — — 

0121-97-1175 21-05071 3/13/1997 109.5–110 Qbt 2 — — — — — — — — — 2967 — 2967 — — 
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0121-97-1176 21-05071 3/17/1997 118.5–119.5 Qbt 2 — — — — — — — — — 2967 — 2967 — — 

0121-97-1177 21-05071 3/17/1997 129.5–130 Qbt 2 — — — — — — — — — 2967 — 2967 — — 

0121-97-1178 21-05071 3/17/1997 140–141 Qbt 2 — — — — — — — — — 2967 — 2967 — — 

0121-97-1179 21-05071 3/17/1997 149–149.5 Qbt 2 — — — — — — — — — 2967 — 2967 — — 

0121-97-1180 21-05071 3/17/1997 159.5–160 Qbt 2 — — — — — — — — — 2967 — 2967 — — 

0121-97-1181 21-05071 3/18/1997 170–171 Qbt 2 — — — — — — — — — 2967 — 2967 — — 

0121-97-1182 21-05071 3/18/1997 180–181 Qbt 1v — — — — — — — — — 2967 — 2967 — — 

0121-97-1183 21-05071 3/18/1997 190–191 Qbt 1v — — — — — — — — — 2967 — 2967 — — 

0121-97-1184 21-05071 3/18/1997 197–198 Qbt 1v — — — — — — — — — 2967 — 2967 — — 

0121-97-0030 21-05052 3/24/1997 39.5–40 Qbt 3 — — 3004R — — — 3004R 3004R — 3006R — 3006R — — 

0121-97-0031 21-05052 3/25/1997 49.5–50 Qbt 3 — — 3004R — — — 3004R 3004R — 3006R — 3006R — — 

0121-97-0221 21-05063 3/25/1997 4.5–5 Qbt 3 — — 3013R — — — 3013R 3013R — 3014R — 3014R — — 

0121-97-0222 21-05063 3/25/1997 7.5–8.3 Qbt 3 — — 3013R — — — 3013R 3013R — 3014R — 3014R — — 

0121-97-0223 21-05063 3/25/1997 10–11.6 Qbt 3 — — 3013R — — — 3013R 3013R — 3014R — 3014R — — 

0121-97-0224 21-05063 3/25/1997 20–20.5 Qbt 3 — — 3013R — — — 3013R 3013R — 3014R — 3014R — — 

0121-97-0225 21-05063 3/25/1997 30.5–31.3 Qbt 3 — — 3013R — — — 3013R 3013R — 3014R — 3014R — — 

0121-97-0226 21-05063 3/25/1997 41–42 Qbt 3 — — 3013R — — — 3013R 3013R — 3014R — 3014R — — 

0121-97-0227 21-05063 3/25/1997 49–50 Qbt 3 — — 3013R — — — 3013R 3013R — 3014R — 3014R — — 

0121-97-0228 21-05063 3/25/1997 59.5–60 Qbt 3 — — — — — — — — — 3014R — 3014R — — 

0121-97-0229 21-05063 3/27/1997 69.5–70 Qbt 3 — — — — — — — — — 3014R — 3014R — — 

0121-97-0230 21-05063 3/27/1997 78–78.5 Qbt 3 — — — — — — — — — 3014R — 3014R — — 

0121-97-0231 21-05063 3/27/1997 89.5–90 Qbt 3 — — — — — — — — — 3014R — 3014R — — 

0121-97-0232 21-05063 3/27/1997 99.5–100 Qbt 3 — — — — — — — — — 3014R — 3014R — — 

0121-97-0233 21-05063 3/27/1997 110–110.5 Qbt 2 — — — — — — — — — 3014R — 3014R — — 

0121-97-0032 21-05052 3/31/1997 59.5–60 Qbt 3 — — 3026R — — — 3026R 3026R — 3028R — 3028R — — 
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0121-97-0033 21-05052 3/31/1997 70–71 Qbt 3 — — 3026R — — — 3026R 3026R — 3028R — 3028R — — 

0121-97-0034 21-05052 3/31/1997 79.5–80 Qbt 3 — — 3026R — — — 3026R 3026R — 3028R — 3028R — — 

0121-97-0035 21-05052 3/31/1997 87–88 Qbt 3 — — 3026R — — — 3026R 3026R — 3028R — 3028R — — 

0121-97-0036 21-05052 3/31/1997 96–96.5 Qbt 3 — — 3026R — — — 3026R 3026R — 3028R — 3028R — — 

0121-97-0037 21-05052 3/31/1997 109–110 Qbt 2 — — 3026R — — — 3026R 3026R — 3028R — 3028R — — 

0121-97-0038 21-05052 3/31/1997 119–120 Qbt 2 — — 3026R — — — 3026R 3026R — 3028R — 3028R — — 

0121-97-0039 21-05052 4/1/1997 130–131 Qbt 2 — — 3026R — — — 3026R 3026R — 3028R — 3028R — — 

0121-97-0040 21-05052 4/1/1997 139–140 Qbt 2 — — 3026R — — — 3026R 3026R — 3028R — 3028R — — 

0121-97-0041 21-05052 4/1/1997 149–150 Qbt 2 — — 3026R — — — 3026R 3026R — 3028R — 3028R — — 

MD21-06-65890 21-25366 11/30/2005 25–27.9 Qbt 3 4148S — 4148S 4148S 4148S — 4148S 4148S 4148S 4148S 4148S 4148S 4148S 4148S

MD21-06-65883 21-25365 11/30/2005 27–30 Qbt 3 4148S — 4148S 4148S 4148S — 4148S 4148S 4148S 4148S 4148S 4148S 4148S 4148S

MD21-06-65818 21-25360 12/1/2005 11–11.5 Qbt 3 — — — — — 4153S — — — — — — — — 

MD21-06-65810 21-25360 12/1/2005 38–40 Qbt 3 4152S — 4152S 4151S 4152S — 4151S 4151S 4154S 4154S 4154S 4154S 4154S 4154S

MD21-06-65803 21-25359 12/5/2005 21–22 Qbt 3 4158S — 4158S 4157S 4158S — 4157S 4157S 4159S 4159S 4159S 4159S 4159S 4159S

MD21-06-65804 21-25359 12/5/2005 38–40 Qbt 3 4158S — 4158S 4157S 4158S — 4157S 4157S 4159S 4159S 4159S 4159S 4159S 4159S

MD21-06-65769 21-25355 12/6/2005 17.5–20 Qbt 3 4162S — 4162S 4160S 4162S — 4160S 4160S 4163S 4163S 4163S 4163S 4163S 4163S

MD21-06-65770 21-25355 12/6/2005 38–40 Qbt 3 4162S — 4162S 4160S 4162S — 4160S 4160S 4163S 4163S 4163S 4163S 4163S 4163S

MD21-06-65773 21-25355 12/6/2005 5.8–6 Qbt 3 — — — — — 4161S — — — — — — — — 

MD21-06-65777 21-25356 12/7/2005 27.5–28.5 Qbt 3 4172S — 4172S 4170S 4172S — 4170S 4170S 4173S 4173S 4173S 4173S 4173S 4173S

MD21-06-65778 21-25356 12/7/2005 38–40 Qbt 3 4172S — 4172S 4170S 4172S — 4170S 4170S 4173S 4173S 4173S 4173S 4173S 4173S

MD21-06-65794 21-25358 12/7/2005 38–40 Qbt 3 4172S — 4172S 4170S 4172S — 4170S 4170S 4173S 4173S 4173S 4173S 4173S 4173S

MD21-06-65785 21-25357 12/8/2005 38–40 Qbt 3 4179S — 4179S 4178S 4179S — 4178S 4178S 4180S 4180S 4180S 4180S 4180S 4180S

MD21-06-63897 21-25262 12/12/2005 22–23.5 Qbt 3 4198S — 4198S 4197S 4198S — 4197S 4197S 4199S 4199S 4199S 4199S 4199S 4199S

MD21-06-63898 21-25262 12/12/2005 75–77 Qbt 3 4198S — 4198S 4197S 4198S — 4197S 4197S 4199S 4199S 4199S 4199S 4199S 4199S

MD21-06-63899 21-25262 12/13/2005 110–113 Qbt 2 4198S — 4198S 4197S 4198S — 4197S 4197S 4199S 4199S 4199S 4199S 4199S 4199S
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MD21-06-63900 21-25262 12/14/2005 116–118 Qbt 2 4217S — 4217S 4216S 4217S — 4216S 4216S 4218S 4218S 4218S 4218S 4218S 4218S

MD21-06-63901 21-25262 12/15/2005 141.9–143.4 Qbt 2 4217S — 4217S 4216S 4217S — 4216S 4216S 4218S 4218S 4218S 4218S 4218S 4218S

MD21-06-63902 21-25262 12/16/2005 170–172 Qbt 1v 4223S — 4223S 4222S 4223S — 4222S 4222S 4224S 4224S 4224S 4224S 4224S 4224S

MD21-06-63903 21-25262 12/19/2005 235–238 Qbt 1v 4231S — 4231S 4230S 4231S — 4230S 4230S 4232S 4232S 4232S 4232S 4232S 4232S

MD21-06-63904 21-25262 12/20/2005 251–253 Qbt 1g 4246S — 4246S 4245S 4246S — 4245S 4245S 4247S 4247S 4247S 4247S 4247S 4247S

MD21-06-63905 21-25262 1/3/2006 333–335 Qct 4264S — 4264S 4263S 4264S — 4263S 4263S 4265S 4265S 4265S 4265S 4265S 4265S

MD21-06-63906 21-25262 1/4/2006 373–375 Qct 4276S — 4276S 4275S 4276S — 4275S 4275S 4277S 4277S 4277S 4277S 4277S 4277S

MD21-06-63907 21-25262 1/5/2006 378–380 Qbo 4276S — 4276S 4275S 4276S — 4275S 4275S 4277S 4277S 4277S 4277S 4277S 4277S

MD21-06-66187 21-25390 1/10/2006 30–31 Qbt 3 4325S — 4325S 4326S 4325S — 4326S 4326S 4324S 4324S 4324S 4324S 4324S 4324S

MD21-06-66188 21-25390 1/10/2006 32.5–33.5 Qbt 3 4325S — 4325S 4326S 4325S — 4326S 4326S 4324S 4324S 4324S 4324S 4324S 4324S

MD21-06-66189 21-25390 1/10/2006 74–75 Qbt 3 4325S — 4325S 4326S 4325S — 4326S 4326S 4324S 4324S 4324S 4324S 4324S 4324S

MD21-06-66190 21-25390 1/10/2006 97–100 Qbt 3 4325S — 4325S 4326S 4325S — 4326S 4326S 4324S 4324S 4324S 4324S 4324S 4324S

MD21-06-65985 21-25375 1/11/2006 29–30 Qbt 3 4327S — 4327S 4328S 4327S — 4328S 4328S 4327S 4327S 4327S 4327S 4327S 4327S

MD21-06-65986 21-25375 1/11/2006 32–33 Qbt 3 4327S — 4327S 4328S 4327S — 4328S 4328S 4327S 4327S 4327S 4327S 4327S 4327S

MD21-06-65987 21-25375 1/11/2006 57–58 Qbt 3 4327S — 4327S 4328S 4327S — 4328S 4328S 4327S 4327S 4327S 4327S 4327S 4327S

MD21-06-65988 21-25375 1/12/2006 80–83 Qbt 3 4376S — 4376S 4375S 4376S — 4375S 4375S 4377S 4377S 4377S 4377S 4377S 4377S

MD21-06-65989 21-25375 1/17/2006 190–192 Qbt 1v 4399S — 4399S 4398S 4399S — 4398S 4398S 4400S 4400S 4400S 4400S 4400S 4400S

MD21-06-65990 21-25375 1/18/2006 253–255 Qbt 1g 4399S — 4399S 4398S 4399S — 4398S 4398S 4400S 4400S 4400S 4400S 4400S 4400S

MD21-06-65991 21-25375 1/19/2006 277–280 Qbt 1g 4399S — 4399S 4398S 4399S — 4398S 4398S 4400S 4400S 4400S 4400S 4400S 4400S

MD21-06-63973 21-25264 1/24/2006 30–31.5 Qbt 3 4443S — 4443S 4442S 4443S — 4442S 4442S 4444S 4444S 4444S 4444S 4444S 4444S

MD21-06-63974 21-25264 1/24/2006 60–63 Qbt 3 4443S — 4443S 4442S 4443S — 4442S 4442S 4444S 4444S 4444S 4444S 4444S 4444S

MD21-06-63975 21-25264 1/26/2006 114–117 Qbt 2 4473S — 4473S 4472S 4473S — 4472S 4472S 4474S 4474S 4474S 4474S 4474S 4474S

MD21-06-63976 21-25264 1/27/2006 149–150.5 Qbt 2 4473S — 4473S 4472S 4473S — 4472S 4472S 4474S 4474S 4474S 4474S 4474S 4474S

MD21-06-63977 21-25264 1/27/2006 152.5–154 Qbt 2 4473S — 4473S 4472S 4473S — 4472S 4472S 4474S 4474S 4474S 4474S 4474S 4474S

MD21-06-66136 21-25384 1/27/2006 56.5–58.5 Qbt 3 4470S — 4470S 4469S 4470S — 4469S 4469S 4471S 4471S 4471S 4471S 4471S 4471S
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MD21-06-66137 21-25384 1/27/2006 67–69.3 Qbt 3 4470S — 4470S 4469S 4470S — 4469S 4469S 4471S 4471S 4471S 4471S 4471S 4471S

MD21-06-66138 21-25384 1/27/2006 92–95 Qbt 3 4470S — 4470S 4469S 4470S — 4469S 4469S 4471S 4471S 4471S 4471S 4471S 4471S

MD21-06-63978 21-25264 1/30/2006 196–199 Qbt 1v 4490S — 4490S 4489S 4490S — 4489S 4489S 4491S 4491S 4491S 4491S 4491S 4491S

MD21-06-66169 21-25388 1/30/2006 12.5–15 Qbt 3 4487S — 4487S 4486S 4487S — 4486S 4486S 4488S 4488S 4488S 4488S 4488S 4488S

MD21-06-66170 21-25388 1/30/2006 45–47.8 Qbt 3 4487S — 4487S 4486S 4487S — 4486S 4486S 4488S 4488S 4488S 4488S 4488S 4488S

MD21-06-66171 21-25388 1/30/2006 55–58 Qbt 3 4487S — 4487S 4486S 4487S — 4486S 4486S 4488S 4488S 4488S 4488S 4488S 4488S

MD21-06-66168 21-25388 1/30/2006 5–7.5 Qbt 3 4487S — 4487S 4486S 4487S — 4486S 4486S 4488S 4488S 4488S 4488S 4488S 4488S

MD21-06-66172 21-25388 1/30/2006 96–100 Qbt 3 4487S — 4487S 4486S 4487S — 4486S 4486S 4488S 4488S 4488S 4488S 4488S 4488S

MD21-06-63979 21-25264 1/31/2006 257–259 Qbt 1g 4508S — 4508S 4509S 4508S — 4509S 4509S 4508S 4508S 4508S 4508S 4508S 4508S

MD21-06-66178 21-25389 1/31/2006 20–22.5 Qbt 3 4505S — 4505S 4506S 4505S — 4506S 4506S 4505S 4505S 4505S 4505S 4505S 4505S

MD21-06-66183 21-25389 1/31/2006 20–22.5 Qbt 3 — — — — — 4507S — — — — — — — — 

MD21-06-66179 21-25389 1/31/2006 46–48 Qbt 3 4505S — 4505S 4506S 4505S — 4506S 4506S 4505S 4505S 4505S 4505S 4505S 4505S

MD21-06-66180 21-25389 1/31/2006 61–63 Qbt 3 4505S — 4505S 4506S 4505S — 4506S 4506S 4505S 4505S 4505S 4505S 4505S 4505S

MD21-06-63980 21-25264 2/1/2006 301–304 Qbt 1g 4508S — 4508S 4509S 4508S — 4509S 4509S 4508S 4508S 4508S 4508S 4508S 4508S

MD21-06-66181 21-25389 2/2/2006 100–103 Qbt 3 4536S — 4536S 4535S 4536S — 4535S 4535S 4536S 4536S 4536S 4536S 4536S 4536S

MD21-06-63981 21-25264 2/2/2006 325.8–327 Qct 4534S — 4534S 4533S 4534S — 4533S 4533S 4534S 4534S 4534S 4534S 4534S 4534S

MD21-06-63982 21-25264 2/2/2006 351–354 Qct 4534S — 4534S 4533S 4534S — 4533S 4533S 4534S 4534S 4534S 4534S 4534S 4534S

MD21-06-65956 21-25373 2/7/2006 32–34 Qbt 3 4558S — 4558S 4557S 4558S — 4557S 4557S 4559S 4559S 4559S 4559S 4559S 4559S

MD21-06-65957 21-25373 2/7/2006 36–38 Qbt 3 4558S — 4558S 4557S 4558S — 4557S 4557S 4559S 4559S 4559S 4559S 4559S 4559S

MD21-06-65958 21-25373 2/7/2006 52.5–54 Qbt 3 4558S — 4558S 4557S 4558S — 4557S 4557S 4559S 4559S 4559S 4559S 4559S 4559S

MD21-06-65959 21-25373 2/7/2006 66–69 Qbt 3 4558S — 4558S 4557S 4558S — 4557S 4557S 4559S 4559S 4559S 4559S 4559S 4559S

MD21-06-65960 21-25373 2/8/2006 99–101 Qbt 2 4558S — 4558S 4557S 4558S — 4557S 4557S 4559S 4559S 4559S 4559S 4559S 4559S

MD21-06-65961 21-25373 2/13/2006 139–141 Qbt 2 4600S — 4600S 4599S 4600S — 4599S 4599S 4601S 4601S 4601S 4601S 4601S 4601S

MD21-06-65962 21-25373 2/14/2006 211–213 Qbt 1v 4600S — 4600S 4599S 4600S — 4599S 4599S 4601S 4601S 4601S 4601S 4601S 4601S

MD21-06-65963 21-25373 2/17/2006 276–279 Qbt 1g 4620S — 4620S 4619S 4620S — 4619S 4619S 4621S 4621S 4621S 4621S 4621S 4621S
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Table I-1.1-1 (continued) 
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MD21-06-66127 21-25383 2/21/2006 36–38 Qbt 3 4617S — 4617S 4616S 4617S — 4616S 4616S 4618S 4618S 4618S 4618S 4618S 4618S

MD21-06-66128 21-25383 2/21/2006 40–42 Qbt 3 4617S — 4617S 4616S 4617S — 4616S 4616S 4618S 4618S 4618S 4618S 4618S 4618S

MD21-06-66129 21-25383 2/21/2006 97–100 Qbt 3 4617S — 4617S 4616S 4617S — 4616S 4616S 4618S 4618S 4618S 4618S 4618S 4618S

MD21-06-66122 21-25382 2/23/2006 11.5–12 Qbt 3 — — — — — 4651S — — — — — — — — 

MD21-06-66119 21-25382 2/23/2006 23.6–25 Qbt 3 4653S — 4653S 4652S 4653S — 4652S 4652S 4654S 4654S 4654S 4654S 4654S 4654S

MD21-06-66120 21-25382 2/23/2006 48.5–50 Qbt 3 4653S — 4653S 4652S 4653S — 4652S 4652S 4654S 4654S 4654S 4654S 4654S 4654S

MD21-06-66121 21-25382 2/23/2006 97–100 Qbt 3 4653S — 4653S 4652S 4653S — 4652S 4652S 4654S 4654S 4654S 4654S 4654S 4654S

MD21-06-65920 21-25369 2/28/2006 25–27.9 Qbt 3 4689S — 4689S 4690S 4689S — 4690S 4690S 4688S 4688S 4688S 4688S 4688S 4688S

MD21-06-65913 21-25368 2/28/2006 26–29 Qbt 3 4689S — 4689S 4690S 4689S — 4690S 4690S 4688S 4688S 4688S 4688S 4688S 4688S

MD21-06-65927 21-25370 2/28/2006 27–30 Qbt 3 4689S — 4689S 4690S 4689S — 4690S 4690S 4688S 4688S 4688S 4688S 4688S 4688S

MD21-06-65934 21-25371 3/1/2006 27–30 Qbt 3 4689S — 4689S 4690S 4689S — 4690S 4690S 4688S 4688S 4688S 4688S 4688S 4688S

MD21-06-66106 21-25380 3/3/2006 10–11 Qbt 3 — — — — — 4716S — — — — — — — — 

MD21-06-66102 21-25380 3/3/2006 17–19 Qbt 3 4718S — 4718S 4717S 4718S — 4717S 4717S 4719S 4719S 4719S 4719S 4719S 4719S

MD21-06-66103 21-25380 3/3/2006 40–42 Qbt 3 4718S — 4718S 4717S 4718S — 4717S 4717S 4719S 4719S 4719S 4719S 4719S 4719S

MD21-06-66104 21-25380 3/6/2006 80–82 Qbt 3 4718S — 4718S 4717S 4718S — 4717S 4717S 4719S 4719S 4719S 4719S 4719S 4719S

MD21-06-66105 21-25380 3/6/2006 97–100 Qbt 3 4718S — 4718S 4717S 4718S — 4717S 4717S 4719S 4719S 4719S 4719S 4719S 4719S

MD21-06-66114 21-25381 3/7/2006 10–11 Qbt 3 — — — — — 4731S — — — — — — — — 

MD21-06-66110 21-25381 3/7/2006 17.5–19.5 Qbt 3 4721S — 4721S 4720S 4721S — 4720S 4720S 4722S 4722S 4722S 4722S 4722S 4722S

MD21-06-66111 21-25381 3/7/2006 73–75 Qbt 3 4721S — 4721S 4720S 4721S — 4720S 4720S 4722S 4722S 4722S 4722S 4722S 4722S

MD21-06-66112 21-25381 3/7/2006 97–100 Qbt 3 4721S — 4721S 4720S 4721S — 4720S 4720S 4722S 4722S 4722S 4722S 4722S 4722S

MD21-06-65851 21-25363 3/8/2006 18–20 Qbt 3 4733S — 4733S 4732S 4733S — 4732S 4732S 4734S 4734S 4734S 4734S 4734S 4734S

MD21-06-65823 21-25361 3/9/2006 5–6 Qbt 3 — — — — — 4727S — — — — — — — — 

MD21-06-65847 21-25362 3/9/2006 8–9 Qbt 3 — — — — — 4727S — — — — — — — — 

MD21-06-65821 21-25361 3/9/2006 11.5–13 Qbt 3 4733S — 4733S 4732S 4733S — 4732S 4732S 4734S 4734S 4734S 4734S 4734S 4734S

MD21-06-65843 21-25362 3/9/2006 22.5–24 Qbt 3 4733S — 4733S 4732S 4733S — 4732S 4732S 4734S 4734S 4734S 4734S 4734S 4734S
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Table I-1.1-1 (continued) 
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MD21-06-65822 21-25361 3/9/2006 36–39 Qbt 3 4733S — 4733S 4732S 4733S — 4732S 4732S 4734S 4734S 4734S 4734S 4734S 4734S

MD21-06-65844 21-25362 3/9/2006 37–39 Qbt 3 4733S — 4733S 4732S 4733S — 4732S 4732S 4734S 4734S 4734S 4734S 4734S 4734S

MD21-06-65852 21-25363 3/9/2006 37–40 Qbt 3 4733S — 4733S 4732S 4733S — 4732S 4732S 4734S 4734S 4734S 4734S 4734S 4734S

MD21-06-65951 21-25372 3/14/2006 6–7 Qbt 3 — — — — — 4755S — — — — — — — — 

MD21-06-66009 21-25376 3/14/2006 8.6–9.6 Qbt 3 — — — — — 4756S — — — — — — — — 

MD21-06-63935 21-25263 3/15/2006 40–42 Qbt 3 4796S — 4796S 4795S 4796S — 4795S 4795S 4797S 4797S 4797S 4797S 4797S 4797S

MD21-06-63936 21-25263 3/16/2006 70–73 Qbt 3 4796S — 4796S 4795S 4796S — 4795S 4795S 4797S 4797S 4797S 4797S 4797S 4797S

MD21-06-63937 21-25263 3/16/2006 80–82 Qbt 3 4796S — 4796S 4795S 4796S — 4795S 4795S 4797S 4797S 4797S 4797S 4797S 4797S

MD21-06-63938 21-25263 3/21/2006 125–127 Qbt 2 4865S — 4865S 4864S 4865S — 4864S 4864S 4866S 4866S 4866S 4866S 4866S 4866S

MD21-06-63939 21-25263 3/23/2006 165–167 Qbt 2 4865S — 4865S 4864S 4865S — 4864S 4864S 4866S 4866S 4866S 4866S 4866S 4866S

MD21-06-63940 21-25263 3/24/2006 215–217 Qbt 1v 4876S — 4876S 4875S 4876S — 4875S 4875S 4877S 4877S 4877S 4877S 4877S 4877S

MD21-06-63941 21-25263 4/4/2006 269–271 Qbt 1g 4979S — 4979S 4978S 4979S — 4978S 4978S 4980S 4980S 4980S 4980S 4980S 4980S

MD21-06-63944 21-25263 4/6/2006 351–354 Qbo 4979S — 4979S 4978S 4979S — 4978S 4978S 4980S 4980S 4980S 4980S 4980S 4980S

MD21-06-63942 21-25263 4/6/2006 330–332 QBTT 4979S — 4979S 4978S 4979S — 4978S 4978S 4980S 4980S 4980S 4980S 4980S 4980S

MD21-06-63943 21-25263 4/6/2006 340–342 Qct 4979S — 4979S 4978S 4979S — 4978S 4978S 4980S 4980S 4980S 4980S 4980S 4980S

MD21-06-66000 21-25376 4/11/2006 28–29.5 Qbt 3 5020S — 5020S 5019S 5020S — 5019S 5019S 5021S 5021S 5021S 5021S 5021S 5021S

MD21-06-66001 21-25376 4/11/2006 31.5–33 Qbt 3 5020S — 5020S 5019S 5020S — 5019S 5019S 5021S 5021S 5021S 5021S 5021S 5021S

MD21-06-66002 21-25376 4/11/2006 70–72 Qbt 3 5020S — 5020S 5019S 5020S — 5019S 5019S 5021S 5021S 5021S 5021S 5021S 5021S

MD21-06-66003 21-25376 4/12/2006 108.5–110.9 Qbt 2 5020S — 5020S 5019S 5020S — 5019S 5019S 5021S 5021S 5021S 5021S 5021S 5021S

MD21-06-66004 21-25376 4/12/2006 148–151 Qbt 2 5030S — 5030S 5029S 5030S — 5029S 5029S 5031S 5031S 5031S 5031S 5031S 5031S

MD21-06-66006 21-25376 4/13/2006 238–240 Qbt 1g 5030S — 5030S 5029S 5030S — 5029S 5029S 5031S 5031S 5031S 5031S 5031S 5031S

MD21-06-66005 21-25376 4/13/2006 198–200 Qbt 1v 5030S — 5030S 5029S 5030S — 5029S 5029S 5031S 5031S 5031S 5031S 5031S 5031S

MD21-06-66007 21-25376 4/14/2006 280–283 Qbt 1g 5033S — 5033S 5032S 5033S — 5032S 5032S 5034S 5034S 5034S 5034S 5034S 5034S

MD21-06-65944 21-25372 4/18/2006 101.5–103.5 Qbt 2 5049S — 5049S 5050S 5049S — 5050S 5050S 5049S 5049S 5049S 5049S 5049S 5049S

MD21-06-65942 21-25372 4/18/2006 50–52 Qbt 3 5049S — 5049S 5050S 5049S — 5050S 5050S 5049S 5049S 5049S 5049S 5049S 5049S
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Table I-1.1-1 (continued) 
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MD21-06-65943 21-25372 4/18/2006 75–77 Qbt 3 5049S — 5049S 5050S 5049S — 5050S 5050S 5049S 5049S 5049S 5049S 5049S 5049S

MD21-06-65945 21-25372 4/19/2006 181–183 Qbt 1v 5049S — 5049S 5050S 5049S — 5050S 5050S 5049S 5049S 5049S 5049S 5049S 5049S

MD21-06-65946 21-25372 4/20/2006 229–231 Qbt 1g 5060S — 5060S 5059S 5060S — 5059S 5059S 5061S 5061S 5061S 5061S 5061S 5061S

MD21-06-65947 21-25372 4/20/2006 276–279 Qbt 1g 5060S — 5060S 5059S 5060S — 5059S 5059S 5061S 5061S 5061S 5061S 5061S 5061S

MD21-06-65974 21-25374 6/7/2006 109–111 Qbt 2 5402S — 5402S 5401S — — 5401S 5401S 5403S 5403S 5403S 5403S 5403S 5403S

MD21-06-65973 21-25374 6/7/2006 27–29 Qbt 3 5402S — 5402S 5401S — — 5401S 5401S 5403S 5403S 5403S 5403S 5403S 5403S

MD21-06-65975 21-25374 6/8/2006 174–176 Qbt 1v 5413S — 5413S 5412S — — 5412S 5412S 5414S 5414S 5414S 5414S 5414S 5414S

MD21-06-65976 21-25374 6/9/2006 234–236 Qbt 1g 5413S — 5413S 5412S — — 5412S 5412S 5414S 5414S 5414S 5414S 5414S 5414S

MD21-06-65977 21-25374 6/12/2006 276–279 Qbt 1g 5438S — 5438S 5437S — — 5437S 5437S 5439S 5439S 5439S 5439S 5439S 5439S

* — = Not requested. 
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Table I-1.1-2  
Consolidated Unit 21-016(a)-99 Pore Gas Samples Taken 
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MD21-06-64201 21-25262 1/5/2006 370–380 4286S 4287S 
MD21-06-64202 21-25262 1/10/2006 189–191 4322S 4321S 
MD21-06-64203 21-25262 1/11/2006 294–296 4322S 4321S 
MD21-06-64204 21-25262 1/11/2006 79–81 4322S 4321S 
MD21-06-64205 21-25262 1/20/2006 234–236 4434S 4446S 
MD21-06-64206 21-25262 1/23/2006 114–116 4434S 4446S 
MD21-06-67521 21-25262 4/17/2006 290–292 5045S 5046S 
MD21-06-67523 21-25262 4/18/2006 189–191 5045S 5046S 
MD21-06-67522 21-25262 4/18/2006 234–236 5045S 5046S 
MD21-06-67524 21-25262 4/19/2006 114–116 5047S 5048S 
MD21-06-67525 21-25262 4/20/2006 79–81 5047S 5048S 
MD21-06-64213 21-25263 4/12/2006 228.5–230.5 5015S 5017S 
MD21-06-64212 21-25263 4/12/2006 311–313 5015S 5017S 
MD21-06-64216 21-25263 4/13/2006 79–81 5015S 5017S 
MD21-06-64214 21-25263 4/13/2006 172–174 5015S 5017S 
MD21-06-64211 21-25263 4/7/2006 350–354 4983S 4991S 
MD21-06-67529 21-25263 5/19/2006 311–313 5325S 5326S 
MD21-06-67530 21-25263 5/22/2006 228.5–230.5 5325S 5326S 
MD21-06-67531 21-25263 5/22/2006 172–174 5325S 5326S 
MD21-06-67532 21-25263 5/23/2006 79–81 5325S 5326S 
MD21-06-64221 21-25264 2/3/2006 350–354 4516S 4521S 
MD21-06-64222 21-25264 2/7/2006 325–327 4561S 4584S 
MD21-06-64224 21-25264 2/8/2006 69–71 4562S 4584S 
MD21-06-64223 21-25264 2/8/2006 224–226 4562S 4584S 
MD21-06-64225 21-25264 2/10/2006 152–154 4562S 4584S 
MD21-06-67537 21-25264 4/27/2006 325–327 5099S 5106S 
MD21-06-67538 21-25264 4/28/2006 224–226 5099S 5106S 
MD21-06-67540 21-25264 5/2/2006 69–71 5129S 5144S 
MD21-06-67539 21-25264 5/2/2006 152–154 5129S 5144S 
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Table I- 3.1-1 
Frequencies of Inorganic Chemicals Above Background Values 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range  
(mg/kg) 

Background 
Value 

 (mg/kg) 

Frequency of 
Detects above 

Background Value 

Frequency of 
Nondetects above 
Background Value 

Aluminum Soil 108 108 1190 to 22,900 29,200 0/108 0/108 
Aluminum Fill 26 26 1910 to 19,300 29,200 0/26 0/26 
Aluminum Qal 7 7 2600 to 11,800 15,400 0/7 0/7 
Aluminum Qbo 2 2 1350 to 2740 3560 0/2 0/2 
Aluminum Qbt 1g 13 13 885 to 6560 3560 2/13 0/13 
Aluminum Qbt 1v 12 12 419 to 3050 8170 0/12 0/12 
Aluminum Qbt 2 39 39 221 to 12,300 7340 1/39 0/39 
Aluminum Qbt 3 181 181 163 to 32,300 7340 16/181 0/181 
Aluminum Qbt t 1 1 374 na 1/1 na* 
Aluminum Qct 5 5 2100 to 7940 3560 3/5 0/5 
Antimony Soil 54 9 0.136 to [24.8] 0.83 0/54 7/54 
Antimony Fill 26 1 0.12 to [11] 0.83 0/26 12/26 
Antimony Qal 7 0 [0.58 to 8.9] 0.83 0/7 6/7 
Antimony Qbo 2 0 [0.445 to 0.451] 0.5 0/2 0/2 
Antimony Qbt 1g 11 1 0.173 to [0.471] 0.5 0/11 0/11 
Antimony Qbt 1v 11 3 0.133 to [5.2] 0.5 0/11 3/11 
Antimony Qbt 2 39 0 [0.397 to 8.5] 0.5 0/39 25/39 
Antimony Qbt 3 178 7 0.109 to [30.6] 0.5 4/178 85/178 
Antimony Qbt t 1 0 [0.524] na 0/1 na 
Antimony Qct 5 0 [0.447 to 0.472] 0.5 0/5 0/5 
Arsenic Soil 108 100 [0.7] to [62] 8.17 0/108 2/108 
Arsenic Fill 26 21 0.55 to 5.7 8.17 0/26 0/26 
Arsenic Qal 7 5 [0.36] to 4.5 3.98 1/7 0/7 
Arsenic Qbo 2 0 [1.67 to 1.69] 0.56 0/2 2/2 
Arsenic Qbt 1g 13 6 0.714 to 4.75 0.56 6/13 7/13 
Arsenic Qbt 1v 12 9 [0.38] to [15.7] 1.81 5/12 1/12 
Arsenic Qbt 2 39 27 [0.21] to [15] 2.79 0/39 1/39 
Arsenic Qbt 3 181 142 [0.21] to 24.9 2.79 15/181 3/181 
Arsenic Qbt t 1 0 [1.93] na 0/1 na 
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Table I-3.1-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range  
(mg/kg) 

Background 
Value 

 (mg/kg) 

Frequency of 
Detects above 

Background Value 

Frequency of 
Nondetects above 
Background Value 

Arsenic Qct 5 3 0.705 to [1.81] 0.56 3/5 2/5 
Barium Soil 108 106 0.9 to 261 295 0/108 0/108 
Barium Fill 26 24 21 to 497 295 1/26 0/26 
Barium Qal 7 7 14.7 to 101 127 0/7 0/7 
Barium Qbo 2 2 6.94 to 8.22 25.7 0/2 0/2 
Barium Qbt 1g 13 13 3.1 to 116 25.7 4/13 0/13 
Barium Qbt 1v 11 11 4.53 to 14.6 26.5 0/11 0/11 
Barium Qbt 2 39 39 3.5 to 51.6 46 1/39 0/39 
Barium Qbt 3 181 176 1.2 to 241 46 21/181 0/181 
Barium Qbt t 1 1 2.07 na 1/1 na 
Barium Qct 5 5 9.55 to 18.5 25.7 0/5 0/5 
Beryllium Soil 108 99 0.15 to 124 1.83 1/108 0/108 
Beryllium Fill 26 19 0.18 to 1.21 1.83 0/26 0/26 
Beryllium Qal 7 7 0.31 to 0.91 1.31 0/7 0/7 
Beryllium Qbo 2 2 0.41 to 0.635 1.44 0/2 0/2 
Beryllium Qbt 1g 13 13 0.241 to 2.9 1.44 2/13 0/13 
Beryllium Qbt 1v 12 12 0.33 to 0.851 1.7 0/12 0/12 
Beryllium Qbt 2 39 37 0.1 to 6.93 1.21 1/39 0/39 
Beryllium Qbt 3 181 158 0.02 to 2.8 1.21 7/181 0/181 
Beryllium Qbt t 1 1 0.19 na 1/1 na 
Beryllium Qct 5 5 0.137 to 1.47 1.44 1/5 0/5 
Bromide Qbt 1v 1 0 [2.46] na 0/1 na 
Cadmium Soil 108 35 0.111 to 7.1 0.4 29/108 73/108 
Cadmium Fill 26 12 [0.08] to 15.3 0.4 7/26 13/26 
Cadmium Qal 7 2 0.2 to 0.96 0.4 1/7 0/7 
Cadmium Qbo 2 0 [0.558 to 0.564] 0.4 0/2 2/2 
Cadmium Qbt 1g 13 2 0.138 to [0.593] 0.4 0/13 11/13 
Cadmium Qbt 1v 12 1 0.163 to [5.24] 0.4 0/12 11/12 
Cadmium Qbt 2 39 6 0.125 to [5] 1.63 0/39 1/39 
Cadmium Qbt 3 181 25 [0.07] to 49 1.63 4/181 2/181 
Cadmium Qbt t 1 0 [0.644] na 0/1 na 
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Table I-3.1-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range  
(mg/kg) 

Background 
Value 

 (mg/kg) 

Frequency of 
Detects above 

Background Value 

Frequency of 
Nondetects above 
Background Value 

Cadmium Qct 5 0 [0.557 to 0.603] 0.4 0/5 5/5 
Calcium Soil 108 107 447 to 7,900 6,120 1/108 0/108 
Calcium Fill 26 26 474 to 5,820 6,120 0/26 0/26 
Calcium Qal 7 7 883 to 51,100 4420 1/7 0/7 
Calcium Qbo 2 2 430 to 687 1900 0/2 0/2 
Calcium Qbt 1g 13 13 248 to 991 1900 0/13 0/13 
Calcium Qbt 1v 12 12 124 to 1130 3700 0/12 0/12 
Calcium Qbt 2 39 39 97.3 to 1200 2200 0/39 0/39 
Calcium Qbt 3 181 177 108 to 180,000 2200 15/181 0/181 
Calcium Qbt t 1 1 169 na 1/1 na 
Calcium Qct 5 5 505 to 1060 1900 0/5 0/5 
Chloride Qbt 1v 1 1 7.13 446 0/1 0/1 
Chromium Soil 108 106 [1.7] to 15.9 19.3 0/108 0/108 
Chromium Fill 26 25 [1.9] to 133 19.3 4/26 0/26 
Chromium Qal 7 7 1.6 to 17.9 10.5 1/7 0/7 
Chromium Qbo 2 2 0.831 to 1.08 2.6 0/2 0/2 
Chromium Qbt 1g 13 9 [0.366] to 3.09 2.6 1/13 0/13 
Chromium Qbt 1v 12 9 [0.381] to 3.8 2.24 3/12 0/12 
Chromium Qbt 2 39 28 0.625 to 67.2 7.14 4/39 0/39 
Chromium Qbt 3 181 138 [0.13] to 119 7.14 18/181 0/181 
Chromium Qbt t 1 1 0.75 na 1/1 na 
Chromium Qct 5 5 1.21 to 3.12 2.6 2/5 0/5 
Cobalt Soil 108 95 0.883 to 8.1 8.64 0/108 0/108 
Cobalt Fill 26 20 1.1 to 7.4 8.64 0/26 0/26 
Cobalt Qal 7 6 [1.3] to 6.5 4.73 1/7 0/7 
Cobalt Qbo 2 0 [0.558 to 0.564] 8.89 0/2 0/2 
Cobalt Qbt 1g 13 1 0.285 to [0.625] 8.89 0/13 0/13 
Cobalt Qbt 1v 12 3 0.289 to 1.2 1.78 0/12 0/12 
Cobalt Qbt 2 39 13 0.231 to 2.1 3.14 0/39 0/39 
Cobalt Qbt 3 181 73 0.205 to 8.3 3.14 10/181 2/181 
Cobalt Qbt t 1 0 [0.64] na 0/1 na 
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Table I-3.1-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range  
(mg/kg) 

Background 
Value 

 (mg/kg) 

Frequency of 
Detects above 

Background Value 

Frequency of 
Nondetects above 
Background Value 

Cobalt Qct 5 5 0.352 to 1.58 8.89 0/5 0/5 
Copper Soil 108 103 1.8 to 23.1 14.7 1/108 0/108 
Copper Fill 26 24 [1.1] to 49.1 14.7 8/26 0/26 
Copper Qal 7 7 2.5 to 7.5 11.2 0/7 0/7 
Copper Qbo 2 2 0.699 to 0.97 3.96 0/2 0/2 
Copper Qbt 1g 13 13 0.739 to 2.22 3.96 0/13 0/13 
Copper Qbt 1v 12 10 0.535 to [10.5] 3.26 0/12 1/12 
Copper Qbt 2 39 39 0.59 to 3.8 4.66 0/39 0/39 
Copper Qbt 3 181 162 0.002 to 131 4.66 27/181 2/181 
Copper Qbt t 1 1 0.605 na 1/1 na 
Copper Qct 5 5 1.38 to 3.46 3.96 0/5 0/5 
Cyanide (total) Soil 2 0 [0.28 to 0.29] 0.5 0/2 0/2 
Cyanide (total) Fill 6 0 [0.26 to 0.3] 0.5 0/6 0/6 
Cyanide (total) Qal 3 0 [0.29 to 0.3] 0.82 0/3 0/3 
Cyanide (total) Qbt 1v 3 0 [0.26 to 0.27] 0.5 0/3 0/3 
Cyanide (total) Qbt 2 14 0 [0.26 to 0.67] 0.5 0/14 0/14 
Cyanide (total) Qbt 3 28 0 [0.26 to 0.83] 0.5 0/28 0/28 
Fluoride Qbt 1v 1 1 18.2 na 1/1 na 
Iron Soil 108 108 3310 to 19,400 21,500 0/108 0/108 
Iron Fill 26 26 3120 to 12,500 21,500 0/26 0/26 
Iron Qal 7 7 3550 to 13,200 13,800 0/7 0/7 
Iron Qbo 2 2 3010 to 3,480 3700 0/2 0/2 
Iron Qbt 1g 13 13 1680 to 7,180 3700 6/13 0/13 
Iron Qbt 1v 12 12 3770 to 9,850 9900 0/12 0/12 
Iron Qbt 2 39 39 869 to 6,730 14,500 0/39 0/39 
Iron Qbt 3 181 180 1.68 to 22,300 14,500 7/181 0/181 
Iron Qbt t 1 1 2200 na 1/1 na 
Iron Qct 5 5 1860 to 7,670 3700 3/5 0/5 
Lead Soil 108 108 5.18 to 61.3 22.3 3/108 0/108 
Lead Fill 26 26 3.9 to 52 22.3 5/26 0/26 
Lead Qal 7 7 2.8 to 17.5 19.7 0/7 0/7 
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Table I-3.1-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range  
(mg/kg) 

Background 
Value 

 (mg/kg) 

Frequency of 
Detects above 

Background Value 

Frequency of 
Nondetects above 
Background Value 

Lead Qbo 2 2 2.24 to 5.7 13.5 0/2 0/2 
Lead Qbt 1g 13 13 1.96 to 10.9 13.5 0/13 0/13 
Lead Qbt 1v 12 11 [1.3] to 21.6 18.4 1/12 0/12 
Lead Qbt 2 39 39 1.4 to 13.4 11.2 1/39 0/39 
Lead Qbt 3 174 169 [0.36] to 42.9 11.2 27/174 0/174 
Lead Qbt t 1 1 3.26 na 1/1 na 
Lead Qct 5 5 1.74 to 10.5 13.5 0/5 0/5 
Lithium Soil 48 46 2 to [24.8] na 46/48 na 
Magnesium Soil 108 106 324 to 3,890 4610 0/108 0/108 
Magnesium Fill 26 24 293 to 3,670 4610 0/26 0/26 
Magnesium Qal 7 7 428 to 1780 2370 0/7 0/7 
Magnesium Qbo 2 2 256 to 311 739 0/2 0/2 
Magnesium Qbt 1g 13 13 84.8 to 313 739 0/13 0/13 
Magnesium Qbt 1v 12 12 37.8 to 246 780 0/12 0/12 
Magnesium Qbt 2 39 39 15.2 to 2100 1690 1/39 0/39 
Magnesium Qbt 3 181 173 20.2 to 5750 1690 14/181 0/181 
Magnesium Qbt t 1 1 68.3 na 1/1 na 
Magnesium Qct 5 5 369 to 944 739 2/5 0/5 
Manganese Soil 108 108 118 to 493 671 0/108 0/108 
Manganese Fill 26 26 44 to 468 671 0/26 0/26 
Manganese Qal 7 7 58.7 to 406 543 0/7 0/7 
Manganese Qbo 2 2 128 to 129 189 0/2 0/2 
Manganese Qbt 1g 13 13 55.2 to 277 189 5/13 0/13 
Manganese Qbt 1v 12 12 219 to 547 408 2/12 0/12 
Manganese Qbt 2 39 39 101 to 375 482 0/39 0/39 
Manganese Qbt 3 181 181 7.7 to 1290 482 3/181 0/181 
Manganese Qbt t 1 1 168 na 1/1 na 
Manganese Qct 5 5 45.3 to 247 189 2/5 0/5 
Mercury Soil 42 38 0.0065 to 0.3 0.1 4/42 0/42 
Mercury Fill 24 15 [0.05] to 18.6 0.1 12/24 3/24 
Mercury Qal 7 1 [0.06] to 1.1 0.1 1/7 0/7 
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Table I-3.1-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range  
(mg/kg) 

Background 
Value 

 (mg/kg) 

Frequency of 
Detects above 

Background Value 

Frequency of 
Nondetects above 
Background Value 

Mercury Qbo 2 0 [0.0112 to 0.0114] 0.1 0/2 0/2 
Mercury Qbt 1g 13 2 0.003 to [0.0125] 0.1 0/13 0/13 
Mercury Qbt 1v 12 0 [0.0101 to 0.05] 0.1 0/12 0/12 
Mercury Qbt 2 39 2 0.0053 to [0.053] 0.1 0/39 0/39 
Mercury Qbt 3 177 53 0.0028 to 2.9 0.1 15/177 3/177 
Mercury Qbt t 1 0 [0.012] na 0/1 na 
Mercury Qct 5 0 [0.0112 to 0.0118] 0.1 0/5 0/5 
Molybdenum Soil 48 0 [2.5 to 7.4] na 0/48 na 
Nickel Soil 108 96 [1.5] to 53.5 15.4 2/108 0/108 
Nickel Fill 26 21 [1.7] to 140 15.4 8/26 0/26 
Nickel Qal 7 7 2.6 to 11.4 9.38 1/7 0/7 
Nickel Qbo 2 2 0.458 to 0.93 2 0/2 0/2 
Nickel Qbt 1g 13 13 0.171 to 0.718 2 0/13 0/13 
Nickel Qbt 1v 12 9 0.225 to [2.1] 2 0/12 2/12 
Nickel Qbt 2 39 19 0.207 to 32.7 6.58 1/39 0/39 
Nickel Qbt 3 181 125 0.108 to 75.8 6.58 19/181 0/181 
Nickel Qbt t 1 0 [0.524 to 0.524] na 0/1 na 
Nickel Qct 5 5 0.998 to 2.42 2 1/5 0/5 
Nitrate Soil 1 1 1.16 na 1/1 na 
Nitrate Fill 2 1 [1.2] to 32.1 na 1/2 na 
Nitrate Qbo 2 2 0.861 to 8.34 na 2/2 na 
Nitrate Qbt 1g 13 12 0.427 to 68.5 na 12/13 na 
Nitrate Qbt 1v 9 7 0.816 to 22.9 na 7/9 na 
Nitrate Qbt 2 14 12 0.531 to 8.38 na 12/14 na 
Nitrate Qbt 3 71 65 0.448 to 10.9 na 65/71 na 
Nitrate Qbt t 1 1 1.13 na 1/1 na 
Nitrate Qct 5 4 1.14 to 22.1 na 4/5 na 
Perchlorate Soil 31 6 0.000617 to [0.00265] na 6/31 na 
Perchlorate Fill 3 1 0.00136 to [0.00253] na 1/3 na 
Perchlorate Qbo 2 1 [0.00225] to 0.0104 na 1/2 na 
Perchlorate Qbt 1g 13 9 0.00139 to 0.0684 na 9/13 na 
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Table I-3.1-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range  
(mg/kg) 

Background 
Value 

 (mg/kg) 

Frequency of 
Detects above 

Background Value 

Frequency of 
Nondetects above 
Background Value 

Perchlorate Qbt 1v 9 7 0.00091 to 0.102 na 7/9 na 
Perchlorate Qbt 2 14 7 0.00121 to 0.0137 na 7/14 na 
Perchlorate Qbt 3 71 21 0.000539 to 0.0149 na 21/71 na 
Perchlorate Qbt t 1 0 [0.00254] na 0/1 na 
Perchlorate Qct 5 4 0.000656 to 0.0211 na 4/5 na 
Potassium Soil 65 52 256 to 2,780 3460 0/65 0/65 
Potassium Fill 26 24 [274] to 2,260 3460 0/26 0/26 
Potassium Qal 7 7 321 to 1,140 2690 0/7 0/7 
Potassium Qbo 2 2 366 to 615 2390 0/2 0/2 
Potassium Qbt 1g 13 13 206 to 1,330 2390 0/13 0/13 
Potassium Qbt 1v 12 11 [237] to 1,160 6670 0/12 0/12 
Potassium Qbt 2 39 31 [122] to 1,330 3500 0/39 0/39 
Potassium Qbt 3 181 150 [119] to 6,260 3500 8/181 0/181 
Potassium Qbt t 1 1 166 na 1/1 na 
Potassium Qct 5 5 545 to 881 2390 0/5 0/5 
Selenium Soil 108 3 [0.34] to [62] 1.52 1/108 33/108 
Selenium Fill 26 0 [0.22 to 3.6] 1.52 0/26 7/26 
Selenium Qal 7 0 [0.36 to 0.79] 0.3 0/7 7/7 
Selenium Qbo 2 0 [1.67 to 1.69] 0.3 0/2 2/2 
Selenium Qbt 1g 13 1 [1.63] to 2.58 0.3 1/13 12/13 
Selenium Qbt 1v 12 1 [0.38] to [15.7] 0.3 1/12 11/12 
Selenium Qbt 2 39 1 [0.3] to [15] 0.3 1/39 34/39 
Selenium Qbt 3 180 15 [0.22] to [14.2] 0.3 15/180 158/180 
Selenium Qbt t 1 0 [1.93] na 0/1 na 
Selenium Qct 5 1 [1.73] to 2.16 0.3 1/5 4/5 
Silver Soil 108 31 0.046 to [2.5] 1 2/108 70/108 
Silver Fill 26 12 0.0781 to 10.7 1 7/26 8/26 
Silver Qal 7 0 [0.32 to 2.1] 1 0/7 3/7 
Silver Qbo 2 0 [0.222 to 0.226] 1 0/2 0/2 
Silver Qbt 1g 13 2 0.126 to [0.236] 1 0/13 0/13 
Silver Qbt 1v 12 3 0.0437 to [1.9] 1 0/12 3/12 
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Table I-3.1-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range  
(mg/kg) 

Background 
Value 

 (mg/kg) 

Frequency of 
Detects above 

Background Value 

Frequency of 
Nondetects above 
Background Value 

Silver Qbt 2 39 1 0.0808 to [1.9] 1 0/39 17/39 
Silver Qbt 3 181 19 0.0443 to 19.8 1 9/181 56/181 
Silver Qbt t 1 0 [0.262] na 0/1 na 
Silver Qct 5 2 0.0554 to [0.231] 1 0/5 0/5 
Sodium Soil 63 56 36.6 to 409 915 0/63 0/63 
Sodium Fill 26 24 91.5 to 592 915 0/26 0/26 
Sodium Qal 7 7 65.3 to 1480 1470 1/7 0/7 
Sodium Qbo 2 2 401 to 824 4,350 0/2 0/2 
Sodium Qbt 1g 13 13 372 to 1080 4,350 0/13 0/13 
Sodium Qbt 1v 12 12 194 to 1070 6,330 0/12 0/12 
Sodium Qbt 2 39 39 100 to 1020 2,770 0/39 0/39 
Sodium Qbt 3 181 173 65.1 to 1650 2,770 0/181 0/181 
Sodium Qbt t 1 1 469 na 1/1 na 
Sodium Qct 5 5 342 to 1140 4,350 0/5 0/5 
Strontium Soil 48 48 2.5 to 32.6 na 48/48 na 
Sulfate Qbt 1v 1 1 8.52 142 0/1 0/1 
Thallium Soil 108 32 0.0881 to [62] 0.73 0/108 2/108 
Thallium Fill 26 5 0.25 to [1.1] 0.73 2/26 4/26 
Thallium Qal 7 0 [0.24 to 0.76] 0.73 0/7 1/7 
Thallium Qbo 2 0 [0.226 to 0.228] 1.22 0/2 0/2 
Thallium Qbt 1g 13 6 0.0976 to 0.257 1.22 0/13 0/13 
Thallium Qbt 1v 12 1 0.166 to [0.25] 1.24 0/12 0/12 
Thallium Qbt 2 39 6 0.103 to 0.729 1.1 0/39 0/39 
Thallium Qbt 3 181 31 0.0837 to [5] 1.1 3/181 2/181 
Thallium Qbt t 1 0 [0.262] na 0/1 na 
Thallium Qct 5 1 0.148 to [0.231] 1.22 0/5 0/5 
Uranium Soil 55 55 0.393 to 4.11 1.82 7/55 0/55 
Uranium Fill 4 4 0.577 to 2.27 1.82 2/4 0/4 
Uranium Qbo 2 2 0.147 to 0.16 0.72 0/2 0/2 
Uranium Qbt 1g 13 13 0.123 to 4.38 0.72 2/13 0/13 
Uranium Qbt 1v 9 9 1.11 to 4.1 6.22 0/9 0/9 
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Table I-3.1-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number of 
Detects 

Concentration Range  
(mg/kg) 

Background 
Value 

 (mg/kg) 

Frequency of 
Detects above 

Background Value 

Frequency of 
Nondetects above 
Background Value 

Uranium Qbt 2 14 14 0.958 to 1.8 2.4 0/14 0/14 
Uranium Qbt 3 74 74 0.513 to 1.73 2.4 0/74 0/74 
Uranium Qbt t 1 1 0.115 na 1/1 na 
Uranium Qct 5 5 0.0979 to 0.419 0.72 0/5 0/5 
Vanadium Soil 108 106 2.6 to 33.2 39.6 0/108 0/108 
Vanadium Fill 26 24 3.2 to 27.9 39.6 0/26 0/26 
Vanadium Qal 7 7 4.6 to 18.8 19.7 0/7 0/7 
Vanadium Qbo 2 2 1.15 to 1.69 4.59 0/2 0/2 
Vanadium Qbt 1g 13 13 0.502 to 1.97 4.59 0/13 0/13 
Vanadium Qbt 1v 12 12 0.801 to 2.7 4.48 0/12 0/12 
Vanadium Qbt 2 39 31 [0.96] to 9.39 17 0/39 0/39 
Vanadium Qbt 3 181 146 [0.23] to 34.3 17 9/181 0/181 
Vanadium Qbt t 1 1 1.15 na 1/1 na 
Vanadium Qct 5 5 1.87 to 5.99 4.59 2/5 0/5 
Zinc Soil 108 108 17.9 to 132 48.8 21/108 0/108 
Zinc Fill 26 26 10.8 to 81 48.8 5/26 0/26 
Zinc Qal 7 7 12.7 to 699 60.2 1/7 0/7 
Zinc Qbo 2 2 9.5 to 9.58 40 0/2 0/2 
Zinc Qbt 1g 13 13 4.68 to 64.5 40 2/13 0/13 
Zinc Qbt 1v 12 12 42 to 69.4 84.6 0/12 0/12 
Zinc Qbt 2 39 39 8.6 to 64.7 63.5 1/39 0/39 
Zinc Qbt 3 181 180 [1.5] to 226 63.5 5/181 0/181 
Zinc Qbt t 1 1 11.7 na 1/1 na 
Zinc Qct 5 5 6.13 to 30.7 40 0/5 0/5 

Units are mg/kg. 
Background values are from LANL 1998, 59730. 
* na = Not available. 
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Table I-3.1-2 
Summary of Inorganic Chemicals in Soil and Fill Above Background Values 
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Soil Background Value 0.83 8.17 295 1.83 0.4 6120 19.3 14.7 22.3 naa 
AAA0564 21-01085 0.00–0.08 Soil 5.2 (U) —b — — 0.45 (UJ) — — — — 2.9 
AAA0420 21-01135 0.00–0.08 Soil 24.8 (U) 62 (U) — — 1.2 (U) — — — — — 
AAA0421 21-01135 0.00–0.50 Soil 24.2 (U) 60.5 (U) — — 1.2 (U) — — — — — 
AAA3950 21-01615 0.00–0.50 Soil — — — 124 (J) 1.6 (U) — — — — 7.8 (J) 
AAA3951 21-01616 0.00–0.50 Soil — — — — 1.1 (U) — — — — 5.4 (J) 
AAA3952 21-01617 0.00–0.50 Soil — — — — 2 (U) — — — — 8.4 (J) 
AAA3953 21-01618 0.00–0.50 Soil — — — — 1.5 (U) — — — — 14.8 
AAA3954 21-01619 0.00–0.50 Soil — — — — 1.4 (U) — — — — 2.7 (J) 
AAA3957 21-01620 0.00–0.50 Soil — — — — 1.3 (U) — — — — 7.9 (J) 
AAA3958 21-01621 0.00–0.50 Soil — — — — 0.92 (U) — — — — 8.7 (J) 
AAA3959 21-01622 0.00–0.50 Soil — — — — 2.2 (U) — — — — 14.3 
AAA3961 21-01623 0.00–0.50 Soil — — — — 1 (U) — — — — 5.4 (J) 
AAA3962 21-01624 0.00–0.50 Soil — — — — 1.4 (U) — — — — 6.7 (J) 
AAA3963 21-01625 0.00–0.50 Soil — — — — 1.3 (U) — — — — 7.8 (J) 
AAA3964 21-01626 0.00–0.50 Soil — — — — 1.7 (U) — — — — 9.9 (J) 
AAA3965 21-01627 0.00–0.50 Soil — — — — 1 (U) — — — — 5.3 (J) 
AAA3966 21-01628 0.00–0.50 Soil — — — — 1.7 (U) 7900 — — — 10.6 (J) 
AAA3967 21-01629 0.00–0.50 Soil — — — — 0.99 (J) — — — — 4.4 (J) 
AAA3968 21-01630 0.00–0.50 Soil — — — — 0.62 (U) — — — — 2 (J) 
AAA3969 21-01631 0.00–0.50 Soil — — — — 0.69 (U) — — — — 3.7 (J) 
AAA3970 21-01632 0.00–0.50 Soil — — — — 0.74 (J) — — — — 3 (J) 
AAA3971 21-01633 0.00–0.50 Soil — — — — 0.62 (U) — — — — 3.6 (J) 
AAA3973 21-01635 0.00–0.50 Soil — — — — 1.1 (J) — — — — 4.5 (J) 
AAA3974 21-01636 0.00–0.50 Soil — — — — 1.1 (J) — — — — 4.8 (J) 
AAA3975 21-01637 0.00–0.50 Soil — — — — 1.4 — — — — 3.8 (J) 
AAA3976 21-01638 0.00–0.50 Soil — — — — 0.88 (J) — — — — 4.5 (J) 
AAA3980 21-01640 0.00–0.50 Soil — — — — 0.66 (U) — — — — 4.3 (J) 
AAA3981 21-01641 0.00–0.50 Soil — — — — 0.68 (U) — — — — 6 (J) 
AAA3983 21-01642 0.00–0.50 Soil — — — — 0.69 (J) — — — — 4 (J) 
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Table I-3.1-2 (continued) 
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Soil Background Value 0.83 8.17 295 1.83 0.4 6120 19.3 14.7 22.3 na 
AAA3985 21-01644 0.00–0.50 Soil — — — — 1.1 — — — — 4.6 (J) 
AAA3986 21-01645 0.00–0.50 Soil — — — — 0.81 (J) — — — — 3 (J) 
AAA3987 21-01646 0.00–0.50 Soil — — — — 1.2 (U) — — — — 4.6 (J) 
AAA3988 21-01647 0.00–0.50 Soil — — — — 0.95 (J) — — — — 6.4 (J) 
AAA3989 21-01648 0.00–0.50 Soil — — — — 0.94 (J) — — — — 7.7 (J) 
AAA3990 21-01649 0.00–0.50 Soil — — — — 0.7 (J) — — — — 5.2 (J) 
AAA3993 21-01652 0.00–0.50 Soil — — — — 0.63 (U) — — — — 6.4 (J) 
AAA3994 21-01653 0.00–0.50 Soil — — — — 0.72 (U) — — — — 4.7 (J) 
AAA3995 21-01654 0.00–0.50 Soil — — — — 0.64 (U) — — — — 3.6 (J) 
AAA3996 21-01655 0.00–0.50 Soil — — — — 0.67 (U) — — — — 4.9 (J) 
AAA3997 21-01656 0.00–0.50 Soil — — — — 1.4 (U) — — — — 9.6 (J) 
AAA3998 21-01657 0.00–0.50 Soil — — — — 1.3 (U) — — — — 7 (J) 
AAA4001 21-01658 0.00–0.50 Soil — — — — 1.1 (U) — — — — 5.3 (J) 
AAA4003 21-01659 0.00–0.50 Soil — — — — 0.98 (J) — — — — 3.8 (J) 
AAA4004 21-01660 0.00–0.50 Soil — — — — 0.75 (J) — — — — 5.2 (J) 
AAA4005 21-01661 0.00–0.50 Soil — — — — 0.66 (U) — — — — 3.4 (J) 
AAA4006 21-01662 0.00–0.50 Soil — — — — 0.69 (U) — — — — 4.6 (J) 
AAA4008 21-01664 0.00–0.50 Soil — — — — 0.65 (U) — — — — 4.4 (J) 
AAA7510 21-01860 0.00–0.25 Soil — — — — 0.48 (U) — — — — — 
AAA7511 21-01860 0.25–0.50 Soil — — — — 0.47 (U) — — — — — 
AAA7512 21-01860 0.50–1.00 Soil — — — — 0.48 (U) — — — — — 
AAA7513 21-01861 0.00–0.25 Soil — — — — 0.47 (J) — — — 61.3 — 
AAA7514 21-01861 0.25–0.50 Soil — — — — 0.56 (J) — — — — — 
AAA7515 21-01861 0.50–1.00 Soil — — — — 0.44 (U) — — — — — 
AAA7516 21-01862 0.00–0.25 Soil — — — — 0.45 (U) — — — — — 
AAA7517 21-01862 0.25–0.50 Soil — — — — 0.46 (U) — — — — — 
AAA7518 21-01862 0.50–1.00 Soil — — — — 0.82 (J) — — — — — 
AAB7316 21-02536 5.00–7.50 Soil — — — — 0.5 (U) — — — — — 
AAB7328 21-02539 7.50–10.00 Soil — — — — 1 (J) — — — — — 
AAB7334 21-02541 2.50–5.00 Soil — — — — 0.76 (J) — — — — — 
AAB7340 21-02543 2.50–5.00 Soil — — — — 0.49 (U) — — — — — 
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Soil Background Value 0.83 8.17 295 1.83 0.4 6120 19.3 14.7 22.3 na 
AAB7342 21-02544 5.00–7.50 Soil — — — — 0.83 (J) — — — — — 
AAB7343 21-02545 0.00–5.00 Soil — — — — 0.7 (U) — — — — — 
AAB7347 21-02546 0.00–5.00 Soil — — — — 0.48 (U) — — — — — 
AAB7352 21-02547 5.00–10.00 Soil — — — — 7.1 — — 23.1 — 7.9 (J) 
AAB7355 21-02548 2.50–5.00 Soil — — — — 0.47 (U) — — — — — 
AAB7275 21-02568 0.00–0.25 Soil — — — — 0.63 (J) — — — — — 
AAB7276 21-02568 0.25–0.50 Soil — — — — 0.57 (J) — — — — — 
AAB7277 21-02568 0.50–1.00 Soil — — — — 0.54 (J) — — — — — 
AAB7278 21-02569 0.00–0.25 Soil — — — — 0.58 (J) — — — — — 
AAB7279 21-02569 0.25–0.50 Soil — — — — 0.44 (U) — — — — — 
AAB7280 21-02569 0.50–1.00 Soil — — — — 0.53 (J) — — — — — 
AAB9110 21-02609 5.00–7.50 Soil — — — — 0.84 (J) — — — — — 
AAB9111 21-02610 5.00–7.50 Soil — — — — 0.65 (J) — — — — — 
0121-97-0111 21-05059 4.00–4.50 Soil 5.8 (UJ) — — — 0.93 (U) — — — — — 
0121-97-0136 21-05060 4.50–5.00 Soil 9 (U) — — — 0.5 (U) — — — — — 
0121-97-0166 21-05061 5.50–6.00 Soil 8.5 (U) — — — 0.59 (U) — — — — — 
0121-97-0326 21-05073 2.50–3.00 Soil 5.3 (U) — — — 0.86 (U) — — — — — 
MD21-06-64167 21-25265 0.00–0.50 Soil — — — — — — — — — — 
MD21-06-64168 21-25265 1.50–2.00 Soil — — — — 0.573 (U) — — — — — 
MD21-06-64169 21-25266 0.00–0.50 Soil — — — — 0.545 (U) — — — — — 
MD21-06-64170 21-25266 1.50–2.00 Soil — — — — 0.63 (U) — — — — — 
MD21-06-64171 21-25267 0.00–0.50 Soil — — — — 0.612 (U) — — — — — 
MD21-06-64172 21-25267 1.50–2.00 Soil — — — — 0.57 (U) — — — — — 
MD21-06-64173 21-25268 0.00–0.50 Soil — — — — 0.544 (U) — — — — — 
MD21-06-64174 21-25268 1.50–2.00 Soil — — — — 0.594 (U) — — — — — 
MD21-06-64175 21-25269 0.00–0.50 Soil — — — — 0.605 (U) — — — — — 
MD21-06-64176 21-25269 1.50–2.00 Soil — — — — 0.562 (U) — — — — — 
MD21-06-64177 21-25270 0.00–0.50 Soil — — — — 0.529 (U) — — — — — 
MD21-06-64179 21-25271 0.00–0.50 Soil — — — — — — — — — — 
MD21-06-64181 21-25272 0.00–0.50 Soil — — — — — — — — 27.4 — 
MD21-06-64182 21-25272 0.50–1.00 Soil — — — — 0.566 (U) — — — — — 
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Soil Background Value 0.83 8.17 295 1.83 0.4 6120 19.3 14.7 22.3 na 
MD21-06-64183 21-25273 0.00–0.50 Soil — — — — 0.538 (U) — — — — — 
MD21-06-64184 21-25273 1.50–2.00 Soil — — — — 0.511 (U) — — — — — 
MD21-06-64185 21-25274 0.00–0.50 Soil — — — — — — — — 30.3 — 
MD21-06-64187 21-25275 0.00–0.50 Soil — — — — 0.523 (U) — — — — — 
MD21-06-64189 21-25276 0.00–0.50 Soil — — — — 0.534 (U) — — — — — 
MD21-06-64190 21-25276 1.50–2.00 Soil — — — — 0.555 (U) — — — — — 
MD21-06-64191 21-25277 0.00–0.50 Soil — — — — 0.529 (U) — — — — — 
MD21-06-66135 21-25384 12.00–14.00 Soil — — — — 0.604 (U) — — — — — 
MD21-06-66235 21-25401 0.00–0.50 Soil — — — — 0.527 (U) — — — — — 
MD21-06-66237 21-25402 0.00–0.50 Soil — — — — 0.535 (U) — — — — — 
MD21-06-66238 21-25402 1.50–2.00 Soil — — — — 0.557 (U) — — — — — 
MD21-06-66239 21-25403 0.00–0.50 Soil — — — — — — — — — — 
MD21-06-66240 21-25403 1.50–2.00 Soil — — — — 0.563 (U) — — — — — 
MD21-06-66241 21-25404 0.00–0.50 Soil — — — — — — — — — — 
MD21-06-66242 21-25404 1.50–2.00 Soil — — — — 1.03 — — — — — 
MD21-06-66243 21-25405 0.00–0.50 Soil — — — — 0.527 (U) — — — — — 
MD21-06-66244 21-25405 1.50–2.00 Soil — — — — 0.569 (U) — — — — — 
AAB7314 21-02535 2.50–5.00 Fill — — — — 0.57 (U) — — — — — 
AAB7323 21-02538 5.00–7.50 Fill — — — — 0.7 (U) — — — — — 
0121-97-0001 21-05051 3.50–4.00 Fill 8.4 (UJ) — — — 0.47 (U) — — — — — 
0121-97-0002 21-05051 6.00–6.50 Fill 8.8 (UJ) — — — 0.49 (U) — — — — — 
0121-97-0003 21-05051 8.50–9.00 Fill 8.5 (UJ) — — — 0.55 (J) — 60 17.5 — — 
0121-97-0004 21-05051 11.50–12.00 Fill 5.5 (U) — — — 3 — 35.6 — — — 
0121-97-0026 21-05052 2.50–3.00 Fill 9.2 (U) — — — 0.93 (U) — — — — — 
0121-97-0051 21-05053 4.20–4.60 Fill — — — — 1.6 — — — — — 
0121-97-0052 21-05053 6.50–7.00 Fill — — — — 15.3 — — 49.1 — — 
0121-97-0053 21-05053 9.50–10.00 Fill — — — — 1.5 — 28.3 29.8 25.9 — 
0121-97-0066 21-05054 3.00–3.50 Fill — — — — — — — — — — 
0121-97-0067 21-05054 6.00–6.50 Fill — — — — — — — 19 24 — 
0121-97-0068 21-05054 7.50–8.20 Fill — — 497 — — — — 23.8 26.1 — 
0121-97-0069 21-05054 10.50–11.00 Fill — — — — 3.2 — 133 41 36.8 — 
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Soil Background Value 0.83 8.17 295 1.83 0.4 6120 19.3 14.7 22.3 na 
0121-97-0081 21-05055 3.50–4.00 Fill 5.5 (U) — — — 0.89 (U) — — — — — 
0121-97-0082 21-05055 8.50–9.00 Fill 5.2 (U) — — — 0.84 (U) — — 14.8 — — 
0121-97-0083 21-05055 14.50–15.00 Fill 8.7 (U) — — — 0.49 (U) — — 31.1 (J) 52 — 
0121-97-0096 21-05056 4.50–5.00 Fill 8.9 (U) — — — 0.5 (U) — — — — — 
0121-96-0481 21-05057 4.30–5.00 Fill 11 (UJ) — — — 0.54 (U) — — — — — 
0121-96-0482 21-05057 9.50–10.00 Fill 11 (UJ) — — — 0.57 (U) — — — — — 
0121-96-0483 21-05057 19.50–20.00 Fill 11 (UJ) — — — 0.56 (U) — — — — — 
0121-96-0492 21-05058 7.70–8.20 Fill — — — — — — — — — — 
MD21-06-65802 21-25359 5.00–7.50 Fill — — — — 2.7 — — — — — 
MD21-06-65972 21-25374 20.00–22.00 Fill — — — — — — — — — — 
MD21-06-66118 21-25382 6.60–8.00 Fill — — — — 0.58 (U) — — — — — 
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Table I-3.1-2 (continued) 
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Soil Background Value 0.1 15.4 na na 1.52 1 na 0.73 1.82 48.8 
AAA0564 21-01085 0.00–0.08 Soil — — — — — — 2.5 (J) — — 63.8 
AAA0420 21-01135 0.00–0.08 Soil — — — — 62 (U) 2.5 (U) 16.4 62 (U) — — 
AAA0421 21-01135 0.00–0.50 Soil — — — — 60.5 (U) 2.4 (U) 14.7 60.5 (U) — — 
AAA3950 21-01615 0.00–0.50 Soil — — — — — 1.1 (U) 23.7 — — — 
AAA3951 21-01616 0.00–0.50 Soil — — — — — 1.1 (U) 19.4 (J) — — — 
AAA3952 21-01617 0.00–0.50 Soil — — — — — 1.1 (U) 30.8 — — — 
AAA3953 21-01618 0.00–0.50 Soil — — — — — 1.1 (U) 30.7 — — — 
AAA3954 21-01619 0.00–0.50 Soil — — — — — 1.2 (U) 10.7 (J) — — — 
AAA3957 21-01620 0.00–0.50 Soil — — — — — 1.1 (U) 23.6 — — — 
AAA3958 21-01621 0.00–0.50 Soil — — — — — 1.1 (U) 19.1 (J) — — — 
AAA3959 21-01622 0.00–0.50 Soil — — — — — 1.1 (U) 32.6 — — — 
AAA3961 21-01623 0.00–0.50 Soil — — — — — 1.2 (U) 13.2 (J) — — — 
AAA3962 21-01624 0.00–0.50 Soil — — — — — 1.1 (U) 22.8 (J) — — — 
AAA3963 21-01625 0.00–0.50 Soil — — — — — 1.1 (U) 23.4 — — — 
AAA3964 21-01626 0.00–0.50 Soil — — — — — 1.1 (U) 26.5 — — — 
AAA3965 21-01627 0.00–0.50 Soil — — — — — 1.1 (U) 12.9 — — — 
AAA3966 21-01628 0.00–0.50 Soil — — — — — 1.1 (U) 32 — — — 
AAA3967 21-01629 0.00–0.50 Soil — — — — — 1.1 (U) 13.1 (J) — — — 
AAA3968 21-01630 0.00–0.50 Soil — — — — — — 5.3 (J) — — — 
AAA3969 21-01631 0.00–0.50 Soil — — — — — 1.1 (U) 11.6 (J) — — — 
AAA3970 21-01632 0.00–0.50 Soil — — — — — 1.1 (U) 18.1 (J) — — — 
AAA3971 21-01633 0.00–0.50 Soil — — — — — — 10.4 (J) — — — 
AAA3973 21-01635 0.00–0.50 Soil — — — — — 1.1 (U) 20.9 (J) — — — 
AAA3974 21-01636 0.00–0.50 Soil — — — — — 1.3 (U) 22 (J) — — — 
AAA3975 21-01637 0.00–0.50 Soil — — — — — 1.1 (U) 16.9 (J) — — — 
AAA3976 21-01638 0.00–0.50 Soil — — — — — 1.1 (U) 16.2 (J) — — — 
AAA3980 21-01640 0.00–0.50 Soil — — — — — 1.1 (U) 20.3 (J) — — — 
AAA3981 21-01641 0.00–0.50 Soil — — — — — 1.1 (U) 27.1 — — — 
AAA3983 21-01642 0.00–0.50 Soil — — — — — 1.1 (U) 20.2 (J) — — — 
AAA3985 21-01644 0.00–0.50 Soil — — — — — 1.1 (U) 12.2 (J) — — 65.2 
AAA3986 21-01645 0.00–0.50 Soil — — — — — 1.1 (U) 11.5 (J) — — 132 
AAA3987 21-01646 0.00–0.50 Soil — — — — — 1.1 (U) 14.4 (J) — — — 
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Table I-3.1-2 (continued) 
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Soil Background Value 0.1 15.4 na na 1.52 1 na 0.73 1.82 48.8 
AAA3988 21-01647 0.00–0.50 Soil — — — — — 1.1 (U) 22.3 (J) — — — 
AAA3989 21-01648 0.00–0.50 Soil — — — — — 1.3 (J) 24.6 — — — 
AAA3990 21-01649 0.00–0.50 Soil — — — — — 1.1 (U) 23.7 — — — 
AAA3993 21-01652 0.00–0.50 Soil — — — — — 1.1 (U) 18.1 (J) — — — 
AAA3994 21-01653 0.00–0.50 Soil — — — — — 1.2 (U) 15.2 (J) — — — 
AAA3995 21-01654 0.00–0.50 Soil — — — — — 1.1 (U) 12.9 (J) — — — 
AAA3996 21-01655 0.00–0.50 Soil — — — — — 1.1 (U) 21.6 (J) — — — 
AAA3997 21-01656 0.00–0.50 Soil — — — — — 1.1 (U) 21.6 (J) — — — 
AAA3998 21-01657 0.00–0.50 Soil — — — — — 1.2 (U) 22.1 (J) — — — 
AAA4001 21-01658 0.00–0.50 Soil — — — — — 1.1 (U) 14.3 (J) — — 75.8 
AAA4003 21-01659 0.00–0.50 Soil — — — — — 1.1 (U) 23 — — — 
AAA4004 21-01660 0.00–0.50 Soil — — — — — 1.3 (J) 15.5 (J) — — — 
AAA4005 21-01661 0.00–0.50 Soil — — — — — 1.1 (U) 15.1 (J) — — — 
AAA4006 21-01662 0.00–0.50 Soil — — — — — 1.2 (U) 15.9 (J) — — — 
AAA4008 21-01664 0.00–0.50 Soil — 19.4 — — — 1.1 (U) 12.1 (J) — — — 
AAA7510 21-01860 0.00–0.25 Soil — — — — — 2.4 (U) — — — — 
AAA7511 21-01860 0.25–0.50 Soil — — — — — 2.4 (U) — — — — 
AAA7512 21-01860 0.50–1.00 Soil — — — — — 2.4 (U) — — — 58.7 
AAA7513 21-01861 0.00–0.25 Soil — — — — — 2.2 (U) — — — — 
AAA7514 21-01861 0.25–0.50 Soil — — — — — 2.2 (U) — — — 56.8 
AAA7515 21-01861 0.50–1.00 Soil — — — — — 2.2 (U) — — 2.48 (J-) — 
AAA7516 21-01862 0.00–0.25 Soil — — — — — 2.2 (U) — — — 62.1 
AAA7517 21-01862 0.25–0.50 Soil — — — — — 2.3 (U) — — — 64.9 
AAA7518 21-01862 0.50–1.00 Soil — — — — — 2.1 (U) — — — — 
AAB7316 21-02536 5.00–7.50 Soil — — — — — 2.5 (U) — — 1.87 (J) — 
AAB7328 21-02539 7.50–10.00 Soil 0.2 — — — — 2.5 (U) — — — — 
AAB7334 21-02541 2.50–5.00 Soil — — — — — 2.2 (U) — — — — 
AAB7340 21-02543 2.50–5.00 Soil — — — — — 2.3 (U) — — 2.03 (J) — 
AAB7342 21-02544 5.00–7.50 Soil 0.3 — — — — 2.4 (U) — — — — 
AAB7343 21-02545 0.00–5.00 Soil — — — — — 2.1 (U) — — — — 
AAB7347 21-02546 0.00–5.00 Soil — — — — — 2.4 (U) — — 2.3 (J) — 
AAB7352 21-02547 5.00–10.00 Soil — 53.5 — — — 2.3 (U) 24.5 — — 71.4 
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Table I-3.1-2 (continued) 
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Soil Background Value 0.1 15.4 na na 1.52 1 na 0.73 1.82 48.8 
AAB7355 21-02548 2.50–5.00 Soil — — — — — 2.3 (U) — — — — 
AAB7275 21-02568 0.00–0.25 Soil — — — — — 2.4 (U) — — — 66.4 
AAB7276 21-02568 0.25–0.50 Soil — — — — — 2.3 (U) — — — 66 
AAB7277 21-02568 0.50–1.00 Soil — — — — — 2.2 (U) — — — 82.4 
AAB7278 21-02569 0.00–0.25 Soil — — — — — 2.3 (U) — — — — 
AAB7279 21-02569 0.25–0.50 Soil — — — — — 2.2 (U) — — — — 
AAB7280 21-02569 0.50–1.00 Soil — — — — — 2.4 (U) — — — — 
AAB9110 21-02609 5.00–7.50 Soil 0.12 — — — — 2.4 (U) — — — — 
AAB9111 21-02610 5.00–7.50 Soil 0.2 — — — — 2.3 (U) — — — — 
0121-97-0111 21-05059 4.00–4.50 Soil — — — — 1.7 (J) 2.1 (U) — — — — 
0121-97-0136 21-05060 4.50–5.00 Soil — — — — — — — — — — 
0121-97-0166 21-05061 5.50–6.00 Soil — — — — — — — — — — 
0121-97-0326 21-05073 2.50–3.00 Soil — — — — 3.6 (UJ) 1.9 (U) — — — — 
MD21-06-64167 21-25265 0.00–0.50 Soil — — — — 1.67 (U) — — — — 59.8 
MD21-06-64168 21-25265 1.50–2.00 Soil — — — — 1.72 (U) — — — — — 
MD21-06-64169 21-25266 0.00–0.50 Soil — — — — 1.63 (U) — — — — 63 
MD21-06-64170 21-25266 1.50–2.00 Soil — — — — 1.89 (U) — — — 2.04 49.3 
MD21-06-64171 21-25267 0.00–0.50 Soil — — — — 1.84 (U) — — — — — 
MD21-06-64172 21-25267 1.50–2.00 Soil — — — — 1.71 (U) — — — — — 
MD21-06-64173 21-25268 0.00–0.50 Soil — — — 0.000684 (J) 1.63 (U) — — — — 66.2 
MD21-06-64174 21-25268 1.50–2.00 Soil — — — — 1.78 (U) — — — — — 
MD21-06-64175 21-25269 0.00–0.50 Soil — — — — 1.81 (U) — — — — — 
MD21-06-64176 21-25269 1.50–2.00 Soil — — — — 1.69 (U) — — — — — 
MD21-06-64177 21-25270 0.00–0.50 Soil — — — — 1.59 (U) — — — — 72.1 
MD21-06-64179 21-25271 0.00–0.50 Soil — — — 0.000872 (J) 1.65 (U) — — — — 74.5 
MD21-06-64181 21-25272 0.00–0.50 Soil — — — — 1.82 (U) — — — — 104 
MD21-06-64182 21-25272 0.50–1.00 Soil — — — — 1.7 (U) — — — — 58.7 
MD21-06-64183 21-25273 0.00–0.50 Soil — — — — 1.61 (U) — — — — — 
MD21-06-64184 21-25273 1.50–2.00 Soil — — — — 1.53 (U) — — — — — 
MD21-06-64185 21-25274 0.00–0.50 Soil — — — — 1.92 (U) — — — 4.11 — 
MD21-06-64187 21-25275 0.00–0.50 Soil — — — — 1.57 (U) — — — — — 
MD21-06-64189 21-25276 0.00–0.50 Soil — — — — 1.6 (U) — — — — — 
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Table I-3.1-2 (continued) 
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Soil Background Value 0.1 15.4 na na 1.52 1 na 0.73 1.82 48.8 
MD21-06-64190 21-25276 1.50–2.00 Soil — — — — 1.66 (U) — — — — — 
MD21-06-64191 21-25277 0.00–0.50 Soil — — — 0.000617 (J) 1.59 (U) — — — — — 
MD21-06-66135 21-25384 12.00–14.00 Soil — — 1.16 (J-) — 1.81 (U) — — — — — 
MD21-06-66235 21-25401 0.00–0.50 Soil — — — — 1.58 (U) — — — 2.57 — 
MD21-06-66237 21-25402 0.00–0.50 Soil — — — — 1.6 (U) — — — — — 
MD21-06-66238 21-25402 1.50–2.00 Soil — — — 0.00234 1.67 (U) — — — — — 
MD21-06-66239 21-25403 0.00–0.50 Soil — — — — 1.65 (U) — — — — — 
MD21-06-66240 21-25403 1.50–2.00 Soil — — — — 1.69 (U) — — — — — 
MD21-06-66241 21-25404 0.00–0.50 Soil — — — 0.00218 — — — — — 74.7 
MD21-06-66242 21-25404 1.50–2.00 Soil — — — — 1.59 (U) — — — — — 
MD21-06-66243 21-25405 0.00–0.50 Soil — — — — 1.58 (U) — — — — — 
MD21-06-66244 21-25405 1.50–2.00 Soil — — — 0.000662 (J) 1.71 (U) — — — — — 
AAB7314 21-02535 2.50–5.00 Fill — — — — — 2.7 (U) — — 2.2 (J) — 
AAB7323 21-02538 5.00–7.50 Fill — — — — — 2.6 (U) — — 2.27 (J) — 
0121-97-0001 21-05051 3.50–4.00 Fill — — — — 3.4 (U) 1.9 (U) — — — — 
0121-97-0002 21-05051 6.00–6.50 Fill 0.25 — — — 3.6 (U) 2 (U) — — — — 
0121-97-0003 21-05051 8.50–9.00 Fill 1.3 23 — — 3.5 (U) 3.1 — — — — 
0121-97-0004 21-05051 11.50–12.00 Fill 0.99 — — — — 3.6 — — — — 
0121-97-0026 21-05052 2.50–3.00 Fill — — — — — — — — — — 
0121-97-0051 21-05053 4.20–4.60 Fill 0.49 15.7 — — — — — — — — 
0121-97-0052 21-05053 6.50–7.00 Fill 0.76 140 — — — — — — — 53.5 
0121-97-0053 21-05053 9.50–10.00 Fill 9.1 23.8 — — — 1.3 (J) — — — — 
0121-97-0066 21-05054 3.00–3.50 Fill — — — — — — — 1 (J) — 52.2 (J-) 
0121-97-0067 21-05054 6.00–6.50 Fill 2.5 15.8 — — — — — — — 81 
0121-97-0068 21-05054 7.50–8.20 Fill 5.7 — — — — 1.4 (J) — — — 51.7 
0121-97-0069 21-05054 10.50–11.00 Fill 18.6 — — — — 8.3 — 0.76 (U) — — 
0121-97-0081 21-05055 3.50–4.00 Fill — — — — 3.5 (UJ) 2 (U) — — — — 
0121-97-0082 21-05055 8.50–9.00 Fill 0.11 16.6 — — 3.4 (UJ) 3.9 — — — — 
0121-97-0083 21-05055 14.50–15.00 Fill 1.6 17.8 — — — 10.7 — — — 61.6 (J) 
0121-97-0096 21-05056 4.50–5.00 Fill — — — — — — — — — — 
0121-96-0481 21-05057 4.30–5.00 Fill 0.11 (U) — — — — 2.2 (U) — 1.1 (U) — — 
0121-96-0482 21-05057 9.50–10.00 Fill 0.11 (U) — — — — 2.3 (U) — 1.1 (U) — — 
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Table I-3.1-2 (continued) 
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Soil Background Value 0.1 15.4 na na 1.52 1 na 0.73 1.82 48.8 
0121-96-0483 21-05057 19.50–20.00 Fill 0.11 (UJ) — — — — 2.2 (U) — 1.1 (U) — — 
0121-96-0492 21-05058 7.70–8.20 Fill — — — — — — — 0.86 (J) — — 
MD21-06-65802 21-25359 5.00–7.50 Fill 0.292 17.2 (J+) — — 1.78 (U) — — — — — 
MD21-06-65972 21-25374 20.00–22.00 Fill — — — 0.00136 (J) — — — — — — 
MD21-06-66118 21-25382 6.60–8.00 Fill — — 32.1 — 1.74 (U) — — — — — 
See Appendix A for qualifier definitions. 
Units are mg/kg. 
Background values are from LANL 1998, 59730. 
a na = Not available. 
b — = Not above background value. 
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Table I-3.1-3  
Summary of Inorganic Chemicals in Quaternary Alluvium Above Background Values 
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Sediment Background Value  0.83 3.98 0.4 4420 10.5 4.73 0.1 9.38 0.3 1 1470 0.73 60.2 
0121-97-0027 21-05052 9.00–9.50 Qal 8.1 (U) —* — — — 6.5 (J) — — 0.36 (U) — — — — 
0121-97-0028 21-05052 20.00–20.50 Qal 8.9 (U) — — — — — — — 0.42 (U) — — — — 
0121-97-0029 21-05052 26.00–27.00 Qal 8.6 (U) — — — — — — — 0.37 (U) — — — — 
0121-97-0055 21-05053 17.00–17.30 Qal — — — — 17.9 — — — — — — — — 
0121-96-0484 21-05057 22.50–23.90 Qal 5.8 (U) — — 51,100 — — 1.1 11.4 0.37 (U) — 1480 0.76(U) 699 
0121-97-0112 21-05059 10.20–10.70 Qal 5.7 (UJ) — 0.96 (J) — — — — — 0.38 (U) 2 (U) — — — 
0121-97-0113 21-05059 20.00–20.50 Qal 5.9 (UJ) — — — — — — — 0.39 (U) 2.1 (U) — — — 
0121-97-0114 21-05059 31.50–32.00 Qal 5.9 (UJ) 4.5 (J-) — — — — — — 0.79 (U) 2.1 (U) — — — 

See Appendix A for qualifier definitions. 
Units are mg/kg. 
Background values are from LANL 1998, 59730. 
* — = Not above background value. 
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Table I-3.1-4 
Summary of Inorganic Chemicals in Tuff Above Background Values 

Sample ID Location ID 
Depth  
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Qbt 1v Background Value   8170 0.5 1.81 26.5 1.7 0.4 3700 2.24 1.78 3.26 naa 9900 18.4 
Qbt 1g, Qct, Qbo Background Value  3560 0.5 0.56 25.7 1.44 0.4 1900 2.6 8.89 3.96 na 3700 13.5 
Qbt 2,3,4 Background Value  7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 na 14,500 11.2 

AAB7320 21-02537 7.50–10.00 Qbt 3 —b — — — — — 2740 — — — — — — 

AAB7332 21-02540 7.50–10.00 Qbt 3 — — — — — — — — — — — — — 

AAB9109 21-02541 10.00–12.50 Qbt 3 7390 — — 79.6 — — 3060 — — 7.5 — — 11.4 

0121-97-0015 21-05051 109.00–109.50 Qbt 2 — 5.3 (U) — — — — — — — — — — — 

0121-97-0016 21-05051 119.50–120.00 Qbt 2 — 5.3 (U) — — — — — — — — — — — 

0121-97-0017 21-05051 129.50–130.00 Qbt 2 — 5.3 (U) — — — — — — — — — — — 

0121-97-0005 21-05051 13.80–14.50 Qbt 3 17,700 30.6 (U) 3.2 188 (J) — 49 3970 (J) 45.2 — 51.9 — 16,000 23.1 

0121-97-0018 21-05051 137.50–138.00 Qbt 2 — 5.3 (U) — — — — — 8.4 — — — — — 

0121-97-0019 21-05051 149.50–150.00 Qbt 2 — 5.4 (U) — — — — — — — — — — — 

0121-97-0006 21-05051 20.00–21.00 Qbt 3 17,300 (J) 11.2 (UJ) 4.5 (J-) 239 — 33.5 2930 23.6 3.6 (J) 48 — 17,400 36.6 

0121-97-0007 21-05051 27.50–28.00 Qbt 3 — 5.7 (U) — — — — — — — — — — — 

0121-97-0008 21-05051 40.00–40.50 Qbt 3 — 8.6 (UJ) — — — — — 119 — — — — — 

0121-97-0009 21-05051 50.00–50.50 Qbt 3 — 8.6 (UJ) — — — — — — — — — — — 

0121-97-0010 21-05051 61.00–61.50 Qbt 3 — 8.5 (UJ) — — — — — — — — — — — 

0121-97-0011 21-05051 71.00–71.50 Qbt 3 — 5.4 (U) — — — — — — — — — — 13.9 

0121-97-0012 21-05051 80.00–80.50 Qbt 3 — 5.4 (U) — — — — — — — — — — 11.5 

0121-97-0013 21-05051 89.50–90.00 Qbt 3 — 5.3 (U) — — — — — — — — — — — 

0121-97-0014 21-05051 99.50–100.00 Qbt 3 — 5.3 (U) — — — — — — — — — — — 

0121-97-0037 21-05052 109.00–110.00 Qbt 2 — 5.6 (U) — — — — — — — — — — — 

0121-97-0038 21-05052 119.00–120.00 Qbt 2 — 5.8 (U) — — — — — — — — — — — 

0121-97-0039 21-05052 130.00–131.00 Qbt 2 — 5.8 (U) — — — — — — — — — — — 

0121-97-0040 21-05052 139.00–140.00 Qbt 2 — 5.8 (U) — — — — — — — — — — — 

0121-97-0041 21-05052 149.00–150.00 Qbt 2 — 5.6 (U) — — — — — — — — — — — 

0121-97-0030 21-05052 39.50–40.00 Qbt 3 — 8.6 (U) — — — — — — — — — — — 
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Table I-3.1-4 (continued) 

Sample ID 
Location 
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Qbt 2,3,4 Background Value 8170 0.5 1.81 26.5 1.7 0.4 3700 2.24 1.78 3.26 na 9900 18.4 
Qbt 1v Background Value 3560 0.5 0.56 25.7 1.44 0.4 1900 2.6 8.89 3.96 na 3700 13.5 
Qbt 1g, Qct, Qbo Background Value 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 na 14,500 11.2 
0121-97-0031 21-05052 49.50–50.00 Qbt 3 — 8.5 (U) — — — — — — — — — — — 

0121-97-0032 21-05052 59.50–60.00 Qbt 3 — 6.1 (U) — — — — — — — — — — — 

0121-97-0033 21-05052 70.00–71.00 Qbt 3 — 6.1 (U) — — — — — — — — — — — 

0121-97-0034 21-05052 79.50–80.00 Qbt 3 — 5.8 (U) — — — — — — — — — — — 

0121-97-0035 21-05052 87.00–88.00 Qbt 3 — 6.2 (U) — — — — — — — — — — — 

0121-97-0036 21-05052 96.00–96.50 Qbt 3 — 5.7 (U) — — — — — — — — — — — 

0121-97-0054 21-05053 12.50–13.00 Qbt 3 — — — — — — — — — — — — — 

0121-97-0055 21-05053 17.00–17.30 Qbt 3 21,200 (J) — 4.2 217 (J) — — 7960 (J) 17.5 (J-) 8 (J) 131 (J-) — 16,000 (J) — 

0121-97-0056 21-05053 20.50–21.50 Qbt 3 — — — — — — — — — 7.2 (J-) — — — 

0121-97-0057 21-05053 28.00–29.00 Qbt 3 — 0.54 (U) — — — — — — — 25.8 (J-) — — 13.4 

0121-97-0058 21-05053 39.50–40.00 Qbt 3 — 8 (UJ) — — — — — — — — — — — 

0121-97-0059 21-05053 48.00–48.50 Qbt 3 27,200 10.4 (U) 3.8 (J-) 241 2.3 — 2480 22.9 5 (J) 78.9 — 18,100 40.8 

0121-97-0060 21-05053 59.50–60.00 Qbt 3 — 8.6 (UJ) — — — — — — — — — — — 

0121-97-0061 21-05053 60.00–60.70 Qbt 3 — 8.6 (UJ) — — — — — — — — — — — 

0121-97-0062 21-05053 74.50–75.00 Qbt 3 — 8.5 (UJ) — 47.9 — — — — — 9 — — — 

0121-97-0063 21-05053 80.00–80.50 Qbt 3 — 8.6 (UJ) — — — — — — — — — — — 

0121-97-0445 21-05053 89.50–90.00 Qbt 3 — 8.3 (UJ) — — — — — — — — — — — 

0121-97-0070 21-05054 14.20–15.00 Qbt 3 32,300 (J) 0.62 (U) 5.8 99.9 (J) 1.4 — — 18.4 (J-) 3.5 (J) 100 (J-) — 19,600 (J) 23 

0121-97-0071 21-05054 21.80–22.10 Qbt 3 — 22.3 (UJ) 24.9 (J-) 106 (J) — 1.9 (J) — 21.6 — 54.8 — 15,900 — 

0121-97-0072 21-05054 32.00–32.50 Qbt 3 — — — — — — — — — — — — — 

0121-97-0073 21-05054 35.50–36.00 Qbt 3 — — — — — — — — — 27.6 (J-) — — — 

0121-97-0074 21-05054 50.00–50.50 Qbt 3 — — — — — — — 12.6 (J-) — — — — — 

0121-97-0075 21-05054 59.50–60.00 Qbt 3 — — — — — — — — — — — — — 

0121-97-0097 21-05056 11.80–12.20 Qbt 3 10,300 10.2 (U) — 103 1.6 — 4,390 — — 8.7 — — — 

0121-97-0098 21-05056 20.00–20.50 Qbt 3 — 8.4 (U) — — — — — — — — — — — 

0121-97-0099 21-05056 29.00–29.50 Qbt 3 — 8.9 (U) — — — — — — — — — — — 
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Table I-3.1-4 (continued) 
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Qbt 2,3,4 Background Value 8170 0.5 1.81 26.5 1.7 0.4 3700 2.24 1.78 3.26 na 9900 18.4 
Qbt 1v Background Value 3560 0.5 0.56 25.7 1.44 0.4 1900 2.6 8.89 3.96 na 3700 13.5 
Qbt 1g, Qct, Qbo Background Value 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 na 14,500 11.2 
0121-97-0100 21-05056 39.00–39.50 Qbt 3 12,500 9.8 (U) — 73.9 1.8 — — — — 10.3 — — 21.5 

0121-97-0101 21-05056 49.50–50.00 Qbt 3 — 19.1 (U) — — — — — — — 11.4 (J) — — — 

0121-96-0485 21-05057 29.50–30.00 Qbt 3 — 11 (UJ) — — — — — 9.7 — — — — — 

0121-96-0486 21-05057 39.50–40.00 Qbt 3 — 11 (UJ) — — — — — — — — — — — 

0121-96-0487 21-05057 49.50–50.00 Qbt 3 — 11 (UJ) — — — — — — — — — — — 

0121-96-0495 21-05058 29.50–30.00 Qbt 3 — — — — — — — — — — — — — 

0121-96-0496 21-05058 39.50–40.00 Qbt 3 — — — — — — — — — — — — — 

0121-96-0497 21-05058 49.50–50.00 Qbt 3 — — — — — — — — — — — — — 

0121-97-0115 21-05059 36.40–36.80 Qbt 3 — 5.4 (UJ) — — — — — — — — — — — 

0121-97-0116 21-05059 40.00–40.50 Qbt 3 — 5.3 (UJ) — — — — — — — — — — — 

0121-97-0117 21-05059 49.50–50.00 Qbt 3 — 5.5 (UJ) — — — — — — — — — — — 

0121-97-0137 21-05060 10.00–10.50 Qbt 3 — 8.5 (U) — — — — — — — — — — — 

0121-97-0147 21-05060 109.00–109.20 Qbt 2 — 8.3 (U) — — — — — — — — — — — 

0121-97-0148 21-05060 118.50–119.00 Qbt 2 — 8.4 (U) — — — — — — — — — — — 

0121-97-0149 21-05060 129.00–129.50 Qbt 2 — 8.3 (U) — — — — — — — — — — — 

0121-97-0150 21-05060 139.00–139.50 Qbt 2 — 8.4 (U) — — — — — — — — — — — 

0121-97-0151 21-05060 150.00–150.50 Qbt 2 — 8.3 (U) — — — — — — — — — — — 

0121-97-0152 21-05060 160.00–160.50 Qbt 2 — 8.4 (U) — — — — — — — — — — — 

0121-97-0153 21-05060 169.50–170.00 Qbt 2 — 8.5 (U) — — — — — — — — — — — 

0121-97-0154 21-05060 174.50–175.00 Qbt 2 — 8.5 (U) — — — — — — — — — — — 

0121-97-0138 21-05060 20.00–20.50 Qbt 3 — 8.5 (U) — — — — — — — — — — — 

0121-97-0139 21-05060 30.00–30.50 Qbt 3 — 8.6 (J) — — — — — — — — — — — 

0121-97-0140 21-05060 42.00–42.50 Qbt 3 — 8.7 (U) — — — — — — — — — — — 

0121-97-0141 21-05060 50.00–50.50 Qbt 3 — 8.1 (U) — — — — — 22.5 — — — — — 

0121-97-0142 21-05060 60.00–60.50 Qbt 3 — 8.2 (U) — — — — — — — — — — — 

0121-97-0143 21-05060 69.50–70.00 Qbt 3 — 8.5 (U) — — — — — — — — — — — 
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Table I-3.1-4 (continued) 
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Qbt 2,3,4 Background Value 8170 0.5 1.81 26.5 1.7 0.4 3700 2.24 1.78 3.26 na 9900 18.4 
Qbt 1v Background Value 3560 0.5 0.56 25.7 1.44 0.4 1900 2.6 8.89 3.96 na 3700 13.5 
Qbt 1g, Qct, Qbo Background Value 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 na 14,500 11.2 
0121-97-0144 21-05060 79.50–80.00 Qbt 3 — 8.7 (U) — — — — — — — — — — — 

0121-97-0145 21-05060 89.00–89.50 Qbt 3 — 9.5 (J) — — — — — — — — — — — 

0121-97-0146 21-05060 99.50–100.00 Qbt 3 — 8.4 (U) — — — — — — — — — — — 

0121-97-0167 21-05061 10.00–10.50 Qbt 3 29,800 8.8 (U) 3.4 166 2 — 4450 17.2 4.9 (J) 16.8 — 22,300 15.5 (J-)

0121-97-0177 21-05061 108.50–109.00 Qbt 2 — 5.2 (U) — — — — — — — — — — — 

0121-97-0178 21-05061 118.00–118.50 Qbt 2 — 5.2 (U) — — — — — — — — — — — 

0121-97-0179 21-05061 128.50–129.00 Qbt 2 — 5.2 (U) — — — — — — — — — — — 

0121-97-0180 21-05061 140.00–140.50 Qbt 2 — 5.2 (U) — — — — — 67.2 — — — — — 

0121-97-0181 21-05061 152.50–153.00 Qbt 2 — 5.1 (U) — — — — — — — — — — — 

0121-97-0182 21-05061 160.00–160.50 Qbt 2 — 5.2 (U) — — — — — — — — — — — 

0121-97-0183 21-05061 170.00–170.50 Qbt 1v — 5.1 (U) — — — 0.83 (U) — 3.8 (J-) — — — — — 

0121-97-0184 21-05061 180.00–180.50 Qbt 1v — 5.2 (U) — — — 0.83 (U) — 3.6 (J-) — — — — — 

0121-97-0185 21-05061 189.50–190.00 Qbt 1v — 5.2 (U) — — — 0.85 (U) — 2.4 (J-) — — — — — 

0121-97-0168 21-05061 22.00–22.50 Qbt 3 13,800 9.2 (U) — 55.4 1.6 — 3060 8.7 — 9.2 — — — 

0121-97-0169 21-05061 30.00–30.50 Qbt 3 — 8.4 (U) — — — — — — — — — — — 

0121-97-0170 21-05061 40.00–40.50 Qbt 3 — 8.4 (U) — — — — — — — — — — — 

0121-97-0171 21-05061 49.00–49.50 Qbt 3 — 8.8 (U) — 217 — — — — — — — — — 

0121-97-0172 21-05061 59.50–60.00 Qbt 3 — 5.3 (U) — — — — — — — — — — — 

0121-97-0173 21-05061 69.50–70.00 Qbt 3 — 5.2 (U) — — — — — — — — — — — 

0121-97-0174 21-05061 78.50–78.80 Qbt 3 — 5.3 (U) — — — — — — — — — — — 

0121-97-0175 21-05061 89.50–90.00 Qbt 3 — 5.2 (U) — — — — — — — — — — — 

0121-97-0176 21-05061 98.70–99.20 Qbt 2 — 5.2 (U) — — — — — — — — — — — 

0121-97-0193 21-05062 10.00–10.50 Qbt 3 — — — — — — — — — — — — — 

0121-97-0194 21-05062 20.00–20.50 Qbt 3 — 0.51 (U) — — — — — 9.8 — — — — — 

0121-97-0195 21-05062 30.00–30.50 Qbt 3 — — — — — — — — — — — — — 
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Qbt 2,3,4 Background Value 8170 0.5 1.81 26.5 1.7 0.4 3700 2.24 1.78 3.26 na 9900 18.4 
Qbt 1v Background Value 3560 0.5 0.56 25.7 1.44 0.4 1900 2.6 8.89 3.96 na 3700 13.5 
Qbt 1g, Qct, Qbo Background Value 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 na 14,500 11.2 
0121-97-0196 21-05062 40.00–40.50 Qbt 3 7660 0.54 (U) 7.8 — — — — — — 5.7 (J) — — 11.7 (J-)

0121-97-0197 21-05062 49.50–50.00 Qbt 3 — 1.1 (U) — — — — — — — — — — — 

0121-97-0191 21-05062 5.00–5.50 Qbt 3 — 0.54 (U) 4.2 83.7 — — — 52.2 4.6 (J) 9.7 — — 11.7 (J-)

0121-97-0198 21-05062 58.80–59.50 Qbt 3 — 3.3 (U) 4.1 (U) — — — — — — 5.6 (J) — — — 

0121-97-0192 21-05062 6.00–6.50 Qbt 3 — 0.51 (U) — — — — — — — — — — — 

0121-97-0199 21-05062 70.00–70.50 Qbt 3 — 5.2 (U) — — — — — — — — — — 21.5 

0121-97-0200 21-05062 78.40–79.50 Qbt 3 7940 12 (J-) — 111 — 5.4 (J+) 180,000 17.9 5.1 (J-) 21 (J) — — 19.9 (J)

0121-97-0223 21-05063 10.00–11.60 Qbt 3 10,300 7.1 (UJ) — 161 2.8 — 6450 — — 7.5 — — — 

0121-97-0224 21-05063 20.00–20.50 Qbt 3 — 6 (UJ) — — — — — 11.7 — — — — — 

0121-97-0225 21-05063 30.50–31.30 Qbt 3 — 5.8 (UJ) — — — — — — — — — — — 

0121-97-0221 21-05063 4.50–5.00 Qbt 3 — 6.1 (UJ) — 154 — — 2240 7.2 8.3 (J) 8.2 — — — 

0121-97-0226 21-05063 41.00–42.00 Qbt 3 — 5.5 (UJ) — — — — — — — — — — — 

0121-97-0227 21-05063 49.00–50.00 Qbt 3 — 5.8 (UJ) — — — — — — — — — — — 

0121-97-0222 21-05063 7.50–8.30 Qbt 3 — 5.5 (UJ) — — — — — — — — — — — 

0121-96-0622 21-05065 10.00–10.50 Qbt 3 — — — — — — — — — — — — — 

0121-96-0623 21-05065 19.50–20.00 Qbt 3 — — — — — — — — — — — — — 

0121-96-0624 21-05065 29.50–30.00 Qbt 3 — — — — — — — — — — — — — 

0121-96-0625 21-05065 39.50–40.00 Qbt 3 — — — — — — — — — — — — — 

0121-96-0621 21-05065 4.50–5.00 Qbt 3 — — — 53.3 — — — — — — — — — 

0121-96-0626 21-05065 48.20–48.70 Qbt 3 — — — — — — — — — — — — — 

0121-97-0328 21-05073 11.70–12.20 Qbt 3 — 5.2 (U) — — — — — — — — — — 13.1 (J-)

0121-97-0329 21-05073 22.00–23.00 Qbt 3 — 5.3 (U) — — — — — — — — — — — 

0121-97-0330 21-05073 32.00–32.50 Qbt 3 — 5.4 (U) — — — — — — — — — — — 

0121-97-0331 21-05073 42.00–42.50 Qbt 3 — 5.3 (U) — — — — — — — — — — — 

0121-97-0332 21-05073 46.50–47.00 Qbt 3 — 5.3 (U) — — — — — — — — — — — 

0121-97-0333 21-05073 62.00–62.50 Qbt 3 — 6.4 (J) — — — — — — — — — — — 
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Table I-3.1-4 (continued) 
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Qbt 2,3,4 Background Value 8170 0.5 1.81 26.5 1.7 0.4 3700 2.24 1.78 3.26 na 9900 18.4 
Qbt 1v Background Value 3560 0.5 0.56 25.7 1.44 0.4 1900 2.6 8.89 3.96 na 3700 13.5 
Qbt 1g, Qct, Qbo Background Value 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 na 14,500 11.2 
0121-97-0334 21-05073 69.50–70.00 Qbt 3 — 5.3 (U) — — — — — — — — — — — 

0121-97-0327 21-05073 8.50–9.00 Qbt 3 — 8.5 (U) — 98.1 — — 2900 7.7 (J) 4.4 (J) 23.4 (J) — — 17.8 

0121-97-1133 21-05075 15.50–16.00 Qbt 3 — 5.2 (UJ) — — — — — — — — — — 14 

0121-97-1134 21-05075 20.00–21.00 Qbt 3 — 5.2 (U) — — — — — — — 4.9 (U) — — — 

0121-97-1135 21-05075 29.50–30.00 Qbt 3 — 5.3 (UJ) — — — — — — — — — — — 

0121-97-1136 21-05075 38.80–39.30 Qbt 3 — 8.6 (U) — — — — — — — — — — — 

0121-97-1137 21-05075 45.00–46.00 Qbt 3 — 8.9 (U) — — — — — — — 9.6 — — 13 (J-) 

0121-97-1138 21-05075 58.00–58.50 Qbt 3 — 8.7 (U) — — — — — — — — — — — 

0121-97-1131 21-05075 6.70–7.20 Qbt 3 7920 5.8 (UJ) — 119 — — 2620 — 5.2 6.3 — — — 

0121-97-1139 21-05075 69.50–70.00 Qbt 3 — 8.1 (U) — — — — — — — 8.9 — — — 

0121-97-1132 21-05075 8.80–9.30 Qbt 3 — 5.4 (UJ) — — — — — — — 6.2 — — 12.1 (J)

MD21-06-63897 21-25262 22.00–23.50 Qbt 3 — — — — — — — — — — — — 17.2 

MD21-06-63898 21-25262 75.00–77.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-63899 21-25262 110.00–113.00 Qbt 2 — — — — — — — — — — — — — 

MD21-06-63900 21-25262 116.00–118.00 Qbt 2 — — — — — — — 17.1 (J) — — — — — 

MD21-06-63901 21-25262 141.90–143.40 Qbt 2 12,300 (J+) — — 51.6 6.93 — — — — — — — — 

MD21-06-63902 21-25262 170.00–172.00 Qbt 1v — — — — — — — — — — — — — 

MD21-06-63903 21-25262 235.00–238.00 Qbt 1v — — 2.37 — — 0.596 (U) — — — — 18.2 — — 

MD21-06-63904 21-25262 251.00–253.00 Qbt 1g — — 0.714 (J) — — 0.56 (U) — 3.09 — — — 5980 (J+) — 

MD21-06-63905 21-25262 333.00–335.00 Qct 7940 (J+) — 1.81 (U) — 1.47 (J-) 0.603 (U) — 3.12 — — — 4400 — 

MD21-06-63906 21-25262 373.00–375.00 Qct — — 1.74 (U) — — 0.581 (U) — — — — — — — 

MD21-06-63907 21-25262 378.00–380.00 Qbo — — 1.67 (U) — — 0.558 (U) — — — — — — — 

MD21-06-63938 21-25263 125.00–127.00 Qbt 2 — — — — — — — — — — — — — 

MD21-06-63939 21-25263 165.00–167.00 Qbt 2 — — — — — — — — — — — — — 

MD21-06-63940 21-25263 215.00–217.00 Qbt 1v — — 2.16 — — 0.581 (U) — — — — — — — 
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Table I-3.1-4 (continued) 
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Qbt 2,3,4 Background Value 8170 0.5 1.81 26.5 1.7 0.4 3700 2.24 1.78 3.26 na 9900 18.4 
Qbt 1v Background Value 3560 0.5 0.56 25.7 1.44 0.4 1900 2.6 8.89 3.96 na 3700 13.5 
Qbt 1g, Qct, Qbo Background Value 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 na 14,500 11.2 
MD21-06-63941 21-25263 269.00–271.00 Qbt 1g — — 1.65 (U) — — 0.551 (U) — — — — — 3920 — 

MD21-06-63942 21-25263 330.00–332.00 Qbt t — — — — — — — — — — — — — 

MD21-06-63943 21-25263 340.00–342.00 Qct — — 0.705 (J) — — 0.579 (U) — — — — — — — 

MD21-06-63944 21-25263 351.00–354.00 Qbo — — 1.69 (U) — — 0.564 (U) — — — — — — — 

MD21-06-63935 21-25263 40.00–42.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-63936 21-25263 70.00–73.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-63937 21-25263 80.00–82.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-63975 21-25264 114.00–117.00 Qbt 2 — — — — — — — — — — — — — 

MD21-06-63976 21-25264 149.00–150.50 Qbt 2 — — — — — — — — — — — — — 

MD21-06-63977 21-25264 152.50–154.00 Qbt 2 — — — — — — — — — — — — — 

MD21-06-63978 21-25264 196.00–199.00 Qbt 1v — — 1.89 — — 0.54 (U) — — — — — — — 

MD21-06-63979 21-25264 257.00–259.00 Qbt 1g — — 1.63 (U) 26 — 0.544 (U) — — — — — — — 

MD21-06-63973 21-25264 30.00–31.50 Qbt 3 — — — — — — — — — — — — 39.9 

MD21-06-63980 21-25264 301.00–304.00 Qbt 1g — — 1.66 (U) — — 0.552 (U) — — — — — — — 

MD21-06-63981 21-25264 325.80–327.00 Qct 4420 — 0.895 (J) — — 0.576 (U) — — — — — 3750 — 

MD21-06-63982 21-25264 351.00–354.00 Qct 4870 — 0.743 (J) — — 0.557 (U) — 3.02 (J) — — — 7670 — 

MD21-06-63974 21-25264 60.00–63.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65769 21-25355 17.50–20.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65770 21-25355 38.00–40.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65777 21-25356 27.50–28.50 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65778 21-25356 38.00–40.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65785 21-25357 38.00–40.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65794 21-25358 38.00–40.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65803 21-25359 21.00–22.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65804 21-25359 38.00–40.00 Qbt 3 — — — — — — — — — — — — — 
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Qbt 2,3,4 Background Value 8170 0.5 1.81 26.5 1.7 0.4 3700 2.24 1.78 3.26 na 9900 18.4 
Qbt 1v Background Value 3560 0.5 0.56 25.7 1.44 0.4 1900 2.6 8.89 3.96 na 3700 13.5 
Qbt 1g, Qct, Qbo Background Value 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 na 14,500 11.2 
MD21-06-65810 21-25360 38.00–40.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65821 21-25361 11.50–13.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65822 21-25361 36.00–39.00 Qbt 3 — — 3.44 — — — — — — — — — — 

MD21-06-65843 21-25362 22.50–24.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65844 21-25362 37.00–39.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65851 21-25363 18.00–20.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65852 21-25363 37.00–40.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65883 21-25365 27.00–30.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65890 21-25366 25.00–27.90 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65913 21-25368 26.00–29.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65920 21-25369 25.00–27.90 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65927 21-25370 27.00–30.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65934 21-25371 27.00–30.00 Qbt 3 — — 3.03 — — — — — — — — — — 

MD21-06-65944 21-25372 101.50–103.50 Qbt 2 — — 15 (U) — — 5 (U) — — — — — — — 

MD21-06-65945 21-25372 181.00–183.00 Qbt 1v — — 15.7 (U) — — 5.24 (U) — — — 10.5 (U) — — — 

MD21-06-65946 21-25372 229.00–231.00 Qbt 1g 4930 (J+) — 4.75 54.3 2.9 — — — — — — 4420 — 

MD21-06-65947 21-25372 276.00–279.00 Qbt 1g — — 0.785 (J) — — 0.574 (U) — — — — — — — 

MD21-06-65942 21-25372 50.00–52.00 Qbt 3 — — 7.77 (U) — — 2.59 (U) — — — — — — — 

MD21-06-65943 21-25372 75.00–77.00 Qbt 3 — — 7.63 (U) — — 2.54 (U) — — — 5.09 (U) — — — 

MD21-06-65961 21-25373 139.00–141.00 Qbt 2 — — — — — — — — — — — — 13.4 

MD21-06-65962 21-25373 211.00–213.00 Qbt 1v — — 2.02 — — 0.552 (U) — — — — — — 21.6 

MD21-06-65963 21-25373 276.00–279.00 Qbt 1g — — 1.63 (U) — — 0.543 (U) — — — — — — — 

MD21-06-65956 21-25373 32.00–34.00 Qbt 3 — — 4.55 — — — — — — — — — 33 

MD21-06-65957 21-25373 36.00–38.00 Qbt 3 — — 3.27 — — — — — — — — — 42.9 

MD21-06-65958 21-25373 52.50–54.00 Qbt 3 — — — — — — — — — — — — 20.6 
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Table I-3.1-4 (continued) 
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Qbt 2,3,4 Background Value 8170 0.5 1.81 26.5 1.7 0.4 3700 2.24 1.78 3.26 na 9900 18.4 
Qbt 1v Background Value 3560 0.5 0.56 25.7 1.44 0.4 1900 2.6 8.89 3.96 na 3700 13.5 
Qbt 1g, Qct, Qbo Background Value 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 na 14,500 11.2 
MD21-06-65959 21-25373 66.00–69.00 Qbt 3 — — — — — — — — — — — — 13.1 

MD21-06-65960 21-25373 99.00–101.00 Qbt 2 — — — — — — — 22 — — — — — 

MD21-06-65974 21-25374 109.00–111.00 Qbt 2 — — — — — — — — — — — — — 

MD21-06-65975 21-25374 174.00–176.00 Qbt 1v — — — — — 0.52 (U) — — — — — — — 

MD21-06-65976 21-25374 234.00–236.00 Qbt 1g 6560 — 2.83 116 (J-) 2.68 — — — — — — 7180 — 

MD21-06-65973 21-25374 27.00–29.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65977 21-25374 276.00–279.00 Qbt 1g — — 1.72 (U) — — 0.573 (U) — — — — — — — 

MD21-06-65989 21-25375 190.00–192.00 Qbt 1v — — — — — 0.54 (U) — — — — — — — 

MD21-06-65990 21-25375 253.00–255.00 Qbt 1g — — 1.71 (U) 50.4 — 0.569 (U) — — — — — 6050 (J+) — 

MD21-06-65991 21-25375 277.00–280.00 Qbt 1g — — 1.78 (U) — — 0.593 (U) — — — — — — — 

MD21-06-65985 21-25375 29.00–30.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65986 21-25375 32.00–33.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-65987 21-25375 57.00–58.00 Qbt 3 — — — — — — — — — — — — 11.3 

MD21-06-65988 21-25375 80.00–83.00 Qbt 3 — — — — — — — — — — — — 15.8 

MD21-06-66003 21-25376 108.50–110.90 Qbt 2 — — — — — — — — — — — — — 

MD21-06-66004 21-25376 148.00–151.00 Qbt 2 — — — — — — — — — — — — — 

MD21-06-66005 21-25376 198.00–200.00 Qbt 1v — — 2.32 — — 0.545 (U) — — — — — — — 

MD21-06-66006 21-25376 238.00–240.00 Qbt 1g — — 1.03 (J) — — 0.56 (U) — — — — — 4780 — 

MD21-06-66000 21-25376 28.00–29.50 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66007 21-25376 280.00–283.00 Qbt 1g — — 0.84 (J) — — 0.558 (U) — — — — — — — 

MD21-06-66001 21-25376 31.50–33.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66002 21-25376 70.00–72.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66102 21-25380 17.00–19.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66103 21-25380 40.00–42.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66104 21-25380 80.00–82.00 Qbt 3 — — — — — — — — — — — — — 
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Table I-3.1-4 (continued) 
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Qbt 2,3,4 Background Value 8170 0.5 1.81 26.5 1.7 0.4 3700 2.24 1.78 3.26 na 9900 18.4 
Qbt 1v Background Value 3560 0.5 0.56 25.7 1.44 0.4 1900 2.6 8.89 3.96 na 3700 13.5 
Qbt 1g, Qct, Qbo Background Value 7340 0.5 2.79 46 1.21 1.63 2200 7.14 3.14 4.66 na 14,500 11.2 
MD21-06-66105 21-25380 97.00–100.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66110 21-25381 17.50–19.50 Qbt 3 10,000 (J+) — — — — — — — — — — — — 

MD21-06-66111 21-25381 73.00–75.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66112 21-25381 97.00–100.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66119 21-25382 23.60–25.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66120 21-25382 48.50–50.00 Qbt 3 13,500 — 4.63 158 — — 2500 — — — — — — 

MD21-06-66121 21-25382 97.00–100.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66127 21-25383 36.00–38.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66128 21-25383 40.00–42.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66129 21-25383 97.00–100.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66136 21-25384 56.50–58.50 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66137 21-25384 67.00–69.30 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66138 21-25384 92.00–95.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66169 21-25388 12.50–15.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66170 21-25388 45.00–47.80 Qbt 3 — — 3.91 — — — — — — — — — — 

MD21-06-66168 21-25388 5.00–7.50 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66171 21-25388 55.00–58.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66172 21-25388 96.00–100.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66181 21-25389 100.00–103.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66178 21-25389 20.00–22.50 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66179 21-25389 46.00–48.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66180 21-25389 61.00–63.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66187 21-25390 30.00–31.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66188 21-25390 32.50–33.50 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66189 21-25390 74.00–75.00 Qbt 3 — — — — — — — — — — — — — 

MD21-06-66190 21-25390 97.00–100.00 Qbt 3 — — — — — — — — — — — — — 
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Qbt 2,3,4 Background Value  1690 482 0.1 6.58 na na 3500 0.3 1 1.1 2.4 17 63.5 
Qbt 1v Background Value   780 408 0.1 2 na na 6670 0.3 1 1.22 0.72 4.48 40 
Qbt 1g, Qct, Qbo Background Value  739 189 0.1 2 na na 2390 0.3 1 1.24 6.22 4.59 84.6 
MD21-06-63904 21-25262 251.00–253.00 Qbt 1g — 201 — — 4.14 0.001 (J) — 1.68 (U) — — — — — 

MD21-06-63907 21-25262 378.00–380.00 Qbo — — — — 8.34 (J-) 0.01 — 1.67 (U) — — — — — 

MD21-06-63941 21-25263 269.00–271.00 Qbt 1g — — — — 12.4 0.007 — 1.65 (U) — — — — — 

MD21-06-63944 21-25263 351.00–354.00 Qbo — — — — 0.861 (J) — — 1.69 (U) — — — — — 

MD21-06-63979 21-25264 257.00–259.00 Qbt 1g — — — — 5.08 0.004 — 1.63 (U) — — — — — 

MD21-06-63980 21-25264 301.00–304.00 Qbt 1g — — — — 1.02 (J) — — 1.66 (U) — — — — — 

MD21-06-65946 21-25372 229.00–231.00 Qbt 1g — 234 — — 68.5 (J-) 0.068 — 1.84 (U) — — 4.38 — 52.5 

MD21-06-65947 21-25372 276.00–279.00 Qbt 1g — — — — 17.7 (J-) 0.022 — 1.72 (U) — — — — — 

MD21-06-65963 21-25373 276.00–279.00 Qbt 1g — — — — 0.427 (J) — — 2.58 — — — — — 

MD21-06-65976 21-25374 234.00–236.00 Qbt 1g — 277 — — 2.02 0.003 — 1.87 (U) — — 4.19 — 64.5 

MD21-06-65977 21-25374 276.00–279.00 Qbt 1g — — — — 2.01 0.003 — 1.72 (U) — — — — — 

MD21-06-65990 21-25375 253.00–255.00 Qbt 1g — 249 — — — — — 1.71 (U) — — — — — 

MD21-06-65991 21-25375 277.00–280.00 Qbt 1g — — — — 3.21 (J-) — — 1.78 (U) — — — — — 

MD21-06-66006 21-25376 238.00–240.00 Qbt 1g — 265 (J+) — — 5.45 (J-) 0.004 — 1.68 (U) — — — — — 

MD21-06-66007 21-25376 280.00–283.00 Qbt 1g — — — — 0.834 (J-) 0.002 (J) — 1.68 (U) — — — — — 

0121-97-0183 21-05061 170.00–170.50 Qbt 1v — — — — — — — 0.38 (U) 1.8 (U) — — — — 

0121-97-0184 21-05061 180.00–180.50 Qbt 1v — — — 2.1 (U) — — — 0.38 (U) 1.9 (U) — — — — 

0121-97-0185 21-05061 189.50–190.00 Qbt 1v — — — 2.1 (U) — — — 0.38 (U) 1.9 (U) — — — — 

MD21-06-63902 21-25262 170.00–172.00 Qbt 1v — — — — — — — 1.62 (U) — — — — — 

MD21-06-63903 21-25262 235.00–238.00 Qbt 1v — — — — 2.48 0.001 (J) — 1.79 (U) — — — — — 

MD21-06-63940 21-25263 215.00–217.00 Qbt 1v — 454 — — 1.15 0.003 — 1.74 (U) — — — — — 

MD21-06-63978 21-25264 196.00–199.00 Qbt 1v — — — — 9.3 (J-) 0.006 — 1.62 (U) — — — — — 

MD21-06-65945 21-25372 181.00–183.00 Qbt 1v — — — — 5.79 0.01 — 15.7 (U) — — — — — 

MD21-06-65962 21-25373 211.00–213.00 Qbt 1v — 547 — — 12.4 0.014 — 6.59 — — — — — 
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Table I-3.1-4 (continued) 

Sample ID 
Location 

ID Depth (ft) Media Ma
gn

es
iu

m
 

Ma
ng

an
es

e 

Me
rc

ur
y 

Ni
ck

el 

Ni
tra

te
 

Pe
rc

hl
or

at
e 

Po
ta

ss
iu

m
 

Se
len

iu
m

 

Si
lve

r 

Th
all

iu
m

 

Ur
an

iu
m

 

Va
na

di
um

 

Zi
nc

 

Qbt 2,3,4 Background Value  1690 482 0.1 6.58 na na 3500 0.3 1 1.1 2.4 17 63.5 
Qbt 1v Background Value   780 408 0.1 2 na na 6670 0.3 1 1.22 0.72 4.48 40 
Qbt 1g, Qct, Qbo Background Value  739 189 0.1 2 na na 2390 0.3 1 1.24 6.22 4.59 84.6 
MD21-06-65975 21-25374 174.00–176.00 Qbt 1v — — — — 22.9 0.102 — 1.56 (U) — — — — — 

MD21-06-65989 21-25375 190.00–192.00 Qbt 1v — — — — — — — 1.62 (U) — — — — — 

MD21-06-66005 21-25376 198.00–200.00 Qbt 1v — — — — 0.816 (J) 0.002 (J) — 1.64 (U) — — — — — 

0121-97-0015 21-05051 109.00–109.50 Qbt 2 — — — — — — — 0.34 (U) 1.9 (U) — — — — 

0121-97-0016 21-05051 119.50–120.00 Qbt 2 — — — — — — — 0.34 (U) 1.9 (U) — — — — 

0121-97-0017 21-05051 129.50–130.00 Qbt 2 — — — — — — — 0.34 (U) 1.9 (U) — — — — 

0121-97-0018 21-05051 137.50–138.00 Qbt 2 — — — — — — — 0.34 (U) 1.9 (U) — — — — 

0121-97-0019 21-05051 149.50–150.00 Qbt 2 — — — — — — — 0.35 (U) 1.9 (U) — — — — 

0121-97-0037 21-05052 109.00–110.00 Qbt 2 — — — — — — — — 1.4 (U) — — — — 

0121-97-0038 21-05052 119.00–120.00 Qbt 2 — — — — — — — — 1.5 (U) — — — — 

0121-97-0039 21-05052 130.00–131.00 Qbt 2 — — — — — — — — 1.5 (U) — — — — 

0121-97-0040 21-05052 139.00–140.00 Qbt 2 — — — — — — — — 1.5 (U) — — — — 

0121-97-0041 21-05052 149.00–150.00 Qbt 2 — — — — — — — 0.31 (U) 1.4 (U) — — — — 

0121-97-0147 21-05060 109.00–109.20 Qbt 2 — — — — — — — 0.34 (U) — — — — — 

0121-97-0148 21-05060 118.50–119.00 Qbt 2 — — — — — — — 0.34 (U) — — — — — 

0121-97-0149 21-05060 129.00–129.50 Qbt 2 — — — — — — — 0.34 (U) — — — — — 

0121-97-0150 21-05060 139.00–139.50 Qbt 2 — — — — — — — 0.34 (U) — — — — — 

0121-97-0151 21-05060 150.00–150.50 Qbt 2 — — — — — — — 0.34 (U) — — — — — 

0121-97-0152 21-05060 160.00–160.50 Qbt 2 — — — — — — — 0.34 (U) — — — — — 

0121-97-0153 21-05060 169.50–170.00 Qbt 2 — — — — — — — 0.34 (U) — — — — — 

0121-97-0154 21-05060 174.50–175.00 Qbt 2 — — — — — — — 0.34 (U) — — — — — 

0121-97-0176 21-05061 98.70–99.20 Qbt 2 — — — — — — — 0.38 (U) 1.9 (U) — — — — 

0121-97-0177 21-05061 108.50–109.00 Qbt 2 — — — — — — — 0.38 (U) 1.9 (U) — — — — 

0121-97-0178 21-05061 118.00–118.50 Qbt 2 — — — — — — — 0.38 (U) 1.9 (U) — — — — 

0121-97-0179 21-05061 128.50–129.00 Qbt 2 — — — — — — — 0.37 (U) 1.9 (U) — — — — 
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Qbt 2,3,4 Background Value  1690 482 0.1 6.58 na na 3500 0.3 1 1.1 2.4 17 63.5 
Qbt 1v Background Value   780 408 0.1 2 na na 6670 0.3 1 1.22 0.72 4.48 40 
Qbt 1g, Qct, Qbo Background Value  739 189 0.1 2 na na 2390 0.3 1 1.24 6.22 4.59 84.6 
0121-97-0180 21-05061 140.00–140.50 Qbt 2 — — — 32.7 — — — 0.38 (U) 1.9 (U) — — — — 

0121-97-0181 21-05061 152.50–153.00 Qbt 2 — — — — — — — 0.37 (U) 1.8 (U) — — — — 

0121-97-0182 21-05061 160.00–160.50 Qbt 2 — — — — — — — 0.38 (U) 1.9 (U) — — — — 

MD21-06-63899 21-25262 110.00–113.00 Qbt 2 — — — — — — — 1.55 (U) — — — — — 

MD21-06-63900 21-25262 116.00–118.00 Qbt 2 — — — — 0.531 (J) — — 1.58 (U) — — — — — 

MD21-06-63901 21-25262 141.90–143.40 Qbt 2 2100 — — — 0.655 (J) — — 1.59 (U) — — — — 64.7 

MD21-06-63938 21-25263 125.00–127.00 Qbt 2 — — — — 0.78 (J) 0.0015 (J) — 1.55 (U) — — — — — 

MD21-06-63939 21-25263 165.00–167.00 Qbt 2 — — — — 0.87 (J) 0.00121 (J) — 1.52 (U) — — — — — 

MD21-06-63975 21-25264 114.00–117.00 Qbt 2 — — — — 2.22 0.00236 — 1.54 (U) — — — — — 

MD21-06-63976 21-25264 149.00–150.50 Qbt 2 — — — — 7.56 0.00634 — 1.53 (U) — — — — — 

MD21-06-63977 21-25264 152.50–154.00 Qbt 2 — — — — 8.38 0.00672 — 1.58 (U) — — — — — 

MD21-06-65944 21-25372 101.50–103.50 Qbt 2 — — — — 5.46 0.0137 — 15 (U) — — — — — 

MD21-06-65960 21-25373 99.00–101.00 Qbt 2 — — — — 0.668 (J) — — 1.55 (U) — — — — — 

MD21-06-65961 21-25373 139.00–141.00 Qbt 2 — — — — 1.01 — — 6.92 — — — — — 

MD21-06-65974 21-25374 109.00–111.00 Qbt 2 — — — — 3.42 0.00277 — 1.56 (U) — — — — — 

MD21-06-66003 21-25376 108.50–110.90 Qbt 2 — — — — — — — 1.52 (U) — — — — — 

MD21-06-66004 21-25376 148.00–151.00 Qbt 2 — — — — 0.723 (J) — — 1.54 (U) — — — — — 

AAB7320 21-02537 7.50–10.00 Qbt 3 — — — — — — — 1.1 (U) 3.8 (U) — — — — 

AAB7332 21-02540 7.50–10.00 Qbt 3 — — — — — — — 0.73 (U) 2.4 (U) — — — — 

AAB9109 21-02541 10.00–12.50 Qbt 3 — — — 15.9 — — — 0.73 (U) 2.4 (U) — — — — 

0121-97-0005 21-05051 13.80–14.50 Qbt 3 3340 (J) — 2.6 24.5 (J) — — 4730 (J) 0.42 (U) 11 (U) — — 26.7 (J) — 

0121-97-0006 21-05051 20.00–21.00 Qbt 3 3480 — 2.9 15.3 — — 5200 4.5 (U) 4.1 — — 34.3 75.5 

0121-97-0007 21-05051 27.50–28.00 Qbt 3 — — 0.71 — — — — 0.37 (U) 2 (U) — — — — 

0121-97-0008 21-05051 40.00–40.50 Qbt 3 — — — 57.7 — — — 0.35 (U) 1.9 (U) — — — — 

0121-97-0009 21-05051 50.00–50.50 Qbt 3 — — — — — — — 0.35 (U) 1.9 (U) — — — — 
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Qbt 2,3,4 Background Value  1690 482 0.1 6.58 na na 3500 0.3 1 1.1 2.4 17 63.5 
Qbt 1v Background Value   780 408 0.1 2 na na 6670 0.3 1 1.22 0.72 4.48 40 
Qbt 1g, Qct, Qbo Background Value  739 189 0.1 2 na na 2390 0.3 1 1.24 6.22 4.59 84.6 
0121-97-0010 21-05051 61.00–61.50 Qbt 3 — — — — — — — 0.35 (U) 1.9 (U) — — — — 

0121-97-0011 21-05051 71.00–71.50 Qbt 3 — — — — — — — 0.35 (U) 1.9 (U) — — — — 

0121-97-0012 21-05051 80.00–80.50 Qbt 3 — — — — — — — 0.35 1.9 (U) — — — — 

0121-97-0013 21-05051 89.50–90.00 Qbt 3 — — — — — — — 0.34 (U) 1.9 (U) — — — — 

0121-97-0014 21-05051 99.50–100.00 Qbt 3 — — — — — — — 0.34 (U) 1.9 (U) — — — — 

0121-97-0030 21-05052 39.50–40.00 Qbt 3 — — — — — — — 0.39 (UJ) — — — — — 

0121-97-0031 21-05052 49.50–50.00 Qbt 3 — — — — — — — 0.38 (UJ) — — — — — 

0121-97-0032 21-05052 59.50–60.00 Qbt 3 — — — — — — — 0.32 (U) 1.5 (U) — — — — 

0121-97-0033 21-05052 70.00–71.00 Qbt 3 — — — — — — — 0.32 (U) 1.5 (U) — — — — 

0121-97-0034 21-05052 79.50–80.00 Qbt 3 — — — — — — — — 1.5 (U) — — — — 

0121-97-0035 21-05052 87.00–88.00 Qbt 3 — — — — — — — 0.37 (J) 1.6 (U) — — — — 

0121-97-0036 21-05052 96.00–96.50 Qbt 3 — — — — — — — — 1.5 (U) — — — — 

0121-97-0054 21-05053 12.50–13.00 Qbt 3 — — 0.36 (J-) — — — — 0.64 (U) — 1.2 (J) — — — 

0121-97-0055 21-05053 17.00–17.30 Qbt 3 2740 (J) 1290 (J) — 23.2 — — 4590 (J) 1 (J) — 1.3 (J) — 25.8 (J) 173 (J-) 

0121-97-0056 21-05053 20.50–21.50 Qbt 3 — — — — — — — 0.68 (U) — — — — — 

0121-97-0057 21-05053 28.00–29.00 Qbt 3 — — 0.18 (J-) — — — — 0.75 (U) — — — — — 

0121-97-0058 21-05053 39.50–40.00 Qbt 3 — — — — — — — 0.32 (U) 1.8 (U) — — — — 

0121-97-0059 21-05053 48.00–48.50 Qbt 3 5750 547 0.31 31.2 — — 5050 — 19.8 (J-) — — 27.2 226 

0121-97-0060 21-05053 59.50–60.00 Qbt 3 — — — — — — — 0.35 (U) 1.9 (U) — — — — 

0121-97-0061 21-05053 60.00–60.70 Qbt 3 — — — — — — — 0.35 (U) 1.9 (U) — — — — 

0121-97-0062 21-05053 74.50–75.00 Qbt 3 2,430 — — — — — — 3.6 (U) 1.9 (U) — — — — 

0121-97-0063 21-05053 80.00–80.50 Qbt 3 — — — — — — — 3.5 (U) 1.9 (U) — — — — 

0121-97-0445 21-05053 89.50–90.00 Qbt 3 — — — — — — — 0.34 (U) 1.9 (U) — — — — 

0121-97-0070 21-05054 14.20–15.00 Qbt 3 4000 (J) — 1.1 (J-) 24.2 — — 5740 (J) 0.86 (U) — 1.3 (J) — 23.9 (J) 133 (J-) 

0121-97-0071 21-05054 21.80–22.10 Qbt 3 — — 1.4 — — — — 0.69 (U) 5 (U) — — — 73.1 
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Table I-3.1-4 (continued) 
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Qbt 2,3,4 Background Value  1690 482 0.1 6.58 na na 3500 0.3 1 1.1 2.4 17 63.5 
Qbt 1v Background Value   780 408 0.1 2 na na 6670 0.3 1 1.22 0.72 4.48 40 
Qbt 1g, Qct, Qbo Background Value  739 189 0.1 2 na na 2390 0.3 1 1.24 6.22 4.59 84.6 
0121-97-0072 21-05054 32.00–32.50 Qbt 3 — — — — — — — 0.69 (U) — — — — — 

0121-97-0073 21-05054 35.50–36.00 Qbt 3 — — — 7 (J) — — — 0.63 (U) — — — — — 

0121-97-0074 21-05054 50.00–50.50 Qbt 3 — — — — — — — 0.57 (U) — — — — — 

0121-97-0075 21-05054 59.50–60.00 Qbt 3 — — — — — — — 0.64 (U) — — — — — 

0121-97-0097 21-05056 11.80–12.20 Qbt 3 2230 — — 8.5 (J) — — 6260 0.8 (J-) — — — — — 

0121-97-0098 21-05056 20.00–20.50 Qbt 3 — — — — — — — 0.36 (UJ) — — — — — 

0121-97-0099 21-05056 29.00–29.50 Qbt 3 — — — — — — — 0.38 (UJ) — — — — — 

0121-97-0100 21-05056 39.00–39.50 Qbt 3 — — — 9.9 — — 3640 4.2 (UJ) — — — — — 

0121-97-0101 21-05056 49.50–50.00 Qbt 3 — — — — — — — 0.39 (UJ) 1.9 (U) — — — — 

0121-96-0485 21-05057 29.50–30.00 Qbt 3 — — 0.11 (U) — — — — — 2.2 (U) — — — — 

0121-96-0486 21-05057 39.50–40.00 Qbt 3 — — 0.11 (UJ) — — — — — 2.2 (U) — — — — 

0121-96-0487 21-05057 49.50–50.00 Qbt 3 — — 0.11 (UJ) — — — — — 2.2 (U) — — — — 

0121-96-0495 21-05058 29.50–30.00 Qbt 3 — — — — — — — 0.66 (U) — — — — — 

0121-96-0496 21-05058 39.50–40.00 Qbt 3 — — — — — — — 0.64 (U) — — — — — 

0121-96-0497 21-05058 49.50–50.00 Qbt 3 — — — — — — — 0.65 (U) — — — — — 

0121-97-0115 21-05059 36.40–36.80 Qbt 3 — — — — — — — 0.35 (U) 2.4 — — — — 

0121-97-0116 21-05059 40.00–40.50 Qbt 3 — — — — — — — 0.34 (U) 1.9 (U) — — — — 

0121-97-0117 21-05059 49.50–50.00 Qbt 3 — — — — — — — 0.35 (U) 2 (U) — — — — 

0121-97-0137 21-05060 10.00–10.50 Qbt 3 — — — — — — — 0.45 (J-) — — — — — 

0121-97-0138 21-05060 20.00–20.50 Qbt 3 — — — — — — — 0.34 (UJ) — — — — — 

0121-97-0139 21-05060 30.00–30.50 Qbt 3 — — — — — — — 0.43 (J-) 1.5 (J) — — — — 

0121-97-0140 21-05060 42.00–42.50 Qbt 3 — — — — — — — 0.35 (UJ) — — — — — 

0121-97-0141 21-05060 50.00–50.50 Qbt 3 — — — 10.8 — — — 0.33 (UJ) — — — — — 

0121-97-0142 21-05060 60.00–60.50 Qbt 3 — — — — — — — 0.34 (UJ) 1.3 (J) — — — — 

0121-97-0143 21-05060 69.50–70.00 Qbt 3 — — — — — — — 0.34 (UJ) — — — — — 
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Qbt 2,3,4 Background Value  1690 482 0.1 6.58 na na 3500 0.3 1 1.1 2.4 17 63.5 
Qbt 1v Background Value   780 408 0.1 2 na na 6670 0.3 1 1.22 0.72 4.48 40 
Qbt 1g, Qct, Qbo Background Value  739 189 0.1 2 na na 2390 0.3 1 1.24 6.22 4.59 84.6 
0121-97-0144 21-05060 79.50–80.00 Qbt 3 — — — — — — — 0.33 (UJ) — — — — — 

0121-97-0145 21-05060 89.00–89.50 Qbt 3 — — — — — — — 0.54 (J-) — — — — — 

0121-97-0146 21-05060 99.50–100.00 Qbt 3 — — — — — — — 0.6 (J-) 1.2 (J) — — — — 

0121-97-0167 21-05061 10.00–10.50 Qbt 3 4190 — 0.26 15.2 — — 3850 3.6 (UJ) 1.8 (J) — — 33.7 — 

0121-97-0168 21-05061 22.00–22.50 Qbt 3 3180 — — 8.7 (J) — — — 0.37 (UJ) — — — — — 

0121-97-0169 21-05061 30.00–30.50 Qbt 3 — — — — — — — 0.91 1.2 — — — — 

0121-97-0170 21-05061 40.00–40.50 Qbt 3 — — — — — — — 0.34 (U) — — — — — 

0121-97-0171 21-05061 49.00–49.50 Qbt 3 — — — — — — — 0.89 (U) — — — — — 

0121-97-0172 21-05061 59.50–60.00 Qbt 3 — — — — — — — 0.39 (U) 1.9 (U) — — — — 

0121-97-0173 21-05061 69.50–70.00 Qbt 3 — — — — — — — 0.37 (U) 1.9 (U) — — — — 

0121-97-0174 21-05061 78.50–78.80 Qbt 3 — — — — — — — 0.38 (U) 1.9 (U) — — — — 

0121-97-0175 21-05061 89.50–90.00 Qbt 3 — — — — — — — 0.38 (U) 1.9 (U) — — — — 

0121-97-0191 21-05062 5.00–5.50 Qbt 3 — — — 8.5 (J) — — — 0.8 (J) — — — — — 

0121-97-0192 21-05062 6.00–6.50 Qbt 3 — — — — — — — 0.84 (J) — — — — — 

0121-97-0193 21-05062 10.00–10.50 Qbt 3 — — — — — — — 0.75 (J) — — — — — 

0121-97-0194 21-05062 20.00–20.50 Qbt 3 — — — — — — — 0.71 (U) — — — — — 

0121-97-0195 21-05062 30.00–30.50 Qbt 3 — — — — — — — 0.68 (U) — — — — — 

0121-97-0196 21-05062 40.00–40.50 Qbt 3 — — — — — — — 0.75 (U) — — — — — 

0121-97-0197 21-05062 49.50–50.00 Qbt 3 — — — — — — — 1.5 (U) — 1.7 (U) — — — 

0121-97-0198 21-05062 58.80–59.50 Qbt 3 — — — — — — — 4.5 (U) 1.3 (U) 5 (U) — — — 

0121-97-0199 21-05062 70.00–70.50 Qbt 3 — — — — — — — 0.34 (U) 1.9 (U) — — — — 

0121-97-0200 21-05062 78.40–79.50 Qbt 3 3640 — 0.28 75.8 (J+) — — — 14.2 (U) 1.1 (U) — — 29.6 (J-) — 

0121-97-0221 21-05063 4.50–5.00 Qbt 3 1890 488 — 7.1 (J) — — — 0.33 (UJ) 1.5 (U) — — 22.3 — 

0121-97-0222 21-05063 7.50–8.30 Qbt 3 — — — — — — — 0.31 (UJ) 1.4 (U) — — — — 

0121-97-0223 21-05063 10.00–11.60 Qbt 3 4200 — — 16.1 — — — 0.37 (UJ) 1.8 (U) — — 18 — 
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Table I-3.1-4 (continued) 

Sample ID 
Location 

ID Depth (ft) Media Ma
gn

es
iu

m
 

Ma
ng

an
es

e 

Me
rc

ur
y 

Ni
ck

el 

Ni
tra

te
 

Pe
rc

hl
or

at
e 

Po
ta

ss
iu

m
 

Se
len

iu
m

 

Si
lve

r 

Th
all

iu
m

 

Ur
an

iu
m

 

Va
na

di
um

 

Zi
nc

 

Qbt 2,3,4 Background Value  1690 482 0.1 6.58 na na 3500 0.3 1 1.1 2.4 17 63.5 
Qbt 1v Background Value   780 408 0.1 2 na na 6670 0.3 1 1.22 0.72 4.48 40 
Qbt 1g, Qct, Qbo Background Value  739 189 0.1 2 na na 2390 0.3 1 1.24 6.22 4.59 84.6 
0121-97-0224 21-05063 20.00–20.50 Qbt 3 — — — 6.7 (J) — — — 0.31 (UJ) 1.5 (U) — — — — 

0121-97-0225 21-05063 30.50–31.30 Qbt 3 — — — — — — — — 1.5 (U) — — — — 

0121-97-0226 21-05063 41.00–42.00 Qbt 3 — — — — — — — — 1.4 (U) — — — — 

0121-97-0227 21-05063 49.00–50.00 Qbt 3 — — — — — — — 0.31 (UJ) 1.5 (U) — — — — 

0121-96-0621 21-05065 4.50–5.00 Qbt 3 — — — — — — — 0.61 (U) — — — — — 

0121-96-0622 21-05065 10.00–10.50 Qbt 3 — — — — — — — 0.62 (U) — — — — — 

0121-96-0623 21-05065 19.50–20.00 Qbt 3 — — — — — — — 0.64 (U) — — — — — 

0121-96-0624 21-05065 29.50–30.00 Qbt 3 — — — — — — — 0.65 (U) — — — — — 

0121-96-0625 21-05065 39.50–40.00 Qbt 3 — — — — — — — 0.65 (U) — — — — — 

0121-96-0626 21-05065 48.20–48.70 Qbt 3 — — — — — — — 0.56 (U) — — — — — 

0121-97-0327 21-05073 8.50–9.00 Qbt 3 1730 — 0.23 26.4 — — — 0.36 (U) 5 — — — — 

0121-97-0328 21-05073 11.70–12.20 Qbt 3 — — — — — — — 0.33 (UJ) 1.9 (U) — — — — 

0121-97-0329 21-05073 22.00–23.00 Qbt 3 — — — — — — — 3.4 (UJ) 1.9 (U) — — — — 

0121-97-0330 21-05073 32.00–32.50 Qbt 3 — — — — — — — 3.4 (UJ) 1.9 (U) — — — — 

0121-97-0331 21-05073 42.00–42.50 Qbt 3 — — — — — — — 3.4 (UJ) 1.9 (U) — — — — 

0121-97-0332 21-05073 46.50–47.00 Qbt 3 — — — — — — — 0.33 (UJ) 1.9 (U) — — — — 

0121-97-0333 21-05073 62.00–62.50 Qbt 3 — — — — — — — 3.4 (UJ) 1.9 (U) — — — — 

0121-97-0334 21-05073 69.50–70.00 Qbt 3 — — — — — — — 0.34 (UJ) 1.9 (U) — — — — 

0121-97-1131 21-05075 6.70–7.20 Qbt 3 1700 — — — — — — 0.42 (UJ) 2.1 (U) — — — — 

0121-97-1132 21-05075 8.80–9.30 Qbt 3 — — 0.45 — — — — 0.39 (UJ) 1.9 (U) — — — — 

0121-97-1133 21-05075 15.50–16.00 Qbt 3 — — 0.12 — — — — 0.38 (UJ) 1.9 (U) — — — — 

0121-97-1134 21-05075 20.00–21.00 Qbt 3 — — 0.5 — — — — 0.38 (UJ) 1.9 (U) — — — — 

0121-97-1135 21-05075 29.50–30.00 Qbt 3 — — — — — — — 0.38 (UJ) 1.9 (U) — — — — 

0121-97-1136 21-05075 38.80–39.30 Qbt 3 — — — — — — — 0.39 (U) — — — — — 

0121-97-1137 21-05075 45.00–46.00 Qbt 3 — — 0.11 (J) — — — — 0.4 (U) — — — — — 
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Table I-3.1-4 (continued) 
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Qbt 2,3,4 Background Value  1690 482 0.1 6.58 na na 3500 0.3 1 1.1 2.4 17 63.5 
Qbt 1v Background Value   780 408 0.1 2 na na 6670 0.3 1 1.22 0.72 4.48 40 
Qbt 1g, Qct, Qbo Background Value  739 189 0.1 2 na na 2390 0.3 1 1.24 6.22 4.59 84.6 
0121-97-1138 21-05075 58.00–58.50 Qbt 3 — — — — — — — 0.39 (U) — — — — — 

0121-97-1139 21-05075 69.50–70.00 Qbt 3 — — — — — — — 0.39 (U) — — — — — 

MD21-06-63897 21-25262 22.00–23.50 Qbt 3 — — — — — — — 1.56 (U) — — — — — 

MD21-06-63898 21-25262 75.00–77.00 Qbt 3 — — — — — 0.000909 (J) — 1.51 (U) — — — — — 

MD21-06-63935 21-25263 40.00–42.00 Qbt 3 — — — — 4.63 0.00266 — 1.48 (U) — — — — — 

MD21-06-63936 21-25263 70.00–73.00 Qbt 3 — — — — 2.84 0.00126 (J) — 1.54 (U) — — — — — 

MD21-06-63937 21-25263 80.00–82.00 Qbt 3 — — — — 1.59 0.00112 (J) — 1.53 (U) — — — — — 

MD21-06-63973 21-25264 30.00–31.50 Qbt 3 — — — — 1.17 0.00203 (J) — 1.63 (U) — — — — — 

MD21-06-63974 21-25264 60.00–63.00 Qbt 3 — — — — 1.64 0.00104 (J) — 1.56 (U) — — — — — 

MD21-06-65769 21-25355 17.50–20.00 Qbt 3 — — — — 0.519 (J) — — 1.61 (U) — — — — — 

MD21-06-65770 21-25355 38.00–40.00 Qbt 3 — — — — 0.741 (J) — — 1.63 (U) — — — — — 

MD21-06-65777 21-25356 27.50–28.50 Qbt 3 — — — — 2.45 — — 1.6 (U) — — — — — 

MD21-06-65778 21-25356 38.00–40.00 Qbt 3 — — — — 2.41 0.000686 (J) — 1.63 (U) — — — — — 

MD21-06-65785 21-25357 38.00–40.00 Qbt 3 — — — — 0.862 (J) — — 1.52 (U) — — — — — 

MD21-06-65794 21-25358 38.00–40.00 Qbt 3 — — — — 1.59 — — 1.56 (U) — — — — — 

MD21-06-65803 21-25359 21.00–22.00 Qbt 3 — — — — 0.483 (J-) — — 1.76 (U) — — — — — 

MD21-06-65804 21-25359 38.00–40.00 Qbt 3 — — — — 0.448 (J-) — — 1.73 (U) — — — — — 

MD21-06-65810 21-25360 38.00–40.00 Qbt 3 — — — — 0.515 (J) — — 1.59 (U) — — — — — 

MD21-06-65821 21-25361 11.50–13.00 Qbt 3 — — — — 1.07 (J) — — 1.62 (U) — — — — — 

MD21-06-65822 21-25361 36.00–39.00 Qbt 3 — — — — — — — 1.54 (U) — — — — — 

MD21-06-65843 21-25362 22.50–24.00 Qbt 3 — — — — 0.995 (J) — — 1.55 (U) — — — — — 

MD21-06-65844 21-25362 37.00–39.00 Qbt 3 — — — — 0.992 (J) — — 1.55 (U) — — — — — 

MD21-06-65851 21-25363 18.00–20.00 Qbt 3 — — — — 1.12 — — 1.57 (U) — — — — — 

MD21-06-65852 21-25363 37.00–40.00 Qbt 3 — — — — 1.26 — — 1.62 (U) — — — — — 

MD21-06-65883 21-25365 27.00–30.00 Qbt 3 — — — — 0.519 (J) — — 1.62 (U) — — — — — 
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Qbt 2,3,4 Background Value  1690 482 0.1 6.58 na na 3500 0.3 1 1.1 2.4 17 63.5 
Qbt 1v Background Value   780 408 0.1 2 na na 6670 0.3 1 1.22 0.72 4.48 40 
Qbt 1g, Qct, Qbo Background Value  739 189 0.1 2 na na 2390 0.3 1 1.24 6.22 4.59 84.6 
MD21-06-65890 21-25366 25.00–27.90 Qbt 3 — — — — 0.628 (J) — — 1.59 (U) — — — — — 

MD21-06-65913 21-25368 26.00–29.00 Qbt 3 — — — — 2.55 — — 1.52 (U) — — — — — 

MD21-06-65920 21-25369 25.00–27.90 Qbt 3 — — — — 1.84 — — 1.47 (U) — — — — — 

MD21-06-65927 21-25370 27.00–30.00 Qbt 3 — — — — 10.9 — — 1.5 (U) — — — — — 

MD21-06-65934 21-25371 27.00–30.00 Qbt 3 — — — — 8.71 — — 1.56 (U) — — — — — 

MD21-06-65942 21-25372 50.00–52.00 Qbt 3 — — — — 3.06 0.00421 — 7.77 (U) — — — — — 

MD21-06-65943 21-25372 75.00–77.00 Qbt 3 — — — — 10.1 0.0149 — 7.63 (U) — — — — — 

MD21-06-65956 21-25373 32.00–34.00 Qbt 3 — — — — 0.637 (J) — — 1.52 (U) — — — — — 

MD21-06-65957 21-25373 36.00–38.00 Qbt 3 — — — — 0.623 (J) — — 1.54 (U) — — — — — 

MD21-06-65958 21-25373 52.50–54.00 Qbt 3 — — — — 0.586 (J) — — 1.5 (U) — — — — — 

MD21-06-65959 21-25373 66.00–69.00 Qbt 3 — — — — 0.759 (J) — — 1.52 (U) — — — — — 

MD21-06-65973 21-25374 27.00–29.00 Qbt 3 — — — — 9.62 0.00266 — 1.53 (U) — — — — — 

MD21-06-65985 21-25375 29.00–30.00 Qbt 3 — — — — — — — 1.62 (U) — — — — — 

MD21-06-65986 21-25375 32.00–33.00 Qbt 3 — — — — 1.05 (J) — — 1.66 (U) — — — — — 

MD21-06-65987 21-25375 57.00–58.00 Qbt 3 — — — — — — — 1.61 (U) — — — — — 

MD21-06-65988 21-25375 80.00–83.00 Qbt 3 — — — — — — — 1.55 (U) — — — — — 

MD21-06-66000 21-25376 28.00–29.50 Qbt 3 — — — — 7.29 0.000582 (J) — 1.54 (U) — — — — — 

MD21-06-66001 21-25376 31.50–33.00 Qbt 3 — — — — 6.18 — — 1.54 (U) — — — — — 

MD21-06-66002 21-25376 70.00–72.00 Qbt 3 — — — — 1.32 0.00211 (J) — 1.59 (U) — — — — — 

MD21-06-66102 21-25380 17.00–19.00 Qbt 3 — — — — 1.19 — — 1.59 (U) — — — — — 

MD21-06-66103 21-25380 40.00–42.00 Qbt 3 — — — — 1.27 — — 1.59 (U) — — — — — 

MD21-06-66104 21-25380 80.00–82.00 Qbt 3 — — — — 1.07 0.000603 (J) — 1.5 (U) — — — — — 

MD21-06-66105 21-25380 97.00–100.00 Qbt 3 — — — — 1.02 0.000793 (J) — 1.51 (U) — — — — — 

MD21-06-66110 21-25381 17.50–19.50 Qbt 3 — — — — 1.48 — — 1.61 (U) — — — — — 

MD21-06-66111 21-25381 73.00–75.00 Qbt 3 — — — — 1.86 — — 1.56 (U) — — — — — 
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Table I-3.1-4 (continued) 
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Qbt 2,3,4 Background Value  1690 482 0.1 6.58 na na 3500 0.3 1 1.1 2.4 17 63.5 
Qbt 1v Background Value   780 408 0.1 2 na na 6670 0.3 1 1.22 0.72 4.48 40 
Qbt 1g, Qct, Qbo Background Value  739 189 0.1 2 na na 2390 0.3 1 1.24 6.22 4.59 84.6 
MD21-06-66112 21-25381 97.00–100.00 Qbt 3 — — — — 1.53 — — 1.53 (U) — — — — — 

MD21-06-66119 21-25382 23.60–25.00 Qbt 3 — — — — 3.91 — — 1.53 (U) — — — — — 

MD21-06-66120 21-25382 48.50–50.00 Qbt 3 — — — — 8.43 — — 1.62 (U) — — — — — 

MD21-06-66121 21-25382 97.00–100.00 Qbt 3 — — — — 0.59 (J) 0.000665 (J) — 1.49 (U) — — — — — 

MD21-06-66127 21-25383 36.00–38.00 Qbt 3 — — — — 2.55 — — 5.03 — — — — — 

MD21-06-66128 21-25383 40.00–42.00 Qbt 3 — — — — 1.84 — — 3.36 — — — — — 

MD21-06-66129 21-25383 97.00–100.00 Qbt 3 — — — — 0.863 (J) — — 2.24 — — — — — 

MD21-06-66136 21-25384 56.50–58.50 Qbt 3 — — — — 1.07 (J-) — — 1.55 (U) — — — — — 

MD21-06-66137 21-25384 67.00–69.30 Qbt 3 — — — — 1.31 (J-) — — 1.57 (U) — — — — — 

MD21-06-66138 21-25384 92.00–95.00 Qbt 3 — — — — 1.47 (J-) 0.0016 (J) — 1.51 (U) — — — — — 

MD21-06-66168 21-25388 5.00–7.50 Qbt 3 — — — — 1.34 (J-) — — 1.62 (U) — — — — — 

MD21-06-66169 21-25388 12.50–15.00 Qbt 3 — — — — 1.36 (J-) 0.00151 (J) — 1.58 (U) — — — — — 

MD21-06-66170 21-25388 45.00–47.80 Qbt 3 — — — — 2.01 (J-) 0.00194 (J) — 1.57 (U) — — — — — 

MD21-06-66171 21-25388 55.00–58.00 Qbt 3 — — — — 1.96 (J-) 0.0016 (J) — 1.56 (U) — — — — — 

MD21-06-66172 21-25388 96.00–100.00 Qbt 3 — — — — 1.35 (J-) — — 1.58 (U) — — — — — 

MD21-06-66178 21-25389 20.00–22.50 Qbt 3 — — — — 1.15 — — 1.6 (U) — — — — — 

MD21-06-66179 21-25389 46.00–48.00 Qbt 3 — — — — 1.05 (J) — — 1.6 (U) — — — — — 

MD21-06-66180 21-25389 61.00–63.00 Qbt 3 — — — — 1.34 0.000602 (J) — 1.56 (U) — — — — — 

MD21-06-66181 21-25389 100.00–103.00 Qbt 3 — — — — 1.23 0.000539 (J) — 1.56 (U) — — — — — 

MD21-06-66187 21-25390 30.00–31.00 Qbt 3 — — — — 1.3 — — 1.7 (U) — — — — — 

MD21-06-66188 21-25390 32.50–33.50 Qbt 3 — — — — 1.13 — — 1.61 (U) — — — — — 

MD21-06-66189 21-25390 74.00–75.00 Qbt 3 — — — — 1.28 — — 1.63 (U) — — — — — 

MD21-06-66190 21-25390 97.00–100.00 Qbt 3 — — — — 1.36 — — 1.58 (U) — — — — — 

MD21-06-63942 21-25263 330.00–332.00 Qbt t — — — — 1.13 (J) — — — — — — — — 

MD21-06-63905 21-25262 333.00–335.00 Qct 944 — — — 3.26 0.0211 — 1.81 (U) — — — 4.99 — 
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Table I-3.1-4 (continued) 
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Qbt 2,3,4 Background Value  1690 482 0.1 6.58 na na 3500 0.3 1 1.1 2.4 17 63.5 
Qbt 1v Background Value   780 408 0.1 2 na na 6670 0.3 1 1.22 0.72 4.48 40 
Qbt 1g, Qct, Qbo Background Value  739 189 0.1 2 na na 2390 0.3 1 1.24 6.22 4.59 84.6 
MD21-06-63906 21-25262 373.00–375.00 Qct — — — — 22.1 (J-) 0.0111 — 1.74 (U) — — — — — 

MD21-06-63943 21-25263 340.00–342.00 Qct — — — — 1.96 0.000755 (J) — 1.74 (U) — — — — — 

MD21-06-63981 21-25264 325.80–327.00 Qct — 239 — — — — — 1.73 (U) — — — — — 

MD21-06-63982 21-25264 351.00–354.00 Qct 828 247 — 2.42 1.14 0.000656 (J) — 2.16 — — — 5.99 — 

See Appendix A for qualifier definitions. 
Units are mg/kg. 
Background values are from LANL 1998, 59730. 
a na = Not available. 
b — = Not above background value. 
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Table I-2.0-1 
Consolidated Unit 21-016(a)-99 and DP Canyon Slope COPC List 

Class Soil/Fill Quaternary Alluvium Tuff Pore Gas 
Antimony Arsenic Aluminum n/a* Inorganic 

Chemicals Arsenic Cadmium Arsenic  
 Barium Chromium Antimony  
 Beryllium Cobalt Barium  
 Cadmium Mercury Beryllium  
 Chromium Nickel Cadmium  
 Copper Selenium Chromium  
 Lead Silver Cobalt  
 Lithium Zinc Copper  
 Mercury  Fluoride  
 Nickel  Iron  
 Nitrate  Lead  
 Perchlorate  Manganese  
 Silver  Mercury  
 Selenium  Nickel  
 Strontium  Nitrate  
 Thallium  Perchlorate  
 Zinc  Selenium  
   Silver  
   Thallium  
   Vanadium  
   Zinc  
Radionuclides Americium-241 Americium-241 Americium-241 Tritium 
 Cesium-137 Cesium-137 Cesium-137  
 Cobalt-60 Plutonium-238 Europium-152  
 Plutonium-238 Plutonium-239 Plutonium-238  
 Plutonium-239 Uranium-234 Plutonium-239  
 Strontium-90 Uranium-238 Strontium-90  
 Uranium-234  Tritium  
 Uranium-235  Uranium-234  
 Uranium-238  Uranium-235  
   Uranium-238  
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Table I-2.0-1 (continued) 
Class Soil/Fill Quaternary Alluvium Tuff Pore Gas 

Acenaphthene Bis(2-ethylhexyl)phthalate Acenaphthene Acetone Organic 
Chemicals Acetone Toluene Acenaphthylene Benzene 
 Anthracene Trichlorofluoromethane Acetone Bromodichloromethane 
 Benzo(a)anthracene  Anthracene Butanol[1-] 
 Benzo(a)pyrene  Benzene Butanone[2-] 
 Benzo(b)fluoranthene  Benzo(a)anthracene Carbon disulfide 
 Benzo(g,h,i)perylene  Benzo(a)pyrene Carbon tetrachloride 
 Benzo(k)fluoranthene  Benzo(b)fluoranthene Chloroethane 
 Benzoic acid  Benzo(g,h,i)perylene Chloroform 
 Bis(2-ethylhexyl)phthalate  Benzo(k)fluoranthene Chloromethane 
 Butanone[2-]  Benzoic acid Cyclohexane 
 Chrysene  Bis(2-ethylhexyl)phthalate Dichlorobenzene[1,4-] 
 Di-n-butylphthalate  Bromophenyl-phenylether[4-] Dichlorodifluoromethane 
 Fluoranthene  Butanone[2-] Dichloroethane[1,1-] 
 Fluorene  Butylbenzylphthalate Dichloroethane[1,2-] 
 Heptachlorodibenzodioxin[1,2,3,4,6,7,8-]  Carbon disulfide Dichloroethene[1,1-] 
 Heptachlorodibenzodioxins (total)  Chloroform Dichloroethene[cis-1,2-] 
 Heptachlorodibenzofuran[1,2,3,4,6,7,8-]  Chloronaphthalene[2-] Dichloropropane[1,2-] 
 Heptachlorodibenzofurans (total)  Chrysene Ethyltoluene[4-] 
 Hexachlorodibenzodioxin[1,2,3,7,8,9-]  Dibromo-3-chloropropane[1,2-] Hexane 
 Hexachlorodibenzodioxins (total)  Dichlorobenzene[1,2-] Methyl-2-pentanone[4-] 
 Hexachlorodibenzofuran[1,2,3,4,7,8-]  Dichlorobenzene[1,3-] Methylene chloride 
 Hexachlorodibenzofuran[1,2,3,6,7,8-]  Di-n-butylphthalate n-Heptane 
 Hexachlorodibenzofuran[2,3,4,6,7,8-]  Fluoranthene Propylene 
 Hexachlorodibenzofurans (total)  Fluorene Styrene 
 Hexanone[2-]  Heptachlorodibenzodioxin[1,2,3,4,6,7,8-] Tetrachloroethene 
 Indeno(1,2,3-cd)pyrene  Heptachlorodibenzodioxins (total) Toluene 
 Isopropyltoluene[4-]  Heptachlorodibenzofuran[1,2,3,4,6,7,8-] Trichloro-1,2,2-trifluoroethane[1,1,2-] 
 Methylene chloride  Heptachlorodibenzofurans (total) Trichloroethane[1,1,1-] 
 Methylnaphthalene[2-]  Hexachlorodibenzodioxin[1,2,3,4,7,8-] Trichloroethane[1,1,2-] 
 Naphthalene  Hexachlorodibenzodioxin[1,2,3,6,7,8-] Trichloroethene 
 Octachlorodibenzodioxin[1,2,3,4,6,7,8,9-]  Hexachlorodibenzodioxin[1,2,3,7,8,9-] Trimethylbenzene[1,2,4-] 
 Octachlorodibenzofuran[1,2,3,4,6,7,8,9-]  Hexachlorodibenzodioxins (total) Vinyl chloride 
 Pentachlorodibenzofuran[1,2,3,7,8-]  Hexachlorodibenzofuran[1,2,3,4,7,8-] Xylene (total) 
 Pentachlorodibenzofuran[2,3,4,7,8-]  Hexachlorodibenzofuran[2,3,4,6,7,8-] Xylene[1,2-] 
 Pentachlorodibenzofurans (totals)  Hexachlorodibenzofurans (total) Xylene[1,3-]+Xylene[1,4-] 
 Phenanthrene  Indeno(1,2,3-cd)pyrene  
 Pyrene  Methyl-2-pentanone[4-]  
 Tetrachloroethene  Methylene chloride  
 Toluene  Methylnaphthalene[2-]  
 Trichloroethene  Naphthalene  
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Table I-2.0-1 (continued) 
Class Soil/Fill Quaternary Alluvium Tuff Pore Gas 

Xylene[1,3-]+Xylene[1,4-]  Octachlorodibenzodioxin[1,2,3,4,6,7,8,9-]  
  Pentachlorodibenzofuran[2,3,4,7,8-]  

Organic 
Chemicals 
(cont.)   Pentachlorodibenzofurans (totals)  
   Phenanthrene  
   Pyrene  
   Tetrachloroethene  
   Toluene  
   Trichlorofluoromethane  

* n/a = Not applicable. 
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Table I-3.2-1 
Frequencies of Detected Organic Chemicals  

Analyte Media 
Number of  
Analyses 

Number of  
Detects 

Concentration Range  
(mg/kg) 

Frequency of  
Detects 

Acenaphthene Soil 105 5 0.0168 to [0.72] 5/105 
Acenaphthene Qbt 3 181 2 0.0172 to [0.47] 2/181 
Acenaphthylene Qbt 3 181 1 0.0162 to [0.47] 1/181 
Acetone Fill 27 1 [0.004] to [0.13] 1/27 
Acetone Qbo 2 1 [0.00579] to 0.0112 1/2 
Acetone Qbt 1g 13 6 0.00345 to 0.0143 6/13 
Acetone Qbt 1v 12 7 0.0028 to 0.0402 7/12 
Acetone Qbt 2 39 7 0.00288 to [0.033] 7/39 
Acetone Qbt 3 180 20 [0.003] to 0.159 20/180 
Acetone Qbt t 1 1 0.0104 1/1 
Acetone Qct 5 2 [0.00583] to 0.0261 2/5 
Anthracene Soil 105 11 0.00893 to [0.72] 11/105 
Anthracene Fill 27 1 [0.0358] to [0.45] 1/27 
Anthracene Qbt 3 181 3 0.00929 to [0.47] 3/181 
Benzene Qbt 1g 13 1 [0.00112] to 0.00753 1/13 
Benzene Qbt 1v 12 1 [0.00106] to [0.006] 1/12 
Benzene Qbt 2 39 1 [0.00104] to [0.006] 1/39 
Benzene Qbt 3 180 2 [0.001] to [0.008] 2/180 
Benzo(a)anthracene Soil 105 7 0.033 to [0.72] 7/105 
Benzo(a)anthracene Fill 27 6 0.027 to 0.46 6/27 
Benzo(a)anthracene Qbt 3 181 1 [0.0342] to [0.47] 1/181 
Benzo(a)pyrene Soil 105 23 0.0302 to [0.72] 23/105 
Benzo(a)pyrene Fill 27 4 [0.0358] to [0.45] 4/27 
Benzo(a)pyrene Qbt 3 181 2 [0.0342] to [0.47] 2/181 
Benzo(b)fluoranthene Soil 105 24 0.0154 to [0.72] 24/105 
Benzo(b)fluoranthene Fill 27 4 [0.0358] to [0.45] 4/27 
Benzo(b)fluoranthene Qbt 3 181 1 [0.0342] to [0.47] 1/181 
Benzo(g,h,i)perylene Soil 105 7 0.0195 to [0.72] 7/105 
Benzo(g,h,i)perylene Fill 27 2 [0.0358] to [0.45] 2/27 
Benzo(g,h,i)perylene Qbt 3 181 2 [0.0342] to [0.47] 2/181 
Benzo(k)fluoranthene Soil 105 11 0.0185 to [0.72] 11/105 
Benzo(k)fluoranthene Fill 27 3 [0.0358] to [0.45] 3/27 
Benzo(k)fluoranthene Qbt 3 181 2 0.0106 to [0.47] 2/181 
Benzoic acid Soil 105 6 0.21 to [7.42] 6/105 
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Table I-3.2-1 (continued) 

Analyte Media 
Number of  
Analyses 

Number of  
Detects 

Concentration Range  
(mg/kg) 

Frequency of  
Detects 

Benzoic acid Qbo 2 1 0.617 to [0.749] 1/2 
Benzoic acid Qbt 1v 12 1 0.348 to [1.8] 1/12 
Benzoic acid Qbt 3 181 6 0.278 to [3.6] 6/181 
Benzoic acid Qct 5 2 0.65 to [0.81] 2/5 
Bis(2-ethylhexyl)phthalate Soil 105 35 0.044 to 0.895 35/105 
Bis(2-ethylhexyl)phthalate Fill 27 4 0.046 to [0.63] 4/27 
Bis(2-ethylhexyl)phthalate Qal 7 1 0.087 to [0.4] 1/7 
Bis(2-ethylhexyl)phthalate Qbt 1g 13 1 0.0747 to [0.211] 1/13 
Bis(2-ethylhexyl)phthalate Qbt 3 181 7 0.074 to [0.47] 7/181 
Bromophenyl-phenylether[4-] Qbt 3 181 1 0.076 to [0.47] 1/181 
Butanone[2-] Fill 27 1 [0.004] to [0.026] 1/27 
Butanone[2-] Qbt 1g 13 1 0.00366 to [0.00634] 1/13 
Butanone[2-] Qbt 1v 12 1 0.003 to [0.02] 1/12 
Butanone[2-] Qbt 2 39 1 0.002 to [0.024] 1/39 
Butanone[2-] Qbt 3 180 1 [0.004] to [0.03] 1/180 
Butylbenzylphthalate Qbt 2 39 1 0.0725 to [0.384] 1/39 
Carbon disulfide Qbt 1g 13 1 0.00231 to [0.00634] 1/13 
Chloroform Qbo 2 1 0.000234 to [0.00116] 1/2 
Chloroform Qbt 1g 13 1 0.000489 to [0.00127] 1/13 
Chloroform Qbt 3 180 2 0.00023 to [0.008] 2/180 
Chloroform Qbt t 1 1 0.000299 1/1 
Chloroform Qct 5 1 0.000293 to [0.00122] 1/5 
Chloronaphthalene[2-] Qbt 3 181 1 0.0162 to [0.47] 1/181 
Chrysene Soil 105 27 0.0114 to 0.83 27/105 
Chrysene Fill 27 6 [0.0358] to 0.48 6/27 
Chrysene Qbt 3 181 2 0.0113 to [0.47] 2/181 
Dibromo-3-chloropropane[1,2-] Qbt 3 180 2 [0.001] to [0.015] 2/180 
Dichlorobenzene[1,2-] Qct 10 1 0.000271 to [0.405] 1/10 
Dichlorobenzene[1,3-] Qct 10 1 0.000235 to [0.405] 1/10 
Di-n-butylphthalate Soil 105 5 0.0402 to [3.71] 5/105 
Di-n-butylphthalate Fill 27 4 0.039 to [1.26] 4/27 
Di-n-butylphthalate Qbt 3 181 13 0.037 to [0.46] 13/181 
Fluoranthene Soil 105 45 0.0169 to 2.5 45/105 
Fluoranthene Fill 27 6 [0.0358] to 1.4 6/27 
Fluoranthene Qbt 3 181 5 0.0105 to [0.47] 5/181 
Fluorene Soil 105 4 0.0122 to [0.72] 4/105 
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Table I-3.2-1 (continued) 

Analyte Media 
Number of  
Analyses 

Number of  
Detects 

Concentration Range  
(mg/kg) 

Frequency of  
Detects 

Fluorene Qbt 3 181 2 0.0161 to [0.47] 2/181 
Heptachlorodibenzodioxin[1,2,3,4,6,7,8-] Fill 6 2 [1.35E-07] to 1.22E-06 2/6 
Heptachlorodibenzodioxin[1,2,3,4,6,7,8-] Qbt 3 10 5 [8.03E-08] to 5.41E-06 5/10 
Heptachlorodibenzodioxins (total) Fill 6 2 [1.35E-07] to 1.64E-06 2/6 
Heptachlorodibenzodioxins (total) Qbt 3 10 5 [8.03E-08] to 8.86E-06 5/10 
Heptachlorodibenzofuran[1,2,3,4,6,7,8-] Fill 6 1 [5.74E-08] to 8.32E-06 1/6 
Heptachlorodibenzofuran[1,2,3,4,6,7,8-] Qbt 3 10 1 [6.54E-08] to 7.65E-07 1/10 
Heptachlorodibenzofurans (total) Fill 6 1 [5.54E-08] to 9.09E-06 1/6 
Heptachlorodibenzofurans (total) Qbt 3 10 1 [6.92E-08] to 4.01E-06 1/10 
Hexachlorodibenzodioxin[1,2,3,4,7,8-] Qbt 3 10 1 [9.04E-08] to [2.21E-07] 1/10 
Hexachlorodibenzodioxin[1,2,3,6,7,8-] Qbt 3 10 1 [9.41E-08] to 2.87E-07 1/10 
Hexachlorodibenzodioxin[1,2,3,7,8,9-] Fill 6 1 [8.94E-08] to 2.22E-07 1/6 
Hexachlorodibenzodioxin[1,2,3,7,8,9-] Qbt 3 10 1 [8.77E-08] to [2.21E-07] 1/10 
Hexachlorodibenzodioxins (total) Fill 6 1 [9.12E-08] to 2.22E-07 1/6 
Hexachlorodibenzodioxins (total) Qbt 3 10 1 [9.1E-08] to 7.18E-07 1/10 
Hexachlorodibenzofuran[1,2,3,4,7,8-] Fill 6 1 [2.8E-08] to 3.84E-06 1/6 
Hexachlorodibenzofuran[1,2,3,4,7,8-] Qbt 3 10 1 [2.56E-08] to 3.87E-07 1/10 
Hexachlorodibenzofuran[1,2,3,6,7,8-] Fill 6 1 [2.88E-08] to 1.04E-06 1/6 
Hexachlorodibenzofuran[2,3,4,6,7,8-] Fill 6 1 [3.36E-08] to 3.36E-07 1/6 
Hexachlorodibenzofuran[2,3,4,6,7,8-] Qbt 3 10 1 [2.96E-08] to [9.5E-08] 1/10 
Hexachlorodibenzofurans (total) Fill 6 1 [3.31E-08] to 7.51E-06 1/6 
Hexachlorodibenzofurans (total) Qbt 3 10 1 [3.02E-08] to 7.37E-07 1/10 
Hexanone[2-] Soil 10 1 [0.00577] to 0.043 1/10 
Indeno(1,2,3-cd)pyrene Soil 105 8 [0.0358] to [0.72] 8/105 
Indeno(1,2,3-cd)pyrene Fill 27 2 [0.0358] to [0.45] 2/27 
Indeno(1,2,3-cd)pyrene Qbt 3 181 1 [0.0342] to [0.47] 1/181 
Isopropyltoluene[4-] Fill 27 2 [0.00107] to 0.012 2/27 
Methyl-2-pentanone[4-] Qbt 1g 13 1 0.00151 to [0.00634] 1/13 
Methyl-2-pentanone[4-] Qbt t 1 1 0.00179 1/1 
Methylene chloride Fill 27 1 0.0029 to [0.04] 1/27 
Methylene chloride Qbt 1v 12 1 0.00255 to [0.009] 1/12 
Methylene chloride Qbt 2 39 1 [0.004] to [0.015] 1/39 
Methylene chloride Qbt 3 180 3 0.00245 to [0.036] 3/180 
Methylene chloride Qbt t 1 1 0.0027 1/1 
Methylene chloride Qct 5 3 0.00246 to [0.00608] 3/5 
Methylnaphthalene[2-] Soil 105 2 0.0112 to [0.72] 2/105 
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Table I-3.2-1 (continued) 

Analyte Media 
Number of  
Analyses 

Number of  
Detects 

Concentration Range  
(mg/kg) 

Frequency of  
Detects 

Methylnaphthalene[2-] Qbt 3 181 4 0.00813 to [0.47] 4/181 
Naphthalene Soil 105 2 0.0299 to [0.72] 2/105 
Naphthalene Qbt 3 181 4 0.0123 to [0.47] 4/181 
Octachlorodibenzodioxin[1,2,3,4,6,7,8,9-] Soil 1 1 1.85E-06 1/1 
Octachlorodibenzodioxin[1,2,3,4,6,7,8,9-] Fill 6 3 [5.82E-07] to 5.44E-06 3/6 
Octachlorodibenzodioxin[1,2,3,4,6,7,8,9-] Qbt 3 10 6 [4.86E-07] to 0.0000482 6/10 
Octachlorodibenzofuran[1,2,3,4,6,7,8,9-] Soil 1 1 3.82E-07 1/1 
Octachlorodibenzofuran[1,2,3,4,6,7,8,9-] Fill 6 1 [9.51E-08] to 3.25E-06 1/6 
Pentachlorodibenzofuran[1,2,3,7,8-] Fill 6 1 [7.18E-08] to 1.63E-07 1/6 
Pentachlorodibenzofuran[2,3,4,7,8-] Fill 6 1 [6.03E-08] to 1.73E-07 1/6 
Pentachlorodibenzofuran[2,3,4,7,8-] Qbt 3 10 1 [4.18E-08] to [1.43E-07] 1/10 
Pentachlorodibenzofurans (totals) Fill 6 1 [6.58E-08] to 6.96E-07 1/6 
Pentachlorodibenzofurans (totals) Qbt 3 10 1 [4.32E-08] to [1.52E-07] 1/10 
Phenanthrene Soil 105 30 0.0113 to 1.3 30/105 
Phenanthrene Fill 27 4 [0.0358] to 0.63 4/27 
Phenanthrene Qbt 3 181 4 0.0109 to [0.47] 4/181 
Pyrene Soil 105 45 0.0162 to 1.8 45/105 
Pyrene Fill 27 6 [0.0358] to 1 6/27 
Pyrene Qbt 3 181 5 0.0125 to [0.47] 5/181 
Tetrachloroethene Soil 10 1 [0.00115] to [0.006] 1/10 
Tetrachloroethene Fill 27 5 [0.00107] to 0.008 5/27 
Tetrachloroethene Qbt 3 180 6 0.00068 to 0.028 6/180 
Tetrachloroethene Qal 7 1 0.002 to [0.006] 1/7 
Toluene Soil 10 1 [0.00115] to [0.006] 1/10 
Toluene Fill 27 12 [0.00107] to 0.14 12/27 
Toluene Qal 7 1 0.002 to [0.006] 1/7 
Toluene Qbt 1g 13 1 [0.00112] to 0.00227 1/13 
Toluene Qbt 1v 12 1 0.00041 to [0.006] 1/12 
Toluene Qbt 2 39 1 0.000442 to [0.006] 1/39 
Toluene Qbt 3 180 10 0.000462 to 0.014 10/180 
Toluene Qct 5 4 0.000377 to [0.00121] 4/5 
Trichloroethene Fill 27 7 [0.00107] to 0.01 7/27 
Trichlorofluoromethane Qal 7 1 0.002 to [0.006] 1/7 
Trichlorofluoromethane Qbt 3 180 1 [0.001 to 0.008] 1/180 
Xylene[1,3-]+Xylene[1,4-] Fill 3 1 0.00043 to [0.00231] 1/3 
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Table I-3.2-2 
Summary of Organic Chemicals Detected in Soil and Fill 

Sample ID Location ID Depth (ft) Me
di

a 

Ac
en

ap
ht

he
ne

 

Ac
en

ap
ht

hy
len

e 

Ac
et

on
e 

An
th

ra
ce

ne
 

Be
nz

en
e 

Be
nz

o(
a)

an
th

ra
ce

ne
 

Be
nz

o(
a)

py
re

ne
 

Be
nz

o(
b)

flu
or

an
th

en
e 

Be
nz

o(
g,

h,
i)p

er
yle

ne
 

Be
nz

o(
k)

flu
or

an
th

en
e 

Be
nz

oi
c a

cid
 

Bi
s(

2-
et

hy
lh

ex
yl)

ph
th

ala
te

 

AAA3950 21-01615 0.00–0.50 Soil —* — — — — — — — — — — 0.049 (J) 
AAA3951 21-01616 0.00–0.50 Soil — — — — — — — — — — — 0.044 (J) 
AAA3952 21-01617 0.00–0.50 Soil — — — — — — — — — — — 0.052 (J) 
AAA3953 21-01618 0.00–0.50 Soil — — — — — — — — — — — 0.072 (J) 
AAA3954 21-01619 0.00–0.50 Soil — — — — — — — — — — — 0.12 (J) 
AAA3957 21-01620 0.00–0.50 Soil — — — — — — — — — — — 0.12 (J) 
AAA3958 21-01621 0.00–0.50 Soil — — — — — — — — — — — 0.046 (J) 
AAA3959 21-01622 0.00–0.50 Soil — — — — — — — — — — — 0.045 (J) 
AAA3961 21-01623 0.00–0.50 Soil — — — — — — — — — — — 0.057 (J) 
AAA3962 21-01624 0.00–0.50 Soil — — — — — — — — — — — 0.087 (J) 
AAA3963 21-01625 0.00–0.50 Soil — — — — — — — — — — — 0.1 (J) 
AAA3964 21-01626 0.00–0.50 Soil — — — — — — — — — — — 0.067 (J) 
AAA3965 21-01627 0.00–0.50 Soil — — — — — — — — — — — 0.11 (J) 
AAA3966 21-01628 0.00–0.50 Soil — — — — — — — — — — — 0.062 (J) 
AAA3967 21-01629 0.00–0.50 Soil — — — — — — — — — — — — 
AAA3968 21-01630 0.00–0.50 Soil — — — — — — — — — — — — 
AAA3970 21-01632 0.00–0.50 Soil — — — — — — — — — — — — 
AAA3971 21-01633 0.00–0.50 Soil — — — — — — — — — — — — 
AAA3974 21-01636 0.00–0.50 Soil — — — — — — — — — — — — 
AAA3976 21-01638 0.00–0.50 Soil — — — — — — — — — — — — 
AAA3980 21-01640 0.00–0.50 Soil — — — — — 0.033 (J) 0.036 (J) 0.036 (J) — 0.045 (J) — 0.095 (J) 
AAA3981 21-01641 0.00–0.50 Soil — — — — — — — — — — 0.21 (J) 0.069 (J) 
AAA3983 21-01642 0.00–0.50 Soil — — — — — — — — — — — — 
AAA3985 21-01644 0.00–0.50 Soil — — — — — 0.11 (J-) — — — — — 0.092 (J-)
AAA3987 21-01646 0.00–0.50 Soil — — — — — — — — — — — 0.064 (J) 
AAA3993 21-01652 0.00–0.50 Soil — — — — — — — — — — — 0.05 (J) 
AAA3995 21-01654 0.00–0.50 Soil — — — — — — — — — — — 0.051 (J) 
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Table I-3.2-2 (continued) 

Sample ID Location ID Depth (ft) Me
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AAA3996 21-01655 0.00–0.50 Soil — — — — — — — — — — — 0.092 (J) 
AAA3997 21-01656 0.00–0.50 Soil — — — — — — — — — — — 0.058 (J) 
AAA3998 21-01657 0.00–0.50 Soil — — — — — — — — — — — 0.1 (J) 
AAA4001 21-01658 0.00–0.50 Soil — — — — — 0.091 (J) 0.12 (J) 0.1 (J) — 0.087 (J) — 0.13 (J) 
AAA4003 21-01659 0.00–0.50 Soil — — — — — — — — — — — 0.44 
AAA4004 21-01660 0.00–0.50 Soil — — — — — — — — — — — — 
AAA4005 21-01661 0.00–0.50 Soil — — — — — — — — — — — 0.066 (J) 
AAA4006 21-01662 0.00–0.50 Soil — — — — — — — — — — — 0.12 (J) 
AAA4008 21-01664 0.00–0.50 Soil — — — — — — — — — — — 0.066 (J) 
AAA7511 21-01860 0.25–0.50 Soil — — — — — 0.31 (J) 0.33 (J) 0.25 (J) 0.23 (J) 0.25 (J) — — 
AAA7512 21-01860 0.50–1.00 Soil — — — — — — — — — — — — 
AAA7513 21-01861 0.00–0.25 Soil — — — — — — 0.16 (J) 0.13 (J) — 0.11 (J) — — 
AAA7514 21-01861 0.25–0.50 Soil — — — — — — — — — — — — 
AAA7516 21-01862 0.00–0.25 Soil — — — — — 0.4 0.48 0.52 0.36 (J) 0.3 (J) — — 
AAA7517 21-01862 0.25–0.50 Soil — — — — — — — 0.083 (J) — — — — 
AAB7275 21-02568 0.00–0.25 Soil — — — — — — — — — — — — 
AAB7276 21-02568 0.25–0.50 Soil — — — — — — — — — — — — 
AAB7277 21-02568 0.50–1.00 Soil 0.082 (J) — — 0.25 (J) — 0.61 0.67 0.61 0.4 0.61 — 0.12 (J) 
AAB7278 21-02569 0.00–0.25 Soil — — — — — 0.16 (J) 0.17 (J) 0.15 (J) 0.1 (J) 0.17 (J) — — 
AAB7279 21-02569 0.25–0.50 Soil — — — — — — — — — — — — 
AAB7280 21-02569 0.50–1.00 Soil — — — — — — — — — — — — 

0121-97-0166 21-05061 5.50–6.00 Soil — — — — — — — — — — — — 
0121-97-0326 21-05073 2.50–3.00 Soil — — — — — — — — — — — — 

MD21-06-64167 21-25265 0.00–0.50 Soil — — — — — — 0.321 0.397 — — — — 
MD21-06-64168 21-25265 1.50–2.00 Soil — — — 0.00947 (J) — — — — — — — — 
MD21-06-64169 21-25266 0.00–0.50 Soil 0.0187 (J) — — 0.0263 (J) — — 0.169 0.237 — — — 0.0969 (J)
MD21-06-64170 21-25266 1.50–2.00 Soil — — — — — — — — — — — — 
MD21-06-64171 21-25267 0.00–0.50 Soil — — — — — — — — — — — — 
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Table I-3.2-2 (continued) 
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MD21-06-64172 21-25267 1.50–2.00 Soil — — — — — — — — — — 0.556 (J) — 
MD21-06-64173 21-25268 0.00–0.50 Soil 0.0168 (J) — — 0.0306 (J) — — 0.233 (J) 0.333 (J) — 0.0697 (J) — 0.171 (J) 
MD21-06-64177 21-25270 0.00–0.50 Soil — — — — — — 0.0558 0.083 — 0.043 — — 
MD21-06-64179 21-25271 0.00–0.50 Soil 0.073 — — 0.103 — — 0.295 (J) 0.609 (J) 0.14 (J) — — 0.199 (J) 
MD21-06-64181 21-25272 0.00–0.50 Soil — — — 0.0176 (J) — — 0.128 0.258 — — — 0.182 (J) 
MD21-06-64182 21-25272 0.50–1.00 Soil — — — 0.0121 (J) — — 0.0798 0.122 — 0.0572 — 0.129 (J) 
MD21-06-64183 21-25273 0.00–0.50 Soil — — — — — — — — — — — — 
MD21-06-64185 21-25274 0.00–0.50 Soil — — — 0.0119 (J) — — — — — — — — 
MD21-06-64187 21-25275 0.00–0.50 Soil — — — 0.0243 (J) — — 0.125 0.0962 — — 0.285 (J) — 
MD21-06-64189 21-25276 0.00–0.50 Soil — — — — — — 0.145 0.166 — — 0.3 (J) — 
MD21-06-64190 21-25276 1.50–2.00 Soil — — — — — — — 0.0895 — — — — 
MD21-06-64191 21-25277 0.00–0.50 Soil — — — — — — 0.131 0.101 — 0.0185 (J) — — 
MD21-06-66139 21-25384 12.00–14.00 Soil — — — — — — — — — — — — 
MD21-06-66235 21-25401 0.00–0.50 Soil 0.0181 (J) — — 0.0233 (J) — — 0.172 0.246 0.145 — 0.315 (J) — 
MD21-06-66237 21-25402 0.00–0.50 Soil — — — — — — 0.148 0.142 — — 0.294 (J) — 
MD21-06-66239 21-25403 0.00–0.50 Soil — — — — — — 0.0352 (J) 0.0225 (J) — — — — 
MD21-06-66240 21-25403 1.50–2.00 Soil — — — 0.00893 (J) — — 0.0648 0.0748 0.0195 (J) — — — 
MD21-06-66241 21-25404 0.00–0.50 Soil — — — — — — 0.106 (J) — — — — — 
MD21-06-66242 21-25404 1.50–2.00 Soil — — — — — — — — — — — 0.895 (J) 
MD21-06-66243 21-25405 0.00–0.50 Soil — — — — — — 0.0302 (J) 0.0154 (J) — — — — 
0121-97-0001 21-05051 3.50–4.00 Fill — — — — — — — — — — — — 
0121-97-0002 21-05051 6.00–6.50 Fill — — — — — — — — — — — — 
0121-97-0003 21-05051 8.50–9.00 Fill — — — — — — — — — — — — 
0121-97-0004 21-05051 11.50–12.00 Fill — — — — — — — — — — — — 
0121-97-0026 21-05052 2.50–3.00 Fill — — — 0.048 (J) — 0.073 (J) 0.071 (J) 0.05 (J) 0.051 (J) 0.061 (J) — — 
0121-97-0051 21-05053 4.20–4.60 Fill — — — — — 0.047 (J) 0.041 (J) 0.051 (J) — 0.039 (J) — 0.046 (J) 
0121-97-0052 21-05053 6.50–7.00 Fill — — — — — 0.091 (J) 0.07 (J) 0.089 (J) — 0.081 (J) — 0.058 (J) 
0121-97-0053 21-05053 9.50–10.00 Fill — — — — — 0.037 (J) — — 0.047 (J) — — 0.12 (J) 



 

 

S
eptem

ber 2006 
I-134 

E
P

2006-0779 

Investigation R
eport for M

D
A

 T 

Table I-3.2-2 (continued) 
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0121-97-0066 21-05054 3.00–3.50 Fill — — — — — 0.027 (J) — — — — — — 
0121-97-0067 21-05054 6.00–6.50 Fill — — — — — — — — — — — — 
0121-97-0068 21-05054 7.50–8.20 Fill — — — — — — — — — — — 0.067 (J) 
0121-97-0069 21-05054 10.50–11.00 Fill — — — — — — — — — — — — 
0121-97-0096 21-05056 4.50–5.00 Fill — — — — — — — — — — — — 
0121-96-0481 21-05057 4.30–5.00 Fill — — — — — 0.46 0.41 0.41 — — — — 
0121-96-0482 21-05057 9.50–10.00 Fill — — — — — — — — — — — — 
0121-96-0483 21-05057 19.50–20.00 Fill — — — — — — — — — — — — 

MD21-06-65781 21-25356 6.00–6.50 Fill — — — — — — — — — — — — 
MD21-06-65789 21-25357 6.40–6.80 Fill — — — — — — — — — — — — 
MD21-06-65802 21-25359 5.00–7.50 Fill — — 0.0407 (J) — — — — — — — — — 
MD21-06-65855 21-25363 7.00–8.00 Fill — — — — — — — — — — — — 
MD21-06-65994 21-25375 6.00–7.00 Fill — — — — — — — — — — — — 

AAA3950 21-01615 0.00–0.50 Soil — — — — — — — — — — — AAA3950
AAA3951 21-01616 0.00–0.50 Soil — — — — — — — — — — — AAA3951
AAA3952 21-01617 0.00–0.50 Soil — — — — — — — — — — — AAA3952
AAA3953 21-01618 0.00–0.50 Soil — — — — — — — — — — — AAA3953
AAA3954 21-01619 0.00–0.50 Soil — — — — — — — — — — — AAA3954
AAA3957 21-01620 0.00–0.50 Soil — — — — — — — — — — — AAA3957
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Table I-3.2-2 (continued) 
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AAA3958 21-01621 0.00–0.50 Soil — — — — — — — — — — — 
AAA3959 21-01622 0.00–0.50 Soil — — — — — — — — — — — 
AAA3961 21-01623 0.00–0.50 Soil — — — — — — — — — — — 
AAA3962 21-01624 0.00–0.50 Soil — — — — — — — — — — — 
AAA3963 21-01625 0.00–0.50 Soil — — — — — — — — — — 0.19 (J) 
AAA3964 21-01626 0.00–0.50 Soil — — — — — — — — — — — 
AAA3965 21-01627 0.00–0.50 Soil — — — — — — 0.06 (J) — — — — 
AAA3966 21-01628 0.00–0.50 Soil — — — — — — — — — — — 
AAA3967 21-01629 0.00–0.50 Soil — — — — — — — — — — — 
AAA3968 21-01630 0.00–0.50 Soil — — — — — — — — — — — 
AAA3970 21-01632 0.00–0.50 Soil — — — — — — — — — — — 
AAA3971 21-01633 0.00–0.50 Soil — — — — — — — — — — — 
AAA3974 21-01636 0.00–0.50 Soil — — — — — — — — — — — 
AAA3976 21-01638 0.00–0.50 Soil — — — — — — — — — — — 
AAA3980 21-01640 0.00–0.50 Soil — — — — — — 0.052 (J) — — — — 
AAA3981 21-01641 0.00–0.50 Soil — — — — — — — — — — — 
AAA3983 21-01642 0.00–0.50 Soil — — — — — — — — — — — 
AAA3985 21-01644 0.00–0.50 Soil — — — — — — 0.15 (J-) — — — — 
AAA3987 21-01646 0.00–0.50 Soil — — — — — — — — — — — 
AAA3993 21-01652 0.00–0.50 Soil — — — — — — — — — — — 
AAA3995 21-01654 0.00–0.50 Soil — — — — — — — — — — — 
AAA3996 21-01655 0.00–0.50 Soil — — — — — — — — — — — 
AAA3997 21-01656 0.00–0.50 Soil — — — — — — — — — — — 
AAA3998 21-01657 0.00–0.50 Soil — — — — — — — — — — — 
AAA4001 21-01658 0.00–0.50 Soil — — — — — — 0.11 (J) — — — — 
AAA4003 21-01659 0.00–0.50 Soil — — — — — — — — — — — 
AAA4004 21-01660 0.00–0.50 Soil — — — — — — — — — — — 
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Table I-3.2-2 (continued) 
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AAA4005 21-01661 0.00–0.50 Soil — — — — — — 0.039 (J) — — — — 
AAA4006 21-01662 0.00–0.50 Soil — — — — — — — — — — — 
AAA4008 21-01664 0.00–0.50 Soil — — — — — — — — — — — 
AAA7511 21-01860 0.25–0.50 Soil — — — — — — 0.32 (J) — — — — 
AAA7512 21-01860 0.50–1.00 Soil — — — — — — — — — — — 
AAA7513 21-01861 0.00–0.25 Soil — — — — — — 0.15 (J) — — — — 
AAA7514 21-01861 0.25–0.50 Soil — — — — — — — — — — — 
AAA7516 21-01862 0.00–0.25 Soil — — — — — — 0.48 — — — — 
AAA7517 21-01862 0.25–0.50 Soil — — — — — — — — — — — 
AAB7275 21-02568 0.00–0.25 Soil — — — — — — 0.088 (J) — — — — 
AAB7276 21-02568 0.25–0.50 Soil — — — — — — — — — — — 
AAB7277 21-02568 0.50–1.00 Soil — — — — — — 0.83 — — — — 
AAB7278 21-02569 0.00–0.25 Soil — — — — — — 0.24 (J) — — — — 
AAB7279 21-02569 0.25–0.50 Soil — — — — — — 0.083 (J) — — — — 
AAB7280 21-02569 0.50–1.00 Soil — — — — — — — — — — — 

0121-97-0166 21-05061 5.50–6.00 Soil — — — — — — — — — — — 
0121-97-0326 21-05073 2.50–3.00 Soil — — — — — — — — — — — 

MD21-06-64167 21-25265 0.00–0.50 Soil — — — — — — — — — — — 
MD21-06-64168 21-25265 1.50–2.00 Soil — — — — — — — — — — — 
MD21-06-64169 21-25266 0.00–0.50 Soil — — — — — — 0.146 — — — — 
MD21-06-64170 21-25266 1.50–2.00 Soil — — — — — — — — — — 0.0402 (J)
MD21-06-64171 21-25267 0.00–0.50 Soil — — — — — — 0.0492 — — — 0.048 (J) 
MD21-06-64172 21-25267 1.50–2.00 Soil — — — — — — — — — — — 
MD21-06-64173 21-25268 0.00–0.50 Soil — — — — — — 0.2 — — — — 
MD21-06-64177 21-25270 0.00–0.50 Soil — — — — — — 0.0603 — — — — 
MD21-06-64179 21-25271 0.00–0.50 Soil — — — — — — 0.336 — — — — 
MD21-06-64181 21-25272 0.00–0.50 Soil — — — — — — 0.132 — — — 0.0548 (J)
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Table I-3.2-2 (continued) 
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MD21-06-64182 21-25272 0.50–1.00 Soil — — — — — — 0.0771 — — — 0.0427 (J)
MD21-06-64183 21-25273 0.00–0.50 Soil — — — — — — — — — — — 
MD21-06-64185 21-25274 0.00–0.50 Soil — — — — — — — — — — — 
MD21-06-64187 21-25275 0.00–0.50 Soil — — — — — — 0.0228 (J) — — — — 
MD21-06-64189 21-25276 0.00–0.50 Soil — — — — — — 0.0702 — — — — 
MD21-06-64190 21-25276 1.50–2.00 Soil — — — — — — — — — — — 
MD21-06-64191 21-25277 0.00–0.50 Soil — — — — — — 0.0311 (J) — — — — 
MD21-06-66139 21-25384 12.00–14.00 Soil — — — — — — — — — — — 
MD21-06-66235 21-25401 0.00–0.50 Soil — — — — — — 0.171 — — — — 
MD21-06-66237 21-25402 0.00–0.50 Soil — — — — — — 0.0531 — — — — 
MD21-06-66239 21-25403 0.00–0.50 Soil — — — — — — 0.0161 (J) — — — — 
MD21-06-66240 21-25403 1.50–2.00 Soil — — — — — — 0.056 — — — — 
MD21-06-66241 21-25404 0.00–0.50 Soil — — — — — — — — — — — 
MD21-06-66242 21-25404 1.50–2.00 Soil — — — — — — — — — — — 
MD21-06-66243 21-25405 0.00–0.50 Soil — — — — — — 0.0114 (J) — — — — 
0121-97-0001 21-05051 3.50–4.00 Fill — — — — — — — — — — — 
0121-97-0002 21-05051 6.00–6.50 Fill — — — — — — — — — — 0.053 (J) 
0121-97-0003 21-05051 8.50–9.00 Fill — — — — — — — — — — 0.046 (J) 
0121-97-0004 21-05051 11.50–12.00 Fill — — — — — — — — — — 0.063 (J) 
0121-97-0026 21-05052 2.50–3.00 Fill — — — — — — 0.079 (J) — — — — 
0121-97-0051 21-05053 4.20–4.60 Fill — — — — — — 0.051 (J) — — — — 
0121-97-0052 21-05053 6.50–7.00 Fill — — — — — — 0.1 (J) — — — — 
0121-97-0053 21-05053 9.50–10.00 Fill — — — — — — 0.059 (J) — — — — 
0121-97-0066 21-05054 3.00–3.50 Fill — — — — — — 0.038 (J) — — — — 
0121-97-0067 21-05054 6.00–6.50 Fill — — — — — — — — — — — 
0121-97-0068 21-05054 7.50–8.20 Fill — — — — — — — — — — — 
0121-97-0069 21-05054 10.50–11.00 Fill — — — — — — — — — — — 
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Table I-3.2-2 (continued) 
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0121-97-0096 21-05056 4.50–5.00 Fill — — — — — — — — — — 0.039 (J) 
0121-96-0481 21-05057 4.30–5.00 Fill — — — — — — 0.48 — — — — 
0121-96-0482 21-05057 9.50–10.00 Fill — — — — — — — — — — — 
0121-96-0483 21-05057 19.50–20.00 Fill — — — — — — — — — — — 

MD21-06-65781 21-25356 6.00–6.50 Fill — — — — — — — — — — — 
MD21-06-65789 21-25357 6.40–6.80 Fill — — — — — — — — — — — 
MD21-06-65802 21-25359 5.00–7.50 Fill — 0.014 (J) — — — — — — — — — 
MD21-06-65855 21-25363 7.00–8.00 Fill — — — — — — — — — — — 
MD21-06-65994 21-25375 6.00–7.00 Fill — — — — — — — — — — — 
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Table I-3.2-2 (continued) 
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AAA3950 21-01615 0.00–0.50 Soil — — — — — — — — — — — 
AAA3951 21-01616 0.00–0.50 Soil — — — — — — — — — — — 
AAA3952 21-01617 0.00–0.50 Soil — — — — — — — — — — — 
AAA3953 21-01618 0.00–0.50 Soil — — — — — — — — — — — 
AAA3954 21-01619 0.00–0.50 Soil — — — — — — — — — — — 
AAA3957 21-01620 0.00–0.50 Soil — — — — — — — — — — — 
AAA3958 21-01621 0.00–0.50 Soil — — — — — — — — — — — 
AAA3959 21-01622 0.00–0.50 Soil — — — — — — — — — — — 
AAA3961 21-01623 0.00–0.50 Soil — — — — — — — — — — — 
AAA3962 21-01624 0.00–0.50 Soil — — — — — — — — — — — 
AAA3963 21-01625 0.00–0.50 Soil — — — — — — — — — — — 
AAA3964 21-01626 0.00–0.50 Soil — — — — — — — — — — — 
AAA3965 21-01627 0.00–0.50 Soil 0.1 (J) — — — — — — — — — — 
AAA3966 21-01628 0.00–0.50 Soil — — — — — — — — — — — 
AAA3967 21-01629 0.00–0.50 Soil 0.041 (J) — — — — — — — — — — 
AAA3968 21-01630 0.00–0.50 Soil 0.21 (J) — — — — — — — — — — 
AAA3970 21-01632 0.00–0.50 Soil 0.04 (J) — — — — — — — — — — 
AAA3971 21-01633 0.00–0.50 Soil — — — — — — — — — — — 
AAA3974 21-01636 0.00–0.50 Soil — — — — — — — — — — — 
AAA3976 21-01638 0.00–0.50 Soil 0.044 (J) — — — — — — — — — — 
AAA3980 21-01640 0.00–0.50 Soil 0.1 (J) — — — — — — — — — — 
AAA3981 21-01641 0.00–0.50 Soil 0.041 (J) — — — — — — — — — — 
AAA3983 21-01642 0.00–0.50 Soil 0.051 (J) — — — — — — — — — — 
AAA3985 21-01644 0.00–0.50 Soil 0.33 (J-) — — — — — — — — — — 
AAA3987 21-01646 0.00–0.50 Soil 0.039 (J) — — — — — — — — — — 
AAA3993 21-01652 0.00–0.50 Soil 0.04 (J) — — — — — — — — — — 
AAA3995 21-01654 0.00–0.50 Soil — — — — — — — — — — — 
AAA3996 21-01655 0.00–0.50 Soil — — — — — — — — — — — 
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Table I-3.2-2 (continued) 
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8-
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AAA3997 21-01656 0.00–0.50 Soil — — — — — — — — — — — 
AAA3998 21-01657 0.00–0.50 Soil — — — — — — — — — — — 
AAA4001 21-01658 0.00–0.50 Soil 0.22 (J) — — — — — — — — — — 
AAA4003 21-01659 0.00–0.50 Soil — — — — — — — — — — — 
AAA4004 21-01660 0.00–0.50 Soil 0.057 (J) — — — — — — — — — — 
AAA4005 21-01661 0.00–0.50 Soil 0.069 (J) — — — — — — — — — — 
AAA4006 21-01662 0.00–0.50 Soil — — — — — — — — — — — 
AAA4008 21-01664 0.00–0.50 Soil 0.035 (J) — — — — — — — — — — 
AAA7511 21-01860 0.25–0.50 Soil 0.71 — — — — — — — — — — 
AAA7512 21-01860 0.50–1.00 Soil 0.2 (J) — — — — — — — — — — 
AAA7513 21-01861 0.00–0.25 Soil 0.32 (J) — — — — — — — — — — 
AAA7514 21-01861 0.25–0.50 Soil 0.27 (J) — — — — — — — — — — 
AAA7516 21-01862 0.00–0.25 Soil 0.95 — — — — — — — — — — 
AAA7517 21-01862 0.25–0.50 Soil — — — — — — — — — — — 
AAB7275 21-02568 0.00–0.25 Soil 0.2 (J) — — — — — — — — — — 
AAB7276 21-02568 0.25–0.50 Soil 0.14 (J-) — — — — — — — — — — 
AAB7277 21-02568 0.50–1.00 Soil 2.5 — — — — — — — — — — 
AAB7278 21-02569 0.00–0.25 Soil 0.59 — — — — — — — — — — 
AAB7279 21-02569 0.25–0.50 Soil 0.17 (J) — — — — — — — — — — 
AAB7280 21-02569 0.50–1.00 Soil 0.14 (J) — — — — — — — — — — 

0121-97-0166 21-05061 5.50–6.00 Soil — — — — — — — — — — — 
0121-97-0326 21-05073 2.50–3.00 Soil — — — — — — — — — — — 

MD21-06-64167 21-25265 0.00–0.50 Soil 0.249 — — — — — — — — — — 
MD21-06-64168 21-25265 1.50–2.00 Soil 0.0169 (J) — — — — — — — — — — 
MD21-06-64169 21-25266 0.00–0.50 Soil 0.313 0.0131 (J) — — — — — — — — — 
MD21-06-64170 21-25266 1.50–2.00 Soil — — — — — — — — — — — 
MD21-06-64171 21-25267 0.00–0.50 Soil 0.0734 — — — — — — — — — — 
MD21-06-64172 21-25267 1.50–2.00 Soil — — — — — — — — — — — 
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Table I-3.2-2 (continued) 
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MD21-06-64173 21-25268 0.00–0.50 Soil 0.44 0.0122 (J) — — — — — — — — — 
MD21-06-64177 21-25270 0.00–0.50 Soil 0.0984 — — — — — — — — — — 
MD21-06-64179 21-25271 0.00–0.50 Soil 0.79 0.0585 — — — — — — — — — 
MD21-06-64181 21-25272 0.00–0.50 Soil 0.269 — — — — — — — — — — 
MD21-06-64182 21-25272 0.50–1.00 Soil 0.168 — — — — — — — — — — 
MD21-06-64183 21-25273 0.00–0.50 Soil 0.0284 (J) — — — — — — — — — — 
MD21-06-64185 21-25274 0.00–0.50 Soil 0.19 — — — — — — — — — — 
MD21-06-64187 21-25275 0.00–0.50 Soil 0.0313 (J) — — — — — — — — — — 
MD21-06-64189 21-25276 0.00–0.50 Soil 0.0552 — — — — — — — — — — 
MD21-06-64190 21-25276 1.50–2.00 Soil — — — — — — — — — — — 
MD21-06-64191 21-25277 0.00–0.50 Soil 0.0354 (J) — — — — — — — — — — 
MD21-06-66139 21-25384 12.00–14.00 Soil — — — — — — — — — — — 
MD21-06-66235 21-25401 0.00–0.50 Soil 0.276 0.0124 (J) — — — — — — — — — 
MD21-06-66237 21-25402 0.00–0.50 Soil 0.068 — — — — — — — — — — 
MD21-06-66239 21-25403 0.00–0.50 Soil 0.0306 (J) — — — — — — — — — — 
MD21-06-66240 21-25403 1.50–2.00 Soil 0.0889 — — — — — — — — — — 
MD21-06-66241 21-25404 0.00–0.50 Soil — — — — — — — — — — — 
MD21-06-66242 21-25404 1.50–2.00 Soil — — — — — — — — — — — 
MD21-06-66243 21-25405 0.00–0.50 Soil 0.023 (J) — — — — — — — — — — 
0121-97-0001 21-05051 3.50–4.00 Fill — — — — — — — — — — — 
0121-97-0002 21-05051 6.00–6.50 Fill — — — — — — — — — — — 
0121-97-0003 21-05051 8.50–9.00 Fill — — — — — — — — — — — 
0121-97-0004 21-05051 11.50–12.00 Fill — — — — — — — — — — — 
0121-97-0026 21-05052 2.50–3.00 Fill 0.15 (J) — — — — — — — — — — 
0121-97-0051 21-05053 4.20–4.60 Fill 0.062 (J) — — — — — — — — — — 
0121-97-0052 21-05053 6.50–7.00 Fill 0.12 (J) — — — — — — — — — — 
0121-97-0053 21-05053 9.50–10.00 Fill 0.046 (J) — — — — — — — — — — 
0121-97-0066 21-05054 3.00–3.50 Fill 0.085 (J) — — — — — — — — — — 
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Table I-3.2-2 (continued) 
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0121-97-0067 21-05054 6.00–6.50 Fill — — — — — — — — — — — 
0121-97-0068 21-05054 7.50–8.20 Fill — — — — — — — — — — — 
0121-97-0069 21-05054 10.50–11.00 Fill — — — — — — — — — — — 
0121-97-0096 21-05056 4.50–5.00 Fill — — — — — — — — — — — 
0121-96-0481 21-05057 4.30–5.00 Fill 1.4 — — — — — — — — — — 
0121-96-0482 21-05057 9.50–10.00 Fill — — — — — — — — — — — 
0121-96-0483 21-05057 19.50–20.00 Fill — — — — — — — — — — — 

MD21-06-65781 21-25356 6.00–6.50 Fill — — — — — — — — — — — 
MD21-06-65789 21-25357 6.40–6.80 Fill — — — — — — — — — — — 
MD21-06-65802 21-25359 5.00–7.50 Fill — — — — — — — — — — — 
MD21-06-65855 21-25363 7.00–8.00 Fill — — 1.22E-06 (J) 1.64E-06 8.32E-06 (J) 9.09E-06 (J) 3.84E-06 1.04E-06 (J) 2.22E-07 (J) 2.22E-07 3.84E-06
MD21-06-65994 21-25375 6.00–7.00 Fill — — 2.33E-07 (J) 2.33E-07 — — — — — — — 
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Table I-3.2-2 (continued) 
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AAA3950 21-01615 0.00–0.50 Soil — — — — — — — — — — — 
AAA3951 21-01616 0.00–0.50 Soil — — — — — — — — — — — 
AAA3952 21-01617 0.00–0.50 Soil — — — — — — — — — — — 
AAA3953 21-01618 0.00–0.50 Soil — — — — — — — — — — — 
AAA3954 21-01619 0.00–0.50 Soil — — — — — — — — — — — 
AAA3957 21-01620 0.00–0.50 Soil — — — — — — — — — — — 
AAA3958 21-01621 0.00–0.50 Soil — — — — — — — — — — — 
AAA3959 21-01622 0.00–0.50 Soil — — — — — — — — — — — 
AAA3961 21-01623 0.00–0.50 Soil — — — — — — — — — — — 
AAA3962 21-01624 0.00–0.50 Soil — — — — — — — — — — — 
AAA3963 21-01625 0.00–0.50 Soil — — — — — — — — — — — 
AAA3964 21-01626 0.00–0.50 Soil — — — — — — — — — — — 
AAA3965 21-01627 0.00–0.50 Soil — — — — — — — — — — — 
AAA3966 21-01628 0.00–0.50 Soil — — — — — — — — — — — 
AAA3967 21-01629 0.00–0.50 Soil — — — — — — — — — — — 
AAA3968 21-01630 0.00–0.50 Soil — — — — — — — — — — — 
AAA3970 21-01632 0.00–0.50 Soil — — — — — — — — — — — 
AAA3971 21-01633 0.00–0.50 Soil — — — — — — — — — — — 
AAA3974 21-01636 0.00–0.50 Soil — — — — — — — — — — — 
AAA3976 21-01638 0.00–0.50 Soil — — — — — — — — — — — 
AAA3980 21-01640 0.00–0.50 Soil — — — — — — — — — — — 
AAA3981 21-01641 0.00–0.50 Soil — — — — — — — — — — — 
AAA3983 21-01642 0.00–0.50 Soil — — — — — — — — — — — 
AAA3985 21-01644 0.00–0.50 Soil — — — — — — — — — — — 
AAA3987 21-01646 0.00–0.50 Soil — — — — — — — — — — — 
AAA3993 21-01652 0.00–0.50 Soil — — — — — — — — — — — 
AAA3995 21-01654 0.00–0.50 Soil — — — — — — — — — — — 
AAA3996 21-01655 0.00–0.50 Soil — — — — — — — — — — — 
AAA3997 21-01656 0.00–0.50 Soil — — — — — — — — — — — 
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Table I-3.2-2 (continued) 
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] 

AAA3998 21-01657 0.00–0.50 Soil — — — — — — — — — — — 
AAA4001 21-01658 0.00–0.50 Soil — — — — — — — — — — — 
AAA4003 21-01659 0.00–0.50 Soil — — — — — — — — — — — 
AAA4004 21-01660 0.00–0.50 Soil — — — — — — — — — — — 
AAA4005 21-01661 0.00–0.50 Soil — — — — — — — — — — — 
AAA4006 21-01662 0.00–0.50 Soil — — — — — — — — — — — 
AAA4008 21-01664 0.00–0.50 Soil — — — — — — — — — — — 
AAA7511 21-01860 0.25–0.50 Soil — — — — 0.24 (J) — — — — — — 
AAA7512 21-01860 0.50–1.00 Soil — — — — — — — — — — — 
AAA7513 21-01861 0.00–0.25 Soil — — — — — — — — — — — 
AAA7514 21-01861 0.25–0.50 Soil — — — — — — — — — — — 
AAA7516 21-01862 0.00–0.25 Soil — — — — 0.33 (J) — — — — — — 
AAA7517 21-01862 0.25–0.50 Soil — — — — — — — — — — — 
AAB7275 21-02568 0.00–0.25 Soil — — — — — — — — — — — 
AAB7276 21-02568 0.25–0.50 Soil — — — — — — — — — — — 
AAB7277 21-02568 0.50–1.00 Soil — — — — 0.43 — — — — — — 
AAB7278 21-02569 0.00–0.25 Soil — — — — 0.1 (J) — — — — — — 
AAB7279 21-02569 0.25–0.50 Soil — — — — — — — — — — — 
AAB7280 21-02569 0.50–1.00 Soil — — — — — — — — — — — 

0121-97-0166 21-05061 5.50–6.00 Soil — — — — — — — — — — — 
0121-97-0326 21-05073 2.50–3.00 Soil — — — 0.043 — — — — — — — 

MD21-06-64167 21-25265 0.00–0.50 Soil — — — — — — — — — — — 
MD21-06-64168 21-25265 1.50–2.00 Soil — — — — — — — — — — — 
MD21-06-64169 21-25266 0.00–0.50 Soil — — — — — — — — — — — 
MD21-06-64170 21-25266 1.50–2.00 Soil — — — — — — — — — — — 
MD21-06-64171 21-25267 0.00–0.50 Soil — — — — — — — — — — — 
MD21-06-64172 21-25267 1.50–2.00 Soil — — — — — — — — — — — 
MD21-06-64173 21-25268 0.00–0.50 Soil — — — — — — — — — — — 
MD21-06-64177 21-25270 0.00–0.50 Soil — — — — — — — — — — — 
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Table I-3.2-2 (continued) 
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,2,

3,4
,6,

7,8
,9-

] 

MD21-06-64179 21-25271 0.00–0.50 Soil — — — — 0.193 (J) — — — 0.0156 (J) 0.0365 — 
MD21-06-64181 21-25272 0.00–0.50 Soil — — — — — — — — — — — 
MD21-06-64182 21-25272 0.50–1.00 Soil — — — — — — — — — — — 
MD21-06-64183 21-25273 0.00–0.50 Soil — — — — — — — — — — — 
MD21-06-64185 21-25274 0.00–0.50 Soil — — — — — — — — — — — 
MD21-06-64187 21-25275 0.00–0.50 Soil — — — — — — — — — — — 
MD21-06-64189 21-25276 0.00–0.50 Soil — — — — — — — — — — — 
MD21-06-64190 21-25276 1.50–2.00 Soil — — — — — — — — — — — 
MD21-06-64191 21-25277 0.00–0.50 Soil — — — — — — — — — — — 
MD21-06-66139 21-25384 12.00–14.00 Soil — — — — — — — — — — 1.85E-06 (J)
MD21-06-66235 21-25401 0.00–0.50 Soil — — — — 0.158 — — — 0.0112 (J) 0.0299 (J) — 
MD21-06-66237 21-25402 0.00–0.50 Soil — — — — 0.136 — — — — — — 
MD21-06-66239 21-25403 0.00–0.50 Soil — — — — — — — — — — — 
MD21-06-66240 21-25403 1.50–2.00 Soil — — — — 0.067 (J) — — — — — — 
MD21-06-66241 21-25404 0.00–0.50 Soil — — — — — — — — — — — 
MD21-06-66242 21-25404 1.50–2.00 Soil — — — — — — — — — — — 
MD21-06-66243 21-25405 0.00–0.50 Soil — — — — — — — — — — — 
0121-97-0001 21-05051 3.50–4.00 Fill — — — — — — — — — — — 
0121-97-0002 21-05051 6.00–6.50 Fill — — — — — — — — — — — 
0121-97-0003 21-05051 8.50–9.00 Fill — — — — — — — — — — — 
0121-97-0004 21-05051 11.50–12.00 Fill — — — — — — — — — — — 
0121-97-0026 21-05052 2.50–3.00 Fill — — — — 0.048 (J) — — — — — — 
0121-97-0051 21-05053 4.20–4.60 Fill — — — — — — — — — — — 
0121-97-0052 21-05053 6.50–7.00 Fill — — — — — 0.012 — — — — — 
0121-97-0053 21-05053 9.50–10.00 Fill — — — — 0.043 (J) 0.006 — — — — — 
0121-97-0066 21-05054 3.00–3.50 Fill — — — — — — — — — — — 
0121-97-0067 21-05054 6.00–6.50 Fill — — — — — — — — — — — 
0121-97-0068 21-05054 7.50–8.20 Fill — — — — — — — — — — — 
0121-97-0069 21-05054 10.50–11.00 Fill — — — — — — — — — — — 
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Table I-3.2-2 (continued) 

Sample ID 
Location 
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3,4
,6,
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] 

0121-97-0096 21-05056 4.50–5.00 Fill — — — — — — — — — — — 
0121-96-0481 21-05057 4.30–5.00 Fill — — — — — — — — — — — 
0121-96-0482 21-05057 9.50–10.00 Fill — — — — — — — — — — — 
0121-96-0483 21-05057 19.50–20.00 Fill — — — — — — — — — — — 

MD21-06-65781 21-25356 6.00–6.50 Fill — — — — — — — — — — 1.03E-06 (J)
MD21-06-65789 21-25357 6.40–6.80 Fill — — — — — — — — — — 8.3E-07 (J) 
MD21-06-65802 21-25359 5.00–7.50 Fill — — — — — — — 0.0029 (J) — — — 
MD21-06-65855 21-25363 7.00–8.00 Fill 1.04E-06 (J) 3.36E-07 (J) 7.51E-06 (J) — — — — — — — 5.44E-06 
MD21-06-65994 21-25375 6.00–7.00 Fill — — — — — — — — — — — 
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Table I-3.2-2 (continued) 

Sample ID 
Location 

ID Depth (ft) Me
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AAA3950 21-01615 0.00–0.50 Soil — — — — — — — — — — — 
AAA3951 21-01616 0.00–0.50 Soil — — — — — — — — — — — 
AAA3952 21-01617 0.00–0.50 Soil — — — — — — — — — — — 
AAA3953 21-01618 0.00–0.50 Soil — — — — — — — — — — — 
AAA3954 21-01619 0.00–0.50 Soil — — — — — — — — — — — 
AAA3957 21-01620 0.00–0.50 Soil — — — — — — — — — — — 
AAA3958 21-01621 0.00–0.50 Soil — — — — — — — — — — — 
AAA3959 21-01622 0.00–0.50 Soil — — — — — — — — — — — 
AAA3961 21-01623 0.00–0.50 Soil — — — — — — — — — — — 
AAA3962 21-01624 0.00–0.50 Soil — — — — — — — — — — — 
AAA3963 21-01625 0.00–0.50 Soil — — — — — — — — — — — 
AAA3964 21-01626 0.00–0.50 Soil — — — — — — — — — — — 
AAA3965 21-01627 0.00–0.50 Soil — — — — — 0.078 (J) — — — — — 
AAA3966 21-01628 0.00–0.50 Soil — — — — — — — — — — — 
AAA3967 21-01629 0.00–0.50 Soil — — — — — — — — — — — 
AAA3968 21-01630 0.00–0.50 Soil — — — — 0.13 (J) 0.18 (J) — — — — — 
AAA3970 21-01632 0.00–0.50 Soil — — — — — 0.06 (J) — — — — — 
AAA3971 21-01633 0.00–0.50 Soil — — — — — 0.69 (J) — — — — — 
AAA3974 21-01636 0.00–0.50 Soil — — — — — 0.045 (J) — — — — — 
AAA3976 21-01638 0.00–0.50 Soil — — — — — 0.044 (J) — — — — — 
AAA3980 21-01640 0.00–0.50 Soil — — — — 0.058 (J) 0.079 (J) — — — — — 
AAA3981 21-01641 0.00–0.50 Soil — — — — — 0.036 (J) — — — — — 
AAA3983 21-01642 0.00–0.50 Soil — — — — 0.046 (J) 0.084 (J) — — — — — 
AAA3985 21-01644 0.00–0.50 Soil — — — — 0.12 (J-) 0.26 (J-) — — — — — 
AAA3987 21-01646 0.00–0.50 Soil — — — — — — — — — — — 
AAA3993 21-01652 0.00–0.50 Soil — — — — — 0.029 (J) — — — — — 
AAA3995 21-01654 0.00–0.50 Soil — — — — — — — — — — — 
AAA3996 21-01655 0.00–0.50 Soil — — — — — — — — — — — 
AAA3997 21-01656 0.00–0.50 Soil — — — — — — — — — — — 
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Table I-3.2-2 (continued) 

Sample ID 
Location 

ID Depth (ft) Me
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AAA3998 21-01657 0.00–0.50 Soil — — — — — — — — — — — 
AAA4001 21-01658 0.00–0.50 Soil — — — — 0.094 (J) 0.16 (J) — — — — — 
AAA4003 21-01659 0.00–0.50 Soil — — — — — — — — — — — 
AAA4004 21-01660 0.00–0.50 Soil — — — — — 0.052 (J) — — — — — 
AAA4005 21-01661 0.00–0.50 Soil — — — — — 0.067 (J) — — — — — 
AAA4006 21-01662 0.00–0.50 Soil — — — — — — — — — — — 
AAA4008 21-01664 0.00–0.50 Soil — — — — — — — — — — — 
AAA7511 21-01860 0.25–0.50 Soil — — — — 0.62 0.75 — — — — — 
AAA7512 21-01860 0.50–1.00 Soil — — — — — 0.19 (J) — — — — — 
AAA7513 21-01861 0.00–0.25 Soil — — — — 0.15 (J) 0.29 (J) — — — — — 
AAA7514 21-01861 0.25–0.50 Soil — — — — — 0.24 (J) — — — — — 
AAA7516 21-01862 0.00–0.25 Soil — — — — 0.64 0.86 — — — — — 
AAA7517 21-01862 0.25–0.50 Soil — — — — — — — — — — — 
AAB7275 21-02568 0.00–0.25 Soil — — — — 0.089 (J) 0.15 (J) — — — — — 
AAB7276 21-02568 0.25–0.50 Soil — — — — — 0.11 (J-) — — — — — 
AAB7277 21-02568 0.50–1.00 Soil — — — — 1.3 1.8 — — — — — 
AAB7278 21-02569 0.00–0.25 Soil — — — — 0.31 (J) 0.44 — — — — — 
AAB7279 21-02569 0.25–0.50 Soil — — — — 0.086 (J) 0.12 (J) — — — — — 
AAB7280 21-02569 0.50–1.00 Soil — — — — — 0.12 (J) — — — — — 

0121-97-0166 21-05061 5.50–6.00 Soil — — — — — — — 0.006 — — — 
0121-97-0326 21-05073 2.50–3.00 Soil — — — — — — 0.004 (J) — — — — 

MD21-06-64167 21-25265 0.00–0.50 Soil — — — — 0.162 0.257 — — — — — 
MD21-06-64168 21-25265 1.50–2.00 Soil — — — — — 0.0166 (J) — — — — — 
MD21-06-64169 21-25266 0.00–0.50 Soil — — — — 0.168 0.327 — — — — — 
MD21-06-64170 21-25266 1.50–2.00 Soil — — — — — — — — — — — 
MD21-06-64171 21-25267 0.00–0.50 Soil — — — — 0.0337 (J) 0.0842 — — — — — 
MD21-06-64172 21-25267 1.50–2.00 Soil — — — — — — — — — — — 
MD21-06-64173 21-25268 0.00–0.50 Soil — — — — 0.216 0.594 — — — — — 
MD21-06-64177 21-25270 0.00–0.50 Soil — — — — 0.044 0.116 — — — — — 
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Table I-3.2-2 (continued) 

Sample ID 
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MD21-06-64179 21-25271 0.00–0.50 Soil — — — — 0.558 0.802 — — — — — 
MD21-06-64181 21-25272 0.00–0.50 Soil — — — — 0.119 0.261 — — — — — 
MD21-06-64182 21-25272 0.50–1.00 Soil — — — — 0.0802 0.168 — — — — — 
MD21-06-64183 21-25273 0.00–0.50 Soil — — — — 0.0148 (J) 0.034 (J) — — — — — 
MD21-06-64185 21-25274 0.00–0.50 Soil — — — — 0.0977 0.213 — — — — — 
MD21-06-64187 21-25275 0.00–0.50 Soil — — — — 0.0233 (J) 0.0446 (J) — — — — — 
MD21-06-64189 21-25276 0.00–0.50 Soil — — — — 0.0286 (J) 0.0853 (J) — — — — — 
MD21-06-64190 21-25276 1.50–2.00 Soil — — — — — 0.0162 (J) — — — — — 
MD21-06-64191 21-25277 0.00–0.50 Soil — — — — 0.0158 (J) 0.0466 (J) — — — — — 
MD21-06-66139 21-25384 12.00–14.00 Soil 3.82E-07 (J) — — — — — — — — — — 
MD21-06-66235 21-25401 0.00–0.50 Soil — — — — 0.294 0.388 (J) — — — — — 
MD21-06-66237 21-25402 0.00–0.50 Soil — — — — 0.039 0.103 (J) — — — — — 
MD21-06-66239 21-25403 0.00–0.50 Soil — — — — 0.0156 (J) 0.0281 (J) — — — — — 
MD21-06-66240 21-25403 1.50–2.00 Soil — — — — 0.0433 0.0706 — — — — — 
MD21-06-66241 21-25404 0.00–0.50 Soil — — — — — — — — — — — 
MD21-06-66242 21-25404 1.50–2.00 Soil — — — — — — — — — — — 
MD21-06-66243 21-25405 0.00–0.50 Soil — — — — 0.0113 (J) 0.0176 (J) — — — — — 
0121-97-0001 21-05051 3.50–4.00 Fill — — — — — — — 0.002 (J) — — — 
0121-97-0002 21-05051 6.00–6.50 Fill — — — — — — — 0.007 — — — 
0121-97-0003 21-05051 8.50–9.00 Fill — — — — — — — 0.005 — — — 
0121-97-0004 21-05051 11.50–12.00 Fill — — — — — — — 0.004 (J) — — — 
0121-97-0026 21-05052 2.50–3.00 Fill — — — — 0.17 (J) 0.16 (J) — — — — — 
0121-97-0051 21-05053 4.20–4.60 Fill — — — — — 0.043 (J) — 0.009 — — — 
0121-97-0052 21-05053 6.50–7.00 Fill — — — — 0.039 (J) 0.092 (J) — 0.034 — — — 
0121-97-0053 21-05053 9.50–10.00 Fill — — — — — 0.043 (J) 0.004 (J) 0.04 — — — 
0121-97-0066 21-05054 3.00–3.50 Fill — — — — 0.047 (J) 0.064 (J) — 0.008 0.002 (J) — — 
0121-97-0067 21-05054 6.00–6.50 Fill — — — — — — 0.002 (J) 0.032 0.01 — — 
0121-97-0068 21-05054 7.50–8.20 Fill — — — — — — 0.002 (J) 0.14 0.004 (J) — — 
0121-97-0069 21-05054 10.50–11.00 Fill — — — — — — 0.008 0.088 (J+) 0.01 (J+) — — 
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Table I-3.2-2 (continued) 

Sample ID 
Location 
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0121-97-0096 21-05056 4.50–5.00 Fill — — — — — — — — — — — 
0121-96-0481 21-05057 4.30–5.00 Fill — — — — 0.63 1 — — 0.0075 — — 
0121-96-0482 21-05057 9.50–10.00 Fill — — — — — — — — 0.01 — — 
0121-96-0483 21-05057 19.50–20.00 Fill — — — — — — — — 0.0078 — — 

MD21-06-65781 21-25356 6.00–6.50 Fill — — — — — — — — — — — 
MD21-06-65789 21-25357 6.40–6.80 Fill — — — — — — — — — — — 
MD21-06-65802 21-25359 5.00–7.50 Fill — — — — — — 0.0035 0.008 — — 0.00043 (J)
MD21-06-65855 21-25363 7.00–8.00 Fill 3.25E-06 (J) 1.63E-07 (J) 1.73E-07 (J) 6.96E-07 — — — — — — — 
MD21-06-65994 21-25375 6.00–7.00 Fill — — — — — — — — — — — 

See Appendix A for qualifier definitions. 
Units are mg/kg. 

* — = Not detected. 
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Table I-3.2-3 
Summary of Organic Chemicals Detected in Quaternary Alluvium 

Sample ID Location ID Depth (ft) Media Bi
s(
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0121-97-0027 21-05052 9.00–9.50 Qal — 0.002 (J) 0.002 (J) 0.002 (J) 
0121-96-0484 21-05057 22.50–23.90 Qal 0.087 (J) — — — 

See Appendix A for qualifier definitions. 
Units are mg/kg. 
* — = Not detected. 
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Table I-3.2-4 
Summary of Organic Chemicals Detected in Tuff 

Sample ID 
Location 

ID 
Collection 

Date Depth (ft) Media Ac
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0121-97-0005 21-05051 1/27/1997 13.80–14.50 Qbt 3 —* — — — — — — — — 
0121-97-0006 21-05051 1/27/1997 20.00–21.00 Qbt 3 — — — — — — — — — 
0121-97-0007 21-05051 1/27/1997 27.50–28.00 Qbt 3 — — — — — — — — — 
0121-97-0008 21-05051 1/28/1997 40.00–40.50 Qbt 3 — — — — — — — — — 
0121-97-0009 21-05051 1/28/1997 50.00–50.50 Qbt 3 — — — — — — — — — 
0121-97-0010 21-05051 1/28/1997 61.00–61.50 Qbt 3 — — — — — — — — — 
0121-97-0031 21-05052 3/25/1997 49.50–50.00 Qbt 3 — — — — — — — — — 
0121-97-0059 21-05053 1/22/1997 48.00–48.50 Qbt 3 — — — — — — — — — 
0121-97-0071 21-05054 1/17/1997 21.80–22.10 Qbt 3 — — — — — — — — — 
0121-97-0098 21-05056 1/15/1997 20.00–20.50 Qbt 3 — — — — — — — — — 
0121-96-0497 21-05058 12/11/1996 49.50–50.00 Qbt 3 — — — — — — — — — 
0121-97-0115 21-05059 2/4/1997 36.40–36.80 Qbt 3 — — — — — — — — — 
0121-97-0150 21-05060 2/20/1997 139.00–139.50 Qbt 2 — — — — — — — — — 
0121-97-0141 21-05060 2/18/1997 50.00–50.50 Qbt 3 — — — — — — — — — 
0121-97-0144 21-05060 2/19/1997 79.50–80.00 Qbt 3 — — — — — — — — — 
0121-97-0167 21-05061 2/26/1997 10.00–10.50 Qbt 3 — — — — — — — — — 
0121-97-0185 21-05061 3/6/1997 189.50–190.00 Qbt 1v — — — — — — — — — 
0121-97-0173 21-05061 2/27/1997 69.50–70.00 Qbt 3 — — — — — — — — — 
0121-97-0191 21-05062 2/6/1997 5.00–5.50 Qbt 3 — — — — — — — — — 
0121-97-0223 21-05063 3/25/1997 10.00–11.60 Qbt 3 — — — — — — — — — 
0121-96-0621 21-05065 12/13/1996 4.50–5.00 Qbt 3 — — — — — — — — — 
0121-97-0331 21-05073 1/9/1997 42.00–42.50 Qbt 3 — — — — — — — — — 
0121-97-0327 21-05073 1/8/1997 8.50–9.00 Qbt 3 — — — — — — — — — 
0121-97-1133 21-05075 3/10/1997 15.50–16.00 Qbt 3 — — — — — — — — — 
0121-97-1137 21-05075 3/11/1997 45.00–46.00 Qbt 3 — — — — — — — — — 
0121-97-1138 21-05075 3/11/1997 58.00–58.50 Qbt 3 — — — — — — — — — 
0121-97-1139 21-05075 3/11/1997 69.50–70.00 Qbt 3 — — — — — — — — — 
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MD21-06-63902 21-25262 12/16/2005 170.00–172.00 Qbt 1v — — 0.0402 (J) — — — — — — 
MD21-06-63897 21-25262 12/12/2005 22.00–23.50 Qbt 3 — — — — — — — — — 
MD21-06-63903 21-25262 12/19/2005 235.00–238.00 Qbt 1v — — 0.0353 (J+) — — — — — — 
MD21-06-63904 21-25262 12/20/2005 251.00–253.00 Qbt 1g — — — — — — — — — 
MD21-06-63905 21-25262 1/3/2006 333.00–335.00 Qct — — — — — — — — — 
MD21-06-63906 21-25262 1/4/2006 373.00–375.00 Qct — — — — — — — — — 
MD21-06-63907 21-25262 1/5/2006 378.00–380.00 Qbo — — — — — — — — — 
MD21-06-63898 21-25262 12/12/2005 75.00–77.00 Qbt 3 — — — — — — — — — 
MD21-06-63938 21-25263 3/21/2006 125.00–127.00 Qbt 2 — — 0.00609 — — — — — — 
MD21-06-63939 21-25263 3/23/2006 165.00–167.00 Qbt 2 — — 0.00546 — — — — — — 
MD21-06-63940 21-25263 3/24/2006 215.00–217.00 Qbt 1v — — 0.00536 (J) — — — — — — 
MD21-06-63941 21-25263 4/4/2006 269.00–271.00 Qbt 1g — — 0.0137 (J-) — — — — — — 
MD21-06-63942 21-25263 4/6/2006 330.00–332.00 Qbt t — — 0.0104 — — — — — — 
MD21-06-63943 21-25263 4/6/2006 340.00–342.00 Qct — — 0.00785 — — — — — — 
MD21-06-63944 21-25263 4/6/2006 351.00–354.00 Qbo — — 0.0112 — — — — — — 
MD21-06-63935 21-25263 3/15/2006 40.00–42.00 Qbt 3 — — — — — — — — — 
MD21-06-63973 21-25264 1/24/2006 30.00–31.50 Qbt 3 — — 0.0142 — — — — — — 
MD21-06-63981 21-25264 2/2/2006 325.80–327.00 Qct — — 0.0261 (J) — — — — — — 
MD21-06-63982 21-25264 2/2/2006 351.00–354.00 Qct — — — — — — — — — 
MD21-06-63974 21-25264 1/24/2006 60.00–63.00 Qbt 3 — — 0.0121 — — — — — — 
MD21-06-65769 21-25355 12/6/2005 17.50–20.00 Qbt 3 — — 0.0223 (J) — — — — — — 
MD21-06-65773 21-25355 12/6/2005 5.80–6.00 Qbt 3 — — — — — — — — — 
MD21-06-65803 21-25359 12/5/2005 21.00–22.00 Qbt 3 — — — — — — — — — 
MD21-06-65804 21-25359 12/5/2005 38.00–40.00 Qbt 3 — — — — — — — — — 
MD21-06-65818 21-25360 12/1/2005 11.00–11.50 Qbt 3 — — — — — — — — — 
MD21-06-65821 21-25361 3/9/2006 11.50–13.00 Qbt 3 — — 0.159 — — — — — — 
MD21-06-65823 21-25361 3/9/2006 5.00–6.00 Qbt 3 — — — — — — — — — 
MD21-06-65843 21-25362 3/9/2006 22.50–24.00 Qbt 3 — — 0.129 — — — — — — 
MD21-06-65844 21-25362 3/9/2006 37.00–39.00 Qbt 3 — — 0.00352 (J) — — — — — — 
MD21-06-65847 21-25362 3/9/2006 8.00–9.00 Qbt 3 — — — — — — — — — 
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MD21-06-65851 21-25363 3/8/2006 18.00–20.00 Qbt 3 — — 0.11 — — — — — — 
MD21-06-65852 21-25363 3/9/2006 37.00–40.00 Qbt 3 — — 0.091 — — — — — — 
MD21-06-65883 21-25365 11/30/2005 27.00–30.00 Qbt 3 — — — — — — — — — 
MD21-06-65890 21-25366 11/30/2005 25.00–27.90 Qbt 3 0.0172 (J) 0.0162 (J) — 0.0149 (J) — — — — — 
MD21-06-65913 21-25368 2/28/2006 26.00–29.00 Qbt 3 — — 0.012 — — — — — — 
MD21-06-65920 21-25369 2/28/2006 25.00–27.90 Qbt 3 — — 0.01 — — — — — — 
MD21-06-65927 21-25370 2/28/2006 27.00–30.00 Qbt 3 — — 0.0213 — — — — — — 
MD21-06-65944 21-25372 4/18/2006 101.50–103.50 Qbt 2 — — — — 0.00164 — — — — 
MD21-06-65945 21-25372 4/19/2006 181.00–183.00 Qbt 1v — — — — 0.00153 — — — — 
MD21-06-65942 21-25372 4/18/2006 50.00–52.00 Qbt 3 — — — — 0.00221 — — — — 
MD21-06-65951 21-25372 3/14/2006 6.00–7.00 Qbt 3 — — — — — — — — — 
MD21-06-65943 21-25372 4/18/2006 75.00–77.00 Qbt 3 — — — — 0.00176 — — — — 
MD21-06-65961 21-25373 2/13/2006 139.00–141.00 Qbt 2 — — 0.0145 — — — — — — 
MD21-06-65962 21-25373 2/14/2006 211.00–213.00 Qbt 1v — — 0.0104 — — — — — — 
MD21-06-65963 21-25373 2/17/2006 276.00–279.00 Qbt 1g — — 0.00345 (J) — — — — — — 
MD21-06-65956 21-25373 2/7/2006 32.00–34.00 Qbt 3 — — — 0.00929 (J) — — 0.0382 — 0.126 
MD21-06-65959 21-25373 2/7/2006 66.00–69.00 Qbt 3 — — — — — — — — — 
MD21-06-65960 21-25373 2/8/2006 99.00–101.00 Qbt 2 — — 0.00288 (J) — — — — — — 
MD21-06-65974 21-25374 6/7/2006 109.00–111.00 Qbt 2 — — 0.0105 — — — — — — 
MD21-06-65975 21-25374 6/8/2006 174.00–176.00 Qbt 1v — — 0.0028 (J) — — — — — — 
MD21-06-65973 21-25374 6/7/2006 27.00–29.00 Qbt 3 — — 0.0044 (J) — — — — — — 
MD21-06-65989 21-25375 1/17/2006 190.00–192.00 Qbt 1v — — 0.008 (J-) — — — — — — 
MD21-06-65990 21-25375 1/18/2006 253.00–255.00 Qbt 1g — — 0.0067 — — — — — — 
MD21-06-65991 21-25375 1/19/2006 277.00–280.00 Qbt 1g — — 0.00644 — — — — — — 
MD21-06-65985 21-25375 1/11/2006 29.00–30.00 Qbt 3 — — — — — — — — — 
MD21-06-65986 21-25375 1/11/2006 32.00–33.00 Qbt 3 — — — — — — — — — 
MD21-06-65988 21-25375 1/12/2006 80.00–83.00 Qbt 3 — — 0.0124 — — — — — — 
MD21-06-66003 21-25376 4/12/2006 108.50–110.90 Qbt 2 — — 0.00428 (J) — — — — — — 
MD21-06-66004 21-25376 4/12/2006 148.00–151.00 Qbt 2 — — 0.00521 (J) — — — — — — 
MD21-06-66005 21-25376 4/13/2006 198.00–200.00 Qbt 1v — — 0.006 — — — — — — 
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MD21-06-66006 21-25376 4/13/2006 238.00–240.00 Qbt 1g — — 0.00615 — — — — — — 
MD21-06-66000 21-25376 4/11/2006 28.00–29.50 Qbt 3 — — 0.00655 — — — — — — 
MD21-06-66007 21-25376 4/14/2006 280.00–283.00 Qbt 1g — — 0.0143 — 0.00753 — — — — 
MD21-06-66001 21-25376 4/11/2006 31.50–33.00 Qbt 3 — — 0.00426 (J) — — — — — — 
MD21-06-66002 21-25376 4/11/2006 70.00–72.00 Qbt 3 — — 0.00523 (J) — — — — — — 
MD21-06-66106 21-25380 3/3/2006 10.00–11.00 Qbt 3 — — — — — — — — — 
MD21-06-66122 21-25382 2/23/2006 11.50–12.00 Qbt 3 — — — — — — — — — 
MD21-06-66119 21-25382 2/23/2006 23.60–25.00 Qbt 3 0.0498 (J+) — 0.0192 0.052 (J+) — 0.0907 (J+) 0.192 (J) 0.308 (J+) 0.116 (J+)
MD21-06-66121 21-25382 2/23/2006 97.00–100.00 Qbt 3 — — 0.00354 (J) — — — — — — 
MD21-06-66127 21-25383 2/21/2006 36.00–38.00 Qbt 3 — — 0.00353 (J) — — — — — — 
MD21-06-66136 21-25384 1/27/2006 56.50–58.50 Qbt 3 — — — — — — — — — 
MD21-06-66181 21-25389 2/2/2006 100.00–103.00 Qbt 3 — — 0.0299 (J+) — — — — — — 
MD21-06-66187 21-25390 1/10/2006 30.00–31.00 Qbt 3 — — — — — — — — — 
MD21-06-66188 21-25390 1/10/2006 32.50–33.50 Qbt 3 — — — — — — — — — 
MD21-06-66190 21-25390 1/10/2006 97.00–100.00 Qbt 3 — — — — — — — — — 
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0121-97-0005 21-05051 1/27/1997 13.80–14.50 Qbt 3 — — — — — — — — — 
0121-97-0006 21-05051 1/27/1997 20.00–21.00 Qbt 3 — — — — — — — — — 
0121-97-0007 21-05051 1/27/1997 27.50–28.00 Qbt 3 — — — — — — — — — 
0121-97-0008 21-05051 1/28/1997 40.00–40.50 Qbt 3 — — — — — — — — — 
0121-97-0009 21-05051 1/28/1997 50.00–50.50 Qbt 3 — — 0.074 (J) — — — — — — 
0121-97-0010 21-05051 1/28/1997 61.00–61.50 Qbt 3 — — 0.12 (J) — — — — — — 
0121-97-0031 21-05052 3/25/1997 49.50–50.00 Qbt 3 — — — — — — — — — 
0121-97-0059 21-05053 1/22/1997 48.00–48.50 Qbt 3 — — — — — — — — — 
0121-97-0071 21-05054 1/17/1997 21.80–22.10 Qbt 3 — — — — — — — — — 
0121-97-0098 21-05056 1/15/1997 20.00–20.50 Qbt 3 — — — — — — — — — 
0121-96-0497 21-05058 12/11/1996 49.50–50.00 Qbt 3 — — — — — — — — — 
0121-97-0115 21-05059 2/4/1997 36.40–36.80 Qbt 3 — — — — — — — — — 
0121-97-0150 21-05060 2/20/1997 139.00–139.50 Qbt 2 — — — — 0.002 (J) — — — — 
0121-97-0141 21-05060 2/18/1997 50.00–50.50 Qbt 3 — — — — — — — — — 
0121-97-0144 21-05060 2/19/1997 79.50–80.00 Qbt 3 — — 0.079 (J) — 0.004 (J) — — — — 
0121-97-0167 21-05061 2/26/1997 10.00–10.50 Qbt 3 — — — — — — — — — 
0121-97-0185 21-05061 3/6/1997 189.50–190.00 Qbt 1v — — — — 0.003 (J) — — — — 
0121-97-0173 21-05061 2/27/1997 69.50–70.00 Qbt 3 — — — — — — — — — 
0121-97-0191 21-05062 2/6/1997 5.00–5.50 Qbt 3 — — — — — — — — — 
0121-97-0223 21-05063 3/25/1997 10.00–11.60 Qbt 3 — — — — — — — — — 
0121-96-0621 21-05065 12/13/1996 4.50–5.00 Qbt 3 — — — — — — — — — 
0121-97-0331 21-05073 1/9/1997 42.00–42.50 Qbt 3 — — — — — — — — — 
0121-97-0327 21-05073 1/8/1997 8.50–9.00 Qbt 3 — — — — — — — — — 
0121-97-1133 21-05075 3/10/1997 15.50–16.00 Qbt 3 — — — — — — — — — 
0121-97-1137 21-05075 3/11/1997 45.00–46.00 Qbt 3 — — — — — — — — — 
0121-97-1138 21-05075 3/11/1997 58.00–58.50 Qbt 3 — — — — — — — — — 
0121-97-1139 21-05075 3/11/1997 69.50–70.00 Qbt 3 — — — — — — — — — 
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MD21-06-63902 21-25262 12/16/2005 170.00–172.00 Qbt 1v — — — — — — — — — 
MD21-06-63897 21-25262 12/12/2005 22.00–23.50 Qbt 3 — 0.278 (J) — — — — — — — 
MD21-06-63903 21-25262 12/19/2005 235.00–238.00 Qbt 1v — 0.348 (J) — — — — — — — 
MD21-06-63904 21-25262 12/20/2005 251.00–253.00 Qbt 1g — — — — — — 0.00231 (J) — — 
MD21-06-63905 21-25262 1/3/2006 333.00–335.00 Qct — 0.661 (J) — — — — — — — 
MD21-06-63906 21-25262 1/4/2006 373.00–375.00 Qct — 0.65 (J) — — — — — — — 
MD21-06-63907 21-25262 1/5/2006 378.00–380.00 Qbo — 0.617 (J) — — — — — — — 
MD21-06-63898 21-25262 12/12/2005 75.00–77.00 Qbt 3 — — — 0.076 (J) — — — — — 
MD21-06-63938 21-25263 3/21/2006 125.00–127.00 Qbt 2 — — — — — 0.0725 (J) — — — 
MD21-06-63939 21-25263 3/23/2006 165.00–167.00 Qbt 2 — — — — — — — — — 
MD21-06-63940 21-25263 3/24/2006 215.00–217.00 Qbt 1v — — — — — — — — — 
MD21-06-63941 21-25263 4/4/2006 269.00–271.00 Qbt 1g — — — — 0.00366 (J-) — — — — 
MD21-06-63942 21-25263 4/6/2006 330.00–332.00 Qbt t — — — — — — — 0.000299 (J) — 
MD21-06-63943 21-25263 4/6/2006 340.00–342.00 Qct — — — — — — — 0.000293 (J) — 
MD21-06-63944 21-25263 4/6/2006 351.00–354.00 Qbo — — — — — — — 0.000234 (J) — 
MD21-06-63935 21-25263 3/15/2006 40.00–42.00 Qbt 3 — — 0.0949 (J) — — — — — — 
MD21-06-63973 21-25264 1/24/2006 30.00–31.50 Qbt 3 — — — — — — — — — 
MD21-06-63981 21-25264 2/2/2006 325.80–327.00 Qct — — — — — — — — — 
MD21-06-63982 21-25264 2/2/2006 351.00–354.00 Qct — — — — — — — — — 
MD21-06-63974 21-25264 1/24/2006 60.00–63.00 Qbt 3 — — 0.124 (J) — — — — — — 
MD21-06-65769 21-25355 12/6/2005 17.50–20.00 Qbt 3 — — — — — — — — — 
MD21-06-65773 21-25355 12/6/2005 5.80–6.00 Qbt 3 — — — — — — — — — 
MD21-06-65803 21-25359 12/5/2005 21.00–22.00 Qbt 3 — — — — — — — — — 
MD21-06-65804 21-25359 12/5/2005 38.00–40.00 Qbt 3 — — — — — — — — — 
MD21-06-65818 21-25360 12/1/2005 11.00–11.50 Qbt 3 — — — — — — — — — 
MD21-06-65821 21-25361 3/9/2006 11.50–13.00 Qbt 3 — — — — — — — — — 
MD21-06-65823 21-25361 3/9/2006 5.00–6.00 Qbt 3 — — — — — — — — — 
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MD21-06-65843 21-25362 3/9/2006 22.50–24.00 Qbt 3 — — — — — — — — — 
MD21-06-65844 21-25362 3/9/2006 37.00–39.00 Qbt 3 — — — — — — — — — 
MD21-06-65847 21-25362 3/9/2006 8.00–9.00 Qbt 3 — — — — — — — — — 
MD21-06-65851 21-25363 3/8/2006 18.00–20.00 Qbt 3 — — — — — — — — — 
MD21-06-65852 21-25363 3/9/2006 37.00–40.00 Qbt 3 — — — — — — — — — 
MD21-06-65883 21-25365 11/30/2005 27.00–30.00 Qbt 3 — — — — — — — — — 
MD21-06-65890 21-25366 11/30/2005 25.00–27.90 Qbt 3 0.0147 (J) — — — — — — — 0.0162 (J)
MD21-06-65913 21-25368 2/28/2006 26.00–29.00 Qbt 3 — — — — — — — — — 
MD21-06-65920 21-25369 2/28/2006 25.00–27.90 Qbt 3 — 0.593 (J) — — — — — — — 
MD21-06-65927 21-25370 2/28/2006 27.00–30.00 Qbt 3 — — — — — — — — — 
MD21-06-65944 21-25372 4/18/2006 101.50–103.50 Qbt 2 — — — — — — — — — 
MD21-06-65945 21-25372 4/19/2006 181.00–183.00 Qbt 1v — — — — — — — — — 
MD21-06-65942 21-25372 4/18/2006 50.00–52.00 Qbt 3 — — — — — — — — — 
MD21-06-65951 21-25372 3/14/2006 6.00–7.00 Qbt 3 — — — — — — — — — 
MD21-06-65943 21-25372 4/18/2006 75.00–77.00 Qbt 3 — 0.553 (J) — — — — — — — 
MD21-06-65961 21-25373 2/13/2006 139.00–141.00 Qbt 2 — — — — — — — — — 
MD21-06-65962 21-25373 2/14/2006 211.00–213.00 Qbt 1v — — — — — — — — — 
MD21-06-65963 21-25373 2/17/2006 276.00–279.00 Qbt 1g — — — — — — — — — 
MD21-06-65956 21-25373 2/7/2006 32.00–34.00 Qbt 3 0.0106 (J) — — — — — — — — 
MD21-06-65959 21-25373 2/7/2006 66.00–69.00 Qbt 3 — — — — — — — — — 
MD21-06-65960 21-25373 2/8/2006 99.00–101.00 Qbt 2 — — — — — — — — — 
MD21-06-65974 21-25374 6/7/2006 109.00–111.00 Qbt 2 — — — — — — — — — 
MD21-06-65975 21-25374 6/8/2006 174.00–176.00 Qbt 1v — — — — — — — — — 
MD21-06-65973 21-25374 6/7/2006 27.00–29.00 Qbt 3 — — — — — — — — — 
MD21-06-65989 21-25375 1/17/2006 190.00–192.00 Qbt 1v — — — — — — — — — 
MD21-06-65990 21-25375 1/18/2006 253.00–255.00 Qbt 1g — — 0.0747 (J) — — — — — — 
MD21-06-65991 21-25375 1/19/2006 277.00–280.00 Qbt 1g — — — — — — — — — 
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MD21-06-65985 21-25375 1/11/2006 29.00–30.00 Qbt 3 — — 0.207 — — — — — — 
MD21-06-65986 21-25375 1/11/2006 32.00–33.00 Qbt 3 — — — — — — — 0.00023 (J) — 
MD21-06-65988 21-25375 1/12/2006 80.00–83.00 Qbt 3 — — — — — — — — — 
MD21-06-66003 21-25376 4/12/2006 108.50–110.90 Qbt 2 — — — — — — — — — 
MD21-06-66004 21-25376 4/12/2006 148.00–151.00 Qbt 2 — — — — — — — — — 
MD21-06-66005 21-25376 4/13/2006 198.00–200.00 Qbt 1v — — — — — — — — — 
MD21-06-66006 21-25376 4/13/2006 238.00–240.00 Qbt 1g — — — — — — — — — 
MD21-06-66000 21-25376 4/11/2006 28.00–29.50 Qbt 3 — — — — — — — — — 
MD21-06-66007 21-25376 4/14/2006 280.00–283.00 Qbt 1g — — — — — — — 0.000489 (J) — 
MD21-06-66001 21-25376 4/11/2006 31.50–33.00 Qbt 3 — — — — — — — — — 
MD21-06-66002 21-25376 4/11/2006 70.00–72.00 Qbt 3 — — — — — — — — — 
MD21-06-66106 21-25380 3/3/2006 10.00–11.00 Qbt 3 — — — — — — — — — 
MD21-06-66122 21-25382 2/23/2006 11.50–12.00 Qbt 3 — — — — — — — — — 
MD21-06-66119 21-25382 2/23/2006 23.60–25.00 Qbt 3 — 0.634 (J) — — — — — — — 
MD21-06-66121 21-25382 2/23/2006 97.00–100.00 Qbt 3 — — — — — — — — — 
MD21-06-66127 21-25383 2/21/2006 36.00–38.00 Qbt 3 — — — — — — — — — 
MD21-06-66136 21-25384 1/27/2006 56.50–58.50 Qbt 3 — — 0.228 — — — — — — 
MD21-06-66181 21-25389 2/2/2006 100.00–103.00 Qbt 3 — — — — — — — — — 
MD21-06-66187 21-25390 1/10/2006 30.00–31.00 Qbt 3 — — — — — — — 0.000295 (J) — 
MD21-06-66188 21-25390 1/10/2006 32.50–33.50 Qbt 3 — 0.59 (J) — — — — — — — 
MD21-06-66190 21-25390 1/10/2006 97.00–100.00 Qbt 3 — 0.567 (J) — — — — — — — 
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MD21-06-66187 21-25390 1/10/2006 30.00–31.00 Qbt 3 — — — — — — — — — 
MD21-06-66188 21-25390 1/10/2006 32.50–33.50 Qbt 3 — — — — — — — — — 
MD21-06-66190 21-25390 1/10/2006 97.00–100.00 Qbt 3 — — — — — — — — — 
MD21-06-66181 21-25389 2/2/2006 100.00–103.00 Qbt 3 — — — — — — — — — 
MD21-06-66136 21-25384 1/27/2006 56.50–58.50 Qbt 3 — — — — — — — — — 
MD21-06-66127 21-25383 2/21/2006 36.00–38.00 Qbt 3 — — — — — — — — — 
MD21-06-66122 21-25382 2/23/2006 11.50–12.00 Qbt 3 — — — — — — — 5.41E-06 8.86E-06
MD21-06-66119 21-25382 2/23/2006 23.60–25.00 Qbt 3 0.0976 (J+) — — — — 0.244 (J+) 0.0306 (J+) — — 
MD21-06-66121 21-25382 2/23/2006 97.00–100.00 Qbt 3 — — — — — — — — — 
MD21-06-66106 21-25380 3/3/2006 10.00–11.00 Qbt 3 — — — — — — — — — 
MD21-06-66000 21-25376 4/11/2006 28.00–29.50 Qbt 3 — — — — — — — — — 
MD21-06-66001 21-25376 4/11/2006 31.50–33.00 Qbt 3 — — — — — — — — — 
MD21-06-66002 21-25376 4/11/2006 70.00–72.00 Qbt 3 — — — — — — — — — 
MD21-06-66003 21-25376 4/12/2006 108.50–110.90 Qbt 2 — — — — — — — — — 
MD21-06-66004 21-25376 4/12/2006 148.00–151.00 Qbt 2 — — — — — — — — — 
MD21-06-66005 21-25376 4/13/2006 198.00–200.00 Qbt 1v — — — — — — — — — 
MD21-06-66006 21-25376 4/13/2006 238.00–240.00 Qbt 1g — — — — — — — — — 
MD21-06-66007 21-25376 4/14/2006 280.00–283.00 Qbt 1g — — — — — — — — — 
MD21-06-65985 21-25375 1/11/2006 29.00–30.00 Qbt 3 — — — — 0.0405 (J) 0.0175 (J) — — — 
MD21-06-65986 21-25375 1/11/2006 32.00–33.00 Qbt 3 — — — — — — — — — 
MD21-06-65988 21-25375 1/12/2006 80.00–83.00 Qbt 3 — — — — — — — — — 
MD21-06-65989 21-25375 1/17/2006 190.00–192.00 Qbt 1v — — — — — — — — — 
MD21-06-65990 21-25375 1/18/2006 253.00–255.00 Qbt 1g — — — — — — — — — 
MD21-06-65991 21-25375 1/19/2006 277.00–280.00 Qbt 1g — — — — — — — — — 
MD21-06-65973 21-25374 6/7/2006 27.00–29.00 Qbt 3 — — — — — — — — — 
MD21-06-65974 21-25374 6/7/2006 109.00–111.00 Qbt 2 — — — — — — — — — 
MD21-06-65975 21-25374 6/8/2006 174.00–176.00 Qbt 1v — — — — — — — — — 
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MD21-06-65956 21-25373 2/7/2006 32.00–34.00 Qbt 3 0.0113 (J) — — — — — — — — 
MD21-06-65959 21-25373 2/7/2006 66.00–69.00 Qbt 3 — — — — — — — — — 
MD21-06-65960 21-25373 2/8/2006 99.00–101.00 Qbt 2 — — — — — — — — — 
MD21-06-65961 21-25373 2/13/2006 139.00–141.00 Qbt 2 — — — — — — — — — 
MD21-06-65962 21-25373 2/14/2006 211.00–213.00 Qbt 1v — — — — — — — — — 
MD21-06-65963 21-25373 2/17/2006 276.00–279.00 Qbt 1g — — — — — — — — — 
MD21-06-65951 21-25372 3/14/2006 6.00–7.00 Qbt 3 — — — — — — — 1.76E-07 (J) 1.76E-07
MD21-06-65942 21-25372 4/18/2006 50.00–52.00 Qbt 3 — — — — — — — — — 
MD21-06-65943 21-25372 4/18/2006 75.00–77.00 Qbt 3 — — — — — — — — — 
MD21-06-65944 21-25372 4/18/2006 101.50–103.50 Qbt 2 — — — — — — — — — 
MD21-06-65945 21-25372 4/19/2006 181.00–183.00 Qbt 1v — — — — — — — — — 
MD21-06-65927 21-25370 2/28/2006 27.00–30.00 Qbt 3 — — — — — — — — — 
MD21-06-65920 21-25369 2/28/2006 25.00–27.90 Qbt 3 — — — — — — — — — 
MD21-06-65913 21-25368 2/28/2006 26.00–29.00 Qbt 3 — — — — — — — — — 
MD21-06-65890 21-25366 11/30/2005 25.00–27.90 Qbt 3 — — — — — 0.015 (J) 0.0161 (J) — — 
MD21-06-65883 21-25365 11/30/2005 27.00–30.00 Qbt 3 — — — — — — — — — 
MD21-06-65851 21-25363 3/8/2006 18.00–20.00 Qbt 3 — — — — — — — — — 
MD21-06-65852 21-25363 3/9/2006 37.00–40.00 Qbt 3 — — — — — — — — — 
MD21-06-65847 21-25362 3/9/2006 8.00–9.00 Qbt 3 — — — — — — — 3.63E-07 (J) 3.63E-07
MD21-06-65843 21-25362 3/9/2006 22.50–24.00 Qbt 3 — — — — — — — — — 
MD21-06-65844 21-25362 3/9/2006 37.00–39.00 Qbt 3 — — — — — — — — — 
MD21-06-65823 21-25361 3/9/2006 5.00–6.00 Qbt 3 — — — — — — — 1.99E-07 (J) 3.63E-07
MD21-06-65821 21-25361 3/9/2006 11.50–13.00 Qbt 3 — — — — — — — — — 
MD21-06-65818 21-25360 12/1/2005 11.00–11.50 Qbt 3 — — — — — — — 2.24E-07 (J) 2.24E-07
MD21-06-65803 21-25359 12/5/2005 21.00–22.00 Qbt 3 — — — — — — — — — 
MD21-06-65804 21-25359 12/5/2005 38.00–40.00 Qbt 3 — — — — — — — — — 
MD21-06-65773 21-25355 12/6/2005 5.80–6.00 Qbt 3 — — — — — — — — — 
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Table I-3.2-4 (continued) 
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MD21-06-65769 21-25355 12/6/2005 17.50–20.00 Qbt 3 — — — — — — — — — 
MD21-06-63973 21-25264 1/24/2006 30.00–31.50 Qbt 3 — — — — — — — — — 
MD21-06-63974 21-25264 1/24/2006 60.00–63.00 Qbt 3 — — — — — 0.0151 (J) — — — 
MD21-06-63981 21-25264 2/2/2006 325.80–327.00 Qct — — — 0.000235 (J) — — — — — 
MD21-06-63982 21-25264 2/2/2006 351.00–354.00 Qct — — 0.000271 (J) — — — — — — 
MD21-06-63935 21-25263 3/15/2006 40.00–42.00 Qbt 3 — — — — — 0.0105 (J) — — — 
MD21-06-63938 21-25263 3/21/2006 125.00–127.00 Qbt 2 — — — — — — — — — 
MD21-06-63939 21-25263 3/23/2006 165.00–167.00 Qbt 2 — — — — — — — — — 
MD21-06-63940 21-25263 3/24/2006 215.00–217.00 Qbt 1v — — — — — — — — — 
MD21-06-63941 21-25263 4/4/2006 269.00–271.00 Qbt 1g — — — — — — — — — 
MD21-06-63942 21-25263 4/6/2006 330.00–332.00 Qbt t — — — — — — — — — 
MD21-06-63943 21-25263 4/6/2006 340.00–342.00 Qct — — — — — — — — — 
MD21-06-63944 21-25263 4/6/2006 351.00–354.00 Qbo — — — — — — — — — 
MD21-06-63897 21-25262 12/12/2005 22.00–23.50 Qbt 3 — — — — — — — — — 
MD21-06-63898 21-25262 12/12/2005 75.00–77.00 Qbt 3 — — — — — — — — — 
MD21-06-63902 21-25262 12/16/2005 170.00–172.00 Qbt 1v — — — — — — — — — 
MD21-06-63903 21-25262 12/19/2005 235.00–238.00 Qbt 1v — — — — — — — — — 
MD21-06-63904 21-25262 12/20/2005 251.00–253.00 Qbt 1g — — — — — — — — — 
MD21-06-63905 21-25262 1/3/2006 333.00–335.00 Qct — — — — — — — — — 
MD21-06-63906 21-25262 1/4/2006 373.00–375.00 Qct — — — — — — — — — 
MD21-06-63907 21-25262 1/5/2006 378.00–380.00 Qbo — — — — — — — — — 
0121-97-1133 21-05075 3/10/1997 15.50–16.00 Qbt 3 — — — — 0.071 (J) — — — — 
0121-97-1137 21-05075 3/11/1997 45.00–46.00 Qbt 3 — — — — 0.1 (J) — — — — 
0121-97-1138 21-05075 3/11/1997 58.00–58.50 Qbt 3 — — — — 0.094 (J) — — — — 
0121-97-1139 21-05075 3/11/1997 69.50–70.00 Qbt 3 — — — — 0.099 (J) — — — — 
0121-97-0327 21-05073 1/8/1997 8.50–9.00 Qbt 3 — — — — — — — — — 
0121-97-0331 21-05073 1/9/1997 42.00–42.50 Qbt 3 — 0.002 (J) — — — — — — — 
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0121-96-0621 21-05065 12/13/1996 4.50–5.00 Qbt 3 — 0.001 (J) — — — — — — — 
0121-97-0223 21-05063 3/25/1997 10.00–11.60 Qbt 3 — — — — — — — — — 
0121-97-0191 21-05062 2/6/1997 5.00–5.50 Qbt 3 — — — — — — — — — 
0121-97-0167 21-05061 2/26/1997 10.00–10.50 Qbt 3 — — — — — — — — — 
0121-97-0173 21-05061 2/27/1997 69.50–70.00 Qbt 3 — — — — 0.13 (J) — — — — 
0121-97-0185 21-05061 3/6/1997 189.50–190.00 Qbt 1v — — — — — — — — — 
0121-97-0141 21-05060 2/18/1997 50.00–50.50 Qbt 3 — — — — 0.071 (J) — — — — 
0121-97-0144 21-05060 2/19/1997 79.50–80.00 Qbt 3 — — — — — — — — — 
0121-97-0150 21-05060 2/20/1997 139.00–139.50 Qbt 2 — — — — — — — — — 
0121-97-0115 21-05059 2/4/1997 36.40–36.80 Qbt 3 — — — — 0.037 (J) — — — — 
0121-96-0497 21-05058 12/11/1996 49.50–50.00 Qbt 3 — — — — 0.057 (J) — — — — 
0121-97-0098 21-05056 1/15/1997 20.00–20.50 Qbt 3 — — — — 0.052 (J) — — — — 
0121-97-0071 21-05054 1/17/1997 21.80–22.10 Qbt 3 — — — — 0.09 (J) — — — — 
0121-97-0059 21-05053 1/22/1997 48.00–48.50 Qbt 3 — — — — — — — — — 
0121-97-0031 21-05052 3/25/1997 49.50–50.00 Qbt 3 — — — — — — — — — 
0121-97-0005 21-05051 1/27/1997 13.80–14.50 Qbt 3 — — — — — — — — — 
0121-97-0006 21-05051 1/27/1997 20.00–21.00 Qbt 3 — — — — 0.077 (J) — — — — 
0121-97-0007 21-05051 1/27/1997 27.50–28.00 Qbt 3 — — — — — — — — — 
0121-97-0008 21-05051 1/28/1997 40.00–40.50 Qbt 3 — — — — 0.043 (J) — — — — 
0121-97-0009 21-05051 1/28/1997 50.00–50.50 Qbt 3 — — — — — — — — — 
0121-97-0010 21-05051 1/28/1997 61.00–61.50 Qbt 3 — — — — — — — — — 
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MD21-06-66187 21-25390 1/10/2006 30.00–31.00 Qbt 3 — — — — — — — — — 
MD21-06-66188 21-25390 1/10/2006 32.50–33.50 Qbt 3 — — — — — — — — — 
MD21-06-66190 21-25390 1/10/2006 97.00–100.00 Qbt 3 — — — — — — — — — 
MD21-06-66181 21-25389 2/2/2006 100.00–103.00 Qbt 3 — — — — — — — — — 
MD21-06-66136 21-25384 1/27/2006 56.50–58.50 Qbt 3 — — — — — — — — — 
MD21-06-66127 21-25383 2/21/2006 36.00–38.00 Qbt 3 — — — — — — — — — 
MD21-06-66122 21-25382 2/23/2006 11.50–12.00 Qbt 3 7.65E-07 (J) 4.01E-06 1.19E-07 (J) 2.87E-07 (J) 1.47E-07 (J) 7.18E-07 — — 9.18E-08 (J)
MD21-06-66119 21-25382 2/23/2006 23.60–25.00 Qbt 3 — — — — — — — — — 
MD21-06-66121 21-25382 2/23/2006 97.00–100.00 Qbt 3 — — — — — — — — — 
MD21-06-66106 21-25380 3/3/2006 10.00–11.00 Qbt 3 — — — — — — — — — 
MD21-06-66000 21-25376 4/11/2006 28.00–29.50 Qbt 3 — — — — — — — — — 
MD21-06-66001 21-25376 4/11/2006 31.50–33.00 Qbt 3 — — — — — — — — — 
MD21-06-66002 21-25376 4/11/2006 70.00–72.00 Qbt 3 — — — — — — — — — 
MD21-06-66003 21-25376 4/12/2006 108.50–110.90 Qbt 2 — — — — — — — — — 
MD21-06-66004 21-25376 4/12/2006 148.00–151.00 Qbt 2 — — — — — — — — — 
MD21-06-66005 21-25376 4/13/2006 198.00–200.00 Qbt 1v — — — — — — — — — 
MD21-06-66006 21-25376 4/13/2006 238.00–240.00 Qbt 1g — — — — — — — — — 
MD21-06-66007 21-25376 4/14/2006 280.00–283.00 Qbt 1g — — — — — — — — — 
MD21-06-65985 21-25375 1/11/2006 29.00–30.00 Qbt 3 — — — — — — — — — 
MD21-06-65986 21-25375 1/11/2006 32.00–33.00 Qbt 3 — — — — — — — — — 
MD21-06-65988 21-25375 1/12/2006 80.00–83.00 Qbt 3 — — — — — — — — — 
MD21-06-65989 21-25375 1/17/2006 190.00–192.00 Qbt 1v — — — — — — — — — 
MD21-06-65990 21-25375 1/18/2006 253.00–255.00 Qbt 1g — — — — — — — — — 
MD21-06-65991 21-25375 1/19/2006 277.00–280.00 Qbt 1g — — — — — — — — — 
MD21-06-65973 21-25374 6/7/2006 27.00–29.00 Qbt 3 — — — — — — — — — 
MD21-06-65974 21-25374 6/7/2006 109.00–111.00 Qbt 2 — — — — — — — — — 
MD21-06-65975 21-25374 6/8/2006 174.00–176.00 Qbt 1v — — — — — — — — — 
MD21-06-65956 21-25373 2/7/2006 32.00–34.00 Qbt 3 — — — — — — — — — 
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MD21-06-65959 21-25373 2/7/2006 66.00–69.00 Qbt 3 — — — — — — — — — 
MD21-06-65960 21-25373 2/8/2006 99.00–101.00 Qbt 2 — — — — — — — — — 
MD21-06-65961 21-25373 2/13/2006 139.00–141.00 Qbt 2 — — — — — — — — — 
MD21-06-65962 21-25373 2/14/2006 211.00–213.00 Qbt 1v — — — — — — — — — 
MD21-06-65963 21-25373 2/17/2006 276.00–279.00 Qbt 1g — — — — — — — — — 
MD21-06-65951 21-25372 3/14/2006 6.00–7.00 Qbt 3 — — — — — — — — — 
MD21-06-65942 21-25372 4/18/2006 50.00–52.00 Qbt 3 — — — — — — — — — 
MD21-06-65943 21-25372 4/18/2006 75.00–77.00 Qbt 3 — — — — — — — — — 
MD21-06-65944 21-25372 4/18/2006 101.50–103.50 Qbt 2 — — — — — — — — — 
MD21-06-65945 21-25372 4/19/2006 181.00–183.00 Qbt 1v — — — — — — — — — 
MD21-06-65927 21-25370 2/28/2006 27.00–30.00 Qbt 3 — — — — — — — — — 
MD21-06-65920 21-25369 2/28/2006 25.00–27.90 Qbt 3 — — — — — — — — — 
MD21-06-65913 21-25368 2/28/2006 26.00–29.00 Qbt 3 — — — — — — — — — 
MD21-06-65890 21-25366 11/30/2005 25.00–27.90 Qbt 3 — — — — — — — — — 
MD21-06-65883 21-25365 11/30/2005 27.00–30.00 Qbt 3 — — — — — — — — — 
MD21-06-65851 21-25363 3/8/2006 18.00–20.00 Qbt 3 — — — — — — — — — 
MD21-06-65852 21-25363 3/9/2006 37.00–40.00 Qbt 3 — — — — — — — — — 
MD21-06-65847 21-25362 3/9/2006 8.00–9.00 Qbt 3 — — — — — — 3.87E-07 (J) — — 
MD21-06-65843 21-25362 3/9/2006 22.50–24.00 Qbt 3 — — — — — — — — — 
MD21-06-65844 21-25362 3/9/2006 37.00–39.00 Qbt 3 — — — — — — — — — 
MD21-06-65823 21-25361 3/9/2006 5.00–6.00 Qbt 3 — — — — — — — — — 
MD21-06-65821 21-25361 3/9/2006 11.50–13.00 Qbt 3 — — — — — — — — — 
MD21-06-65818 21-25360 12/1/2005 11.00–11.50 Qbt 3 — — — — — — — — — 
MD21-06-65803 21-25359 12/5/2005 21.00–22.00 Qbt 3 — — — — — — — — — 
MD21-06-65804 21-25359 12/5/2005 38.00–40.00 Qbt 3 — — — — — — — — — 
MD21-06-65773 21-25355 12/6/2005 5.80–6.00 Qbt 3 — — — — — — — — — 
MD21-06-65769 21-25355 12/6/2005 17.50–20.00 Qbt 3 — — — — — — — — — 
MD21-06-63973 21-25264 1/24/2006 30.00–31.50 Qbt 3 — — — — — — — — — 
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MD21-06-63974 21-25264 1/24/2006 60.00–63.00 Qbt 3 — — — — — — — — — 
MD21-06-63981 21-25264 2/2/2006 325.80–327.00 Qct — — — — — — — — — 
MD21-06-63982 21-25264 2/2/2006 351.00–354.00 Qct — — — — — — — — — 
MD21-06-63935 21-25263 3/15/2006 40.00–42.00 Qbt 3 — — — — — — — — — 
MD21-06-63938 21-25263 3/21/2006 125.00–127.00 Qbt 2 — — — — — — — — — 
MD21-06-63939 21-25263 3/23/2006 165.00–167.00 Qbt 2 — — — — — — — — — 
MD21-06-63940 21-25263 3/24/2006 215.00–217.00 Qbt 1v — — — — — — — — — 
MD21-06-63941 21-25263 4/4/2006 269.00–271.00 Qbt 1g — — — — — — — — — 
MD21-06-63942 21-25263 4/6/2006 330.00–332.00 Qbt t — — — — — — — — — 
MD21-06-63943 21-25263 4/6/2006 340.00–342.00 Qct — — — — — — — — — 
MD21-06-63944 21-25263 4/6/2006 351.00–354.00 Qbo — — — — — — — — — 
MD21-06-63897 21-25262 12/12/2005 22.00–23.50 Qbt 3 — — — — — — — — — 
MD21-06-63898 21-25262 12/12/2005 75.00–77.00 Qbt 3 — — — — — — — — — 
MD21-06-63902 21-25262 12/16/2005 170.00–172.00 Qbt 1v — — — — — — — — — 
MD21-06-63903 21-25262 12/19/2005 235.00–238.00 Qbt 1v — — — — — — — — — 
MD21-06-63904 21-25262 12/20/2005 251.00–253.00 Qbt 1g — — — — — — — — — 
MD21-06-63905 21-25262 1/3/2006 333.00–335.00 Qct — — — — — — — — — 
MD21-06-63906 21-25262 1/4/2006 373.00–375.00 Qct — — — — — — — — — 
MD21-06-63907 21-25262 1/5/2006 378.00–380.00 Qbo — — — — — — — — — 
0121-97-1133 21-05075 3/10/1997 15.50–16.00 Qbt 3 — — — — — — — — — 
0121-97-1137 21-05075 3/11/1997 45.00–46.00 Qbt 3 — — — — — — — — — 
0121-97-1138 21-05075 3/11/1997 58.00–58.50 Qbt 3 — — — — — — — — — 
0121-97-1139 21-05075 3/11/1997 69.50–70.00 Qbt 3 — — — — — — — — — 
0121-97-0327 21-05073 1/8/1997 8.50–9.00 Qbt 3 — — — — — — — — — 
0121-97-0331 21-05073 1/9/1997 42.00–42.50 Qbt 3 — — — — — — — — — 
0121-96-0621 21-05065 12/13/1996 4.50–5.00 Qbt 3 — — — — — — — — — 
0121-97-0223 21-05063 3/25/1997 10.00–11.60 Qbt 3 — — — — — — — — — 
0121-97-0191 21-05062 2/6/1997 5.00–5.50 Qbt 3 — — — — — — — — — 
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Table I-3.2-4 (continued) 

Sample ID 
Location 

ID 
Collection 

Date Depth (ft) Media He
pt

ac
hl

or
od

ib
en

zo
fu

ra
n 

[1
,2,

3,4
,6,

7,8
-] 

He
pt

ac
hl

or
od

ib
en

zo
fu

ra
ns

 
(to

ta
l) 

He
xa

ch
lo

ro
di

be
nz

od
io

xin
 

[1
,2,

3,4
,7,

8-
] 

He
xa

ch
lo

ro
di

be
nz

od
io

xin
 

[1
,2,

3,6
,7,

8-
] 

He
xa

ch
lo

ro
di

be
nz

od
io

xin
 

[1
,2,

3,7
,8,

9-
] 

He
xa

ch
lo

ro
di

be
nz

od
io

xin
s 

(to
ta

l) 

He
xa

ch
lo

ro
di

be
nz

of
ur

an
 

[1
,2,

3,4
,7,

8-
] 

He
xa

ch
lo

ro
di

be
nz

of
ur

an
 

[1
,2,

3,6
,7,

8-
] 

He
xa

ch
lo

ro
di

be
nz

of
ur

an
 

[2
,3,

4,6
,7,

8-
] 

0121-97-0167 21-05061 2/26/1997 10.00–10.50 Qbt 3 — — — — — — — — — 
0121-97-0173 21-05061 2/27/1997 69.50–70.00 Qbt 3 — — — — — — — — — 
0121-97-0185 21-05061 3/6/1997 189.50–190.00 Qbt 1v — — — — — — — — — 
0121-97-0141 21-05060 2/18/1997 50.00–50.50 Qbt 3 — — — — — — — — — 
0121-97-0144 21-05060 2/19/1997 79.50–80.00 Qbt 3 — — — — — — — — — 
0121-97-0150 21-05060 2/20/1997 139.00–139.50 Qbt 2 — — — — — — — — — 
0121-97-0115 21-05059 2/4/1997 36.40–36.80 Qbt 3 — — — — — — — — — 
0121-96-0497 21-05058 12/11/1996 49.50–50.00 Qbt 3 — — — — — — — — — 
0121-97-0098 21-05056 1/15/1997 20.00–20.50 Qbt 3 — — — — — — — — — 
0121-97-0071 21-05054 1/17/1997 21.80–22.10 Qbt 3 — — — — — — — — — 
0121-97-0059 21-05053 1/22/1997 48.00–48.50 Qbt 3 — — — — — — — — — 
0121-97-0031 21-05052 3/25/1997 49.50–50.00 Qbt 3 — — — — — — — — — 
0121-97-0005 21-05051 1/27/1997 13.80–14.50 Qbt 3 — — — — — — — — — 
0121-97-0006 21-05051 1/27/1997 20.00–21.00 Qbt 3 — — — — — — — — — 
0121-97-0007 21-05051 1/27/1997 27.50–28.00 Qbt 3 — — — — — — — — — 
0121-97-0008 21-05051 1/28/1997 40.00–40.50 Qbt 3 — — — — — — — — — 
0121-97-0009 21-05051 1/28/1997 50.00–50.50 Qbt 3 — — — — — — — — — 
0121-97-0010 21-05051 1/28/1997 61.00–61.50 Qbt 3 — — — — — — — — — 
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MD21-06-66187 21-25390 1/10/2006 30.00–31.00 Qbt 3 — — — — — — — — — — 
MD21-06-66188 21-25390 1/10/2006 32.50–33.50 Qbt 3 — — — — — — — — — — 
MD21-06-66190 21-25390 1/10/2006 97.00–100.00 Qbt 3 — — — — — — — — — — 
MD21-06-66181 21-25389 2/2/2006 100.00–103.00 Qbt 3 — — — — — 0.00452 (J) — — — — 
MD21-06-66136 21-25384 1/27/2006 56.50–58.50 Qbt 3 — — — — — — — — — — 
MD21-06-66127 21-25383 2/21/2006 36.00–38.00 Qbt 3 — — — — — — — — — — 
MD21-06-66122 21-25382 2/23/2006 11.50–12.00 Qbt 3 7.37E-07 — — — — — — — 0.0000482 — 
MD21-06-66119 21-25382 2/23/2006 23.60–25.00 Qbt 3 — — 0.141 (J) — — — 0.00813 (J+) 0.0206 (J+) — — 
MD21-06-66121 21-25382 2/23/2006 97.00–100.00 Qbt 3 — — — — — — — — — — 
MD21-06-66106 21-25380 3/3/2006 10.00–11.00 Qbt 3 — — — — — — — — 6.25E-07 (J) — 
MD21-06-66000 21-25376 4/11/2006 28.00–29.50 Qbt 3 — — — — — — — — — — 
MD21-06-66001 21-25376 4/11/2006 31.50–33.00 Qbt 3 — — — — — — — — — — 
MD21-06-66002 21-25376 4/11/2006 70.00–72.00 Qbt 3 — — — — — — — — — — 
MD21-06-66003 21-25376 4/12/2006 108.50–110.90 Qbt 2 — — — — — — — — — — 
MD21-06-66004 21-25376 4/12/2006 148.00–151.00 Qbt 2 — — — — — — — — — — 
MD21-06-66005 21-25376 4/13/2006 198.00–200.00 Qbt 1v — — — — — — — — — — 
MD21-06-66006 21-25376 4/13/2006 238.00–240.00 Qbt 1g — — — — — — — — — — 
MD21-06-66007 21-25376 4/14/2006 280.00–283.00 Qbt 1g — — — — 0.00151 (J) — — — — — 
MD21-06-65985 21-25375 1/11/2006 29.00–30.00 Qbt 3 — — — — — — — — — — 
MD21-06-65986 21-25375 1/11/2006 32.00–33.00 Qbt 3 — — — — — 0.00245 (J) — — — — 
MD21-06-65988 21-25375 1/12/2006 80.00–83.00 Qbt 3 — — — — — — — — — — 
MD21-06-65989 21-25375 1/17/2006 190.00–192.00 Qbt 1v — — — — — — — — — — 
MD21-06-65990 21-25375 1/18/2006 253.00–255.00 Qbt 1g — — — — — — — — — — 
MD21-06-65991 21-25375 1/19/2006 277.00–280.00 Qbt 1g — — — — — — — — — — 
MD21-06-65973 21-25374 6/7/2006 27.00–29.00 Qbt 3 — — — — — — — — — — 
MD21-06-65974 21-25374 6/7/2006 109.00–111.00 Qbt 2 — — — — — — — — — — 
MD21-06-65975 21-25374 6/8/2006 174.00–176.00 Qbt 1v — — — — — — — — — — 
MD21-06-65956 21-25373 2/7/2006 32.00–34.00 Qbt 3 — — — — — — 0.012 (J) 0.0123 (J) — — 
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MD21-06-65959 21-25373 2/7/2006 66.00–69.00 Qbt 3 — — — — — 0.00696 — — — — 
MD21-06-65960 21-25373 2/8/2006 99.00–101.00 Qbt 2 — — — — — 0.00846 — — — — 
MD21-06-65961 21-25373 2/13/2006 139.00–141.00 Qbt 2 — — — — — — — — — — 
MD21-06-65962 21-25373 2/14/2006 211.00–213.00 Qbt 1v — — — — — — — — — — 
MD21-06-65963 21-25373 2/17/2006 276.00–279.00 Qbt 1g — — — — — — — — — — 
MD21-06-65951 21-25372 3/14/2006 6.00–7.00 Qbt 3 — — — — — — — — — — 
MD21-06-65942 21-25372 4/18/2006 50.00–52.00 Qbt 3 — — — — — — — — — — 
MD21-06-65943 21-25372 4/18/2006 75.00–77.00 Qbt 3 — — — — — — — — — — 
MD21-06-65944 21-25372 4/18/2006 101.50–103.50 Qbt 2 — — — — — — — — — — 
MD21-06-65945 21-25372 4/19/2006 181.00–183.00 Qbt 1v — — — — — — — — — — 
MD21-06-65927 21-25370 2/28/2006 27.00–30.00 Qbt 3 — — — — — — — — — — 
MD21-06-65920 21-25369 2/28/2006 25.00–27.90 Qbt 3 — — — — — — — — — — 
MD21-06-65913 21-25368 2/28/2006 26.00–29.00 Qbt 3 — — — — — — — — — — 
MD21-06-65890 21-25366 11/30/2005 25.00–27.90 Qbt 3 — — — — — — 0.0174 (J) 0.0174 (J) — — 
MD21-06-65883 21-25365 11/30/2005 27.00–30.00 Qbt 3 — — — — — — — — — — 
MD21-06-65851 21-25363 3/8/2006 18.00–20.00 Qbt 3 — — — — — — — — — — 
MD21-06-65852 21-25363 3/9/2006 37.00–40.00 Qbt 3 — — — — — — — — — — 
MD21-06-65847 21-25362 3/9/2006 8.00–9.00 Qbt 3 — — — — — — — — 1.73E-06 (J) — 
MD21-06-65843 21-25362 3/9/2006 22.50–24.00 Qbt 3 — — — — — — — — — — 
MD21-06-65844 21-25362 3/9/2006 37.00–39.00 Qbt 3 — — — — — — — — — — 
MD21-06-65823 21-25361 3/9/2006 5.00–6.00 Qbt 3 — — — — — — — — 2.23E-06 (J) — 
MD21-06-65821 21-25361 3/9/2006 11.50–13.00 Qbt 3 — — — — — — — — — — 
MD21-06-65818 21-25360 12/1/2005 11.00–11.50 Qbt 3 — — — — — — — — 5.35E-07 (J) — 
MD21-06-65803 21-25359 12/5/2005 21.00–22.00 Qbt 3 — — — — — — — — — — 
MD21-06-65804 21-25359 12/5/2005 38.00–40.00 Qbt 3 — — — — — — — — — — 
MD21-06-65773 21-25355 12/6/2005 5.80–6.00 Qbt 3 — — — — — — — — 1.06E-06 (J) — 
MD21-06-65769 21-25355 12/6/2005 17.50–20.00 Qbt 3 — — — — — — — — — — 
MD21-06-63973 21-25264 1/24/2006 30.00–31.50 Qbt 3 — — — — — — — — — — 
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MD21-06-63974 21-25264 1/24/2006 60.00–63.00 Qbt 3 — — — — — — 0.00901 (J) 0.0399 — — 
MD21-06-63981 21-25264 2/2/2006 325.80–327.00 Qct — — — — — 0.00276 (J) — — — — 
MD21-06-63982 21-25264 2/2/2006 351.00–354.00 Qct — — — — — 0.0037 (J) — — — — 
MD21-06-63935 21-25263 3/15/2006 40.00–42.00 Qbt 3 — — — — — — — — — — 
MD21-06-63938 21-25263 3/21/2006 125.00–127.00 Qbt 2 — — — — — — — — — — 
MD21-06-63939 21-25263 3/23/2006 165.00–167.00 Qbt 2 — — — — — — — — — — 
MD21-06-63940 21-25263 3/24/2006 215.00–217.00 Qbt 1v — — — — — 0.00255 (J) — — — — 
MD21-06-63941 21-25263 4/4/2006 269.00–271.00 Qbt 1g — — — — — — — — — — 
MD21-06-63942 21-25263 4/6/2006 330.00–332.00 Qbt t — — — — 0.00179 (J) 0.0027 (J) — — — — 
MD21-06-63943 21-25263 4/6/2006 340.00–342.00 Qct — — — — — 0.00246 (J) — — — — 
MD21-06-63944 21-25263 4/6/2006 351.00–354.00 Qbo — — — — — — — — — — 
MD21-06-63897 21-25262 12/12/2005 22.00–23.50 Qbt 3 — — — — — — — — — — 
MD21-06-63898 21-25262 12/12/2005 75.00–77.00 Qbt 3 — — — — — — — — — — 
MD21-06-63902 21-25262 12/16/2005 170.00–172.00 Qbt 1v — — — — — — — — — — 
MD21-06-63903 21-25262 12/19/2005 235.00–238.00 Qbt 1v — — — — — — — — — — 
MD21-06-63904 21-25262 12/20/2005 251.00–253.00 Qbt 1g — — — — — — — — — — 
MD21-06-63905 21-25262 1/3/2006 333.00–335.00 Qct — — — — — — — — — — 
MD21-06-63906 21-25262 1/4/2006 373.00–375.00 Qct — — — — — — — — — — 
MD21-06-63907 21-25262 1/5/2006 378.00–380.00 Qbo — — — — — — — — — — 
0121-97-1133 21-05075 3/10/1997 15.50–16.00 Qbt 3 — — — — — — — — — — 
0121-97-1137 21-05075 3/11/1997 45.00–46.00 Qbt 3 — — — — — — — — — — 
0121-97-1138 21-05075 3/11/1997 58.00–58.50 Qbt 3 — — — — — — — — — — 
0121-97-1139 21-05075 3/11/1997 69.50–70.00 Qbt 3 — — — — — — — — — — 
0121-97-0327 21-05073 1/8/1997 8.50–9.00 Qbt 3 — — — — — — — — — — 
0121-97-0331 21-05073 1/9/1997 42.00–42.50 Qbt 3 — — — — — — — — — — 
0121-96-0621 21-05065 12/13/1996 4.50–5.00 Qbt 3 — — — — — — — — — — 
0121-97-0223 21-05063 3/25/1997 10.00–11.60 Qbt 3 — — — — — — — — — — 
0121-97-0191 21-05062 2/6/1997 5.00–5.50 Qbt 3 — — — — — — — — — — 
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Table I-3.2-4 (continued) 
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0121-97-0167 21-05061 2/26/1997 10.00–10.50 Qbt 3 — — — — — — — — — — 
0121-97-0173 21-05061 2/27/1997 69.50–70.00 Qbt 3 — — — — — — — — — — 
0121-97-0185 21-05061 3/6/1997 189.50–190.00 Qbt 1v — — — — — — — — — — 
0121-97-0141 21-05060 2/18/1997 50.00–50.50 Qbt 3 — — — — — — — — — — 
0121-97-0144 21-05060 2/19/1997 79.50–80.00 Qbt 3 — — — — — — — — — — 
0121-97-0150 21-05060 2/20/1997 139.00–139.50 Qbt 2 — — — — — — — — — — 
0121-97-0115 21-05059 2/4/1997 36.40–36.80 Qbt 3 — — — — — — — — — — 
0121-96-0497 21-05058 12/11/1996 49.50–50.00 Qbt 3 — — — — — — — — — — 
0121-97-0098 21-05056 1/15/1997 20.00–20.50 Qbt 3 — — — — — — — — — — 
0121-97-0071 21-05054 1/17/1997 21.80–22.10 Qbt 3 — — — — — — — — — — 
0121-97-0059 21-05053 1/22/1997 48.00–48.50 Qbt 3 — — — — — — — — — — 
0121-97-0031 21-05052 3/25/1997 49.50–50.00 Qbt 3 — — — — — — — — — — 
0121-97-0005 21-05051 1/27/1997 13.80–14.50 Qbt 3 — — — — — — — — — — 
0121-97-0006 21-05051 1/27/1997 20.00–21.00 Qbt 3 — — — — — — — — — — 
0121-97-0007 21-05051 1/27/1997 27.50–28.00 Qbt 3 — — — — — — — — — — 
0121-97-0008 21-05051 1/28/1997 40.00–40.50 Qbt 3 — — — — — — — — — — 
0121-97-0009 21-05051 1/28/1997 50.00–50.50 Qbt 3 — — — — — — — — — — 
0121-97-0010 21-05051 1/28/1997 61.00–61.50 Qbt 3 — — — — — — — — — — 
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Table I-3.2-4 (continued) 
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MD21-06-66187 21-25390 1/10/2006 30.00–31.00 Qbt 3 — — — — — — — 
MD21-06-66188 21-25390 1/10/2006 32.50–33.50 Qbt 3 — — — — — — — 
MD21-06-66190 21-25390 1/10/2006 97.00–100.00 Qbt 3 — — — — — — — 
MD21-06-66181 21-25389 2/2/2006 100.00–103.00 Qbt 3 — — — — — — — 
MD21-06-66136 21-25384 1/27/2006 56.50–58.50 Qbt 3 — — — — — — — 
MD21-06-66127 21-25383 2/21/2006 36.00–38.00 Qbt 3 — — — — — — — 
MD21-06-66122 21-25382 2/23/2006 11.50–12.00 Qbt 3 9.56E-08 (J) 9.56E-08 — — — — — 
MD21-06-66119 21-25382 2/23/2006 23.60–25.00 Qbt 3 — — 0.227 (J+) 0.236 (J+) — — — 
MD21-06-66121 21-25382 2/23/2006 97.00–100.00 Qbt 3 — — — — — — — 
MD21-06-66106 21-25380 3/3/2006 10.00–11.00 Qbt 3 — — — — — — — 
MD21-06-66000 21-25376 4/11/2006 28.00–29.50 Qbt 3 — — — — — — — 
MD21-06-66001 21-25376 4/11/2006 31.50–33.00 Qbt 3 — — — — — — — 
MD21-06-66002 21-25376 4/11/2006 70.00–72.00 Qbt 3 — — — — — — — 
MD21-06-66003 21-25376 4/12/2006 108.50–110.90 Qbt 2 — — — — — — — 
MD21-06-66004 21-25376 4/12/2006 148.00–151.00 Qbt 2 — — — — — — — 
MD21-06-66005 21-25376 4/13/2006 198.00–200.00 Qbt 1v — — — — — — — 
MD21-06-66006 21-25376 4/13/2006 238.00–240.00 Qbt 1g — — — — — — — 
MD21-06-66007 21-25376 4/14/2006 280.00–283.00 Qbt 1g — — — — — 0.00227 — 
MD21-06-65985 21-25375 1/11/2006 29.00–30.00 Qbt 3 — — — 0.0559 — — — 
MD21-06-65986 21-25375 1/11/2006 32.00–33.00 Qbt 3 — — — — — — — 
MD21-06-65988 21-25375 1/12/2006 80.00–83.00 Qbt 3 — — — — — — — 
MD21-06-65989 21-25375 1/17/2006 190.00–192.00 Qbt 1v — — — — — — — 
MD21-06-65990 21-25375 1/18/2006 253.00–255.00 Qbt 1g — — — — — — — 
MD21-06-65991 21-25375 1/19/2006 277.00–280.00 Qbt 1g — — — — — — — 
MD21-06-65973 21-25374 6/7/2006 27.00–29.00 Qbt 3 — — — — — — — 
MD21-06-65974 21-25374 6/7/2006 109.00–111.00 Qbt 2 — — — — — — — 
MD21-06-65975 21-25374 6/8/2006 174.00–176.00 Qbt 1v — — — — — — — 
MD21-06-65956 21-25373 2/7/2006 32.00–34.00 Qbt 3 — — 0.0109 (J) — — — — 
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Table I-3.2-4 (continued) 
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MD21-06-65959 21-25373 2/7/2006 66.00–69.00 Qbt 3 — — — — — — — 
MD21-06-65960 21-25373 2/8/2006 99.00–101.00 Qbt 2 — — — — — — — 
MD21-06-65961 21-25373 2/13/2006 139.00–141.00 Qbt 2 — — — — — — — 
MD21-06-65962 21-25373 2/14/2006 211.00–213.00 Qbt 1v — — — — — — — 
MD21-06-65963 21-25373 2/17/2006 276.00–279.00 Qbt 1g — — — — — — — 
MD21-06-65951 21-25372 3/14/2006 6.00–7.00 Qbt 3 — — — — — — — 
MD21-06-65942 21-25372 4/18/2006 50.00–52.00 Qbt 3 — — — — — 0.000597 (J) — 
MD21-06-65943 21-25372 4/18/2006 75.00–77.00 Qbt 3 — — — — — 0.000462 (J) — 
MD21-06-65944 21-25372 4/18/2006 101.50–103.50 Qbt 2 — — — — — 0.000442 (J) — 
MD21-06-65945 21-25372 4/19/2006 181.00–183.00 Qbt 1v — — — — — 0.00041 (J) — 
MD21-06-65927 21-25370 2/28/2006 27.00–30.00 Qbt 3 — — — — — — — 
MD21-06-65920 21-25369 2/28/2006 25.00–27.90 Qbt 3 — — — — — — — 
MD21-06-65913 21-25368 2/28/2006 26.00–29.00 Qbt 3 — — — — — — — 
MD21-06-65890 21-25366 11/30/2005 25.00–27.90 Qbt 3 — — 0.0173 (J) 0.0131 (J) 0.0022 — — 
MD21-06-65883 21-25365 11/30/2005 27.00–30.00 Qbt 3 — — — — 0.00359 — — 
MD21-06-65851 21-25363 3/8/2006 18.00–20.00 Qbt 3 — — — — — — — 
MD21-06-65852 21-25363 3/9/2006 37.00–40.00 Qbt 3 — — — — — — — 
MD21-06-65847 21-25362 3/9/2006 8.00–9.00 Qbt 3 — — — — — — — 
MD21-06-65843 21-25362 3/9/2006 22.50–24.00 Qbt 3 — — — — — — — 
MD21-06-65844 21-25362 3/9/2006 37.00–39.00 Qbt 3 — — — — — — — 
MD21-06-65823 21-25361 3/9/2006 5.00–6.00 Qbt 3 — — — — — — — 
MD21-06-65821 21-25361 3/9/2006 11.50–13.00 Qbt 3 — — — — — — — 
MD21-06-65818 21-25360 12/1/2005 11.00–11.50 Qbt 3 — — — — — — — 
MD21-06-65803 21-25359 12/5/2005 21.00–22.00 Qbt 3 — — — — 0.00178 — — 
MD21-06-65804 21-25359 12/5/2005 38.00–40.00 Qbt 3 — — — — 0.00068 (J) — — 
MD21-06-65773 21-25355 12/6/2005 5.80–6.00 Qbt 3 — — — — — — — 
MD21-06-65769 21-25355 12/6/2005 17.50–20.00 Qbt 3 — — — — — — — 
MD21-06-63973 21-25264 1/24/2006 30.00–31.50 Qbt 3 — — — — — — — 
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Table I-3.2-4 (continued) 
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MD21-06-63974 21-25264 1/24/2006 60.00–63.00 Qbt 3 — — 0.0186 (J) 0.0125 (J) — — — 
MD21-06-63981 21-25264 2/2/2006 325.80–327.00 Qct — — — — — 0.00042 (J) — 
MD21-06-63982 21-25264 2/2/2006 351.00–354.00 Qct — — — — — 0.000387 (J) — 
MD21-06-63935 21-25263 3/15/2006 40.00–42.00 Qbt 3 — — — 0.0245 (J) — — — 
MD21-06-63938 21-25263 3/21/2006 125.00–127.00 Qbt 2 — — — — — — — 
MD21-06-63939 21-25263 3/23/2006 165.00–167.00 Qbt 2 — — — — — — — 
MD21-06-63940 21-25263 3/24/2006 215.00–217.00 Qbt 1v — — — — — — — 
MD21-06-63941 21-25263 4/4/2006 269.00–271.00 Qbt 1g — — — — — — — 
MD21-06-63942 21-25263 4/6/2006 330.00–332.00 Qbt t — — — — — — — 
MD21-06-63943 21-25263 4/6/2006 340.00–342.00 Qct — — — — — — — 
MD21-06-63944 21-25263 4/6/2006 351.00–354.00 Qbo — — — — — — — 
MD21-06-63897 21-25262 12/12/2005 22.00–23.50 Qbt 3 — — — — — — — 
MD21-06-63898 21-25262 12/12/2005 75.00–77.00 Qbt 3 — — — — — — — 
MD21-06-63902 21-25262 12/16/2005 170.00–172.00 Qbt 1v — — — — — — — 
MD21-06-63903 21-25262 12/19/2005 235.00–238.00 Qbt 1v — — — — — — — 
MD21-06-63904 21-25262 12/20/2005 251.00–253.00 Qbt 1g — — — — — — — 
MD21-06-63905 21-25262 1/3/2006 333.00–335.00 Qct — — — — — 0.000382 (J) — 
MD21-06-63906 21-25262 1/4/2006 373.00–375.00 Qct — — — — — 0.000377 (J) — 
MD21-06-63907 21-25262 1/5/2006 378.00–380.00 Qbo — — — — — — — 
0121-97-1133 21-05075 3/10/1997 15.50–16.00 Qbt 3 — — — — — — — 
0121-97-1137 21-05075 3/11/1997 45.00–46.00 Qbt 3 — — — — — — — 
0121-97-1138 21-05075 3/11/1997 58.00–58.50 Qbt 3 — — — — — — — 
0121-97-1139 21-05075 3/11/1997 69.50–70.00 Qbt 3 — — — — — — — 
0121-97-0327 21-05073 1/8/1997 8.50–9.00 Qbt 3 — — — — 0.028 (J) 0.004 (J) — 
0121-97-0331 21-05073 1/9/1997 42.00–42.50 Qbt 3 — — — — — — — 
0121-96-0621 21-05065 12/13/1996 4.50–5.00 Qbt 3 — — — — — — — 
0121-97-0223 21-05063 3/25/1997 10.00–11.60 Qbt 3 — — — — — 0.003 (J) — 
0121-97-0191 21-05062 2/6/1997 5.00–5.50 Qbt 3 — — — — 0.012 — — 
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Table I-3.2-4 (continued) 
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0121-97-0167 21-05061 2/26/1997 10.00–10.50 Qbt 3 — — — — — 0.003 (J) — 
0121-97-0173 21-05061 2/27/1997 69.50–70.00 Qbt 3 — — — — — — — 
0121-97-0185 21-05061 3/6/1997 189.50–190.00 Qbt 1v — — — — — — — 
0121-97-0141 21-05060 2/18/1997 50.00–50.50 Qbt 3 — — — — — — — 
0121-97-0144 21-05060 2/19/1997 79.50–80.00 Qbt 3 — — — — — — — 
0121-97-0150 21-05060 2/20/1997 139.00–139.50 Qbt 2 — — — — — — — 
0121-97-0115 21-05059 2/4/1997 36.40–36.80 Qbt 3 — — — — — — — 
0121-96-0497 21-05058 12/11/1996 49.50–50.00 Qbt 3 — — — — — — — 
0121-97-0098 21-05056 1/15/1997 20.00–20.50 Qbt 3 — — — — — — — 
0121-97-0071 21-05054 1/17/1997 21.80–22.10 Qbt 3 — — — — — — — 
0121-97-0059 21-05053 1/22/1997 48.00–48.50 Qbt 3 — — — — — 0.004 (J) — 
0121-97-0031 21-05052 3/25/1997 49.50–50.00 Qbt 3 — — — — — — 0.002 (J) 
0121-97-0005 21-05051 1/27/1997 13.80–14.50 Qbt 3 — — — — — 0.014 — 
0121-97-0006 21-05051 1/27/1997 20.00–21.00 Qbt 3 — — — — — 0.004 (J) — 
0121-97-0007 21-05051 1/27/1997 27.50–28.00 Qbt 3 — — — — — 0.003 (J) — 
0121-97-0008 21-05051 1/28/1997 40.00–40.50 Qbt 3 — — — — — 0.001 (J) — 
0121-97-0009 21-05051 1/28/1997 50.00–50.50 Qbt 3 — — — — — — — 
0121-97-0010 21-05051 1/28/1997 61.00–61.50 Qbt 3 — — — — — — — 

See Appendix A for qualifier definitions. 
Units are mg/kg. 
* — = Not detected. 

 

 

 

 



 

 

S
eptem

ber 2006 
I-176 

E
P

2006-0779 

Investigation R
eport for M

D
A

 T 

Table I-3.2-5  
Frequencies of Organic Chemicals Detected in Pore Gas  

Analyte 

Number 
of 

Analyses 
Number of 

Detects 

Number of 
Detected 
Locations 

Concentration 
Range 

Location  
of Minimum 
Detection 

Location  
of Maximum 

Detection 
Minimum  

Detect 
Mean of  
Detects 

Maximum 
Detect 

Dichloropropane[1,2-] 29 3 2 [0.92] to 11 21-25264 (350 ft) 21-25263 (350 ft) 5.1 7.8 11.0 
Butanone[2-] 29 19 3 [1.5] to 54 21-25263 (172 ft) 21-25262 (290 ft) 2.8 13.5 54.0 
Trichloroethane[1,1,2-] 29 8 2 0.59 to 61 21-25263 (79 ft) 21-25263 (350 ft) 0.6 14.6 61.0 
Trichloroethene 29 29 3 4.4 to 2000 21-25262 (370 ft) 21-25263 (350 ft) 4.4 351.0 2000.0 
Xylene[1,2-] 29 8 3 [0.87] to 17 21-25262 (114 ft) 21-25264 (325 ft) 1.0 5.4 17.0 
Trimethylbenzene[1,2,4-] 29 7 3 0.78 to [21] 21-25263 (172 ft) 21-25262 (189 ft) 0.8 5.9 15.0 
Xylene[1,3-]+Xylene[1,4-] 17 5 2 [3.8] to 9.5 21-25263 (311 ft) 21-25264 (325 ft) 4.5 6.6 9.5 
Ethylbenzene 29 4 1 [0.87] to 9.4 21-25262 (114 ft) 21-25263 (311 ft) 1.3 3.5 9.4 
Styrene 29 24 3 [0.85] to 140 21-25262 (370 ft) 21-25264 (325 ft) 4.8 24.2 140.0 
Dichlorobenzene[1,4-] 29 4 1 [1.2] to 35 21-25262 (370 ft) 21-25263 (350 ft) 1.6 10.6 35.0 
Dichloroethane[1,2-] 29 16 3 [0.81] to 150 21-25262 (370 ft) 21-25263 (350 ft) 1.8 20.0 150.0 
Vinyl acetate 12 3 1 [1.8] to [37] 21-25263 (172 ft) 21-25262 (189 ft) 2.0 3.5 6.4 
Methyl-2-pentanone[4-] 29 1 1 [1.6] to [17] 21-25262 (114 ft) 21-25262 (189 ft) 4.2 4.2 4.2 
Trimethylbenzene[1,3,5-] 29 1 1 0.56 to [21] 21-25263 (311 ft) 21-25262 (189 ft) 0.6 0.6 0.6 
Toluene 29 27 3 3.4 to 1900 21-25262 (114 ft) 21-25264 (152 ft) 3.4 94.7 1900.0 
Hexane 21 6 2 0.89 to 30 21-25263 (172 ft) 21-25262 (290 ft) 0.9 8.4 30.0 
Cyclohexane 21 1 1 [1.7] to 13 21-25263 (311 ft) 21-25264 (152 ft) 13.0 13.0 13.0 
Propylene 17 4 1 [5.5] to [12] 21-25262 (189 ft) 21-25264 (152 ft) 7.3 8.6 9.8 
Chlorodibromomethane 29 1 1 0.89 to [18] 21-25263 (228.5 ft) 21-25262 (189 ft) 0.9 0.9 0.9 
Tetrachloroethene 29 29 3 7 to 1500 21-25262 (370 ft) 21-25262 (79 ft) 7.0 269.5 1500.0 
Xylene (Total) 12 7 3 [2.2] to [23] 21-25262 (114 ft) 21-25262 (189 ft) 2.6 6.3 15.0 
n-Heptane 17 4 3 3.4 to 64 21-25262 (189 ft) 21-25262 (290 ft) 3.4 31.4 64.0 
Dichloroethene[cis-1,2-] 29 4 1 [0.79] to [8.4] 21-25262 (114 ft) 21-25262 (189 ft) 1.7 3.6 7.6 
Carbon Tetrachloride 29 27 3 1.4 to 420 21-25262 (370 ft) 21-25263 (350 ft) 1.4 115.9 420.0 
Ethyltoluene[4-] 29 4 3 0.66 to [21] 21-25263 (311 ft) 21-25262 (189 ft) 0.7 10.7 21.0 
Acetone 29 29 3 7.8 to 840 21-25263 (79 ft) 21-25262 (189 ft) 7.8 152.4 840.0 
Chloroform 29 28 3 [5] to 1400 21-25264 (69 ft) 21-25263 (350 ft) 13.0 365.6 1400.0 
Butanol[1-] 17 1 1 [9.8] to [22] 21-25262 (189 ft) 21-25264 (152 ft) 17.0 17.0 17.0 
Benzene 29 11 3 0.61 to 48 21-25263 (79 ft) 21-25262 (290 ft) 0.6 8.1 48.0 
Trichloroethane[1,1,1-] 29 25 3 [1.1] to 1500 21-25264 (350 ft) 21-25263 (350 ft) 8.2 92.7 1500.0 
Chloromethane 29 4 3 [0.71] to [15] 21-25263 (228.5 ft) 21-25264 (152 ft) 1.0 1.6 2.9 
Chloroethane 29 1 1 [1.1] to [12] 21-25262 (370 ft) 21-25262 (189 ft) 10.0 10.0 10.0 
Vinyl Chloride 29 2 1 [0.51] to [5.4] 21-25262 (114 ft) 21-25262 (189 ft) 0.6 1.0 1.4 
Methylene Chloride 29 25 3 2.9 to 2200 21-25262 (370 ft) 21-25263 (350 ft) 2.9 202.3 2200.0 
Carbon Disulfide 29 12 3 0.87 to 42 21-25263 (79 ft) 21-25263 (350 ft) 0.9 11.7 42.0 
Bromodichloromethane 29 6 2 [1.3] to [14] 21-25262 (370 ft) 21-25262 (189 ft) 2.8 5.3 7.2 
Dichloroethane[1,1-] 29 3 3 [0.81] to 39 21-25262 (370 ft) 21-25263 (350 ft) 4.2 15.8 39.0 
Dichloroethene[1,1-] 29 14 3 [0.79] to 170 21-25262 (370 ft) 21-25263 (350 ft) 1.3 19.9 170.0 
Trichlorofluoromethane 29 4 1 1.2 to [23] 21-25263 (79 ft) 21-25262 (189 ft) 1.2 1.4 1.5 
Dichlorodifluoromethane 29 14 3 2.3 to [11] 21-25263 (79 ft) 21-25262 (189 ft) 2.3 6.2 9.6 
Trichloro-1,2,2-trifluoroethane[1,1,2-] 29 12 3 1.2 to 40 21-25263 (79 ft) 21-25263 (350 ft) 1.2 16.8 40.0 
Units are μg/kg3. 
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Table I-3.2-6  
Summary of Organic Chemicals Detected in Pore Gas at Consolidated Unit 21-016(a)-99 

Sample ID Location ID Analyte 
Sample 

Concentration  
Depth  

(ft) 
Collection 

Date 
MD21-06-64201 21-25262 Acetone 55 370.00–380.00 1/5/2006 
MD21-06-64202 21-25262 Acetone 840 189.00–191.00 1/10/2006 
MD21-06-64204 21-25262 Acetone 200 79.00–81.00 1/11/2006 
MD21-06-64203 21-25262 Acetone 150 294.00–296.00 1/11/2006 
MD21-06-64205 21-25262 Acetone 430 (J) 234.00–236.00 1/20/2006 
MD21-06-64206 21-25262 Acetone 61 (J) 114.00–116.00 1/23/2006 
MD21-06-67521 21-25262 Acetone 230 290.00–292.00 4/17/2006 
MD21-06-67523 21-25262 Acetone 91 189.00–191.00 4/18/2006 
MD21-06-67522 21-25262 Acetone 320 234.00–236.00 4/18/2006 
MD21-06-67524 21-25262 Acetone 150 114.00–116.00 4/19/2006 
MD21-06-67525 21-25262 Acetone 490 79.00–81.00 4/20/2006 
MD21-06-64202 21-25262 Benzene 8 189.00–191.00 1/10/2006 
MD21-06-64203 21-25262 Benzene 5.4 294.00–296.00 1/11/2006 
MD21-06-64205 21-25262 Benzene 8.6 234.00–236.00 1/20/2006 
MD21-06-64206 21-25262 Benzene 1.4 114.00–116.00 1/23/2006 
MD21-06-67521 21-25262 Benzene 48 290.00–292.00 4/17/2006 
MD21-06-64203 21-25262 Bromodichloromethane 3.3 294.00–296.00 1/11/2006 
MD21-06-64205 21-25262 Bromodichloromethane 5.5 234.00–236.00 1/20/2006 
MD21-06-64206 21-25262 Bromodichloromethane 2.8 114.00–116.00 1/23/2006 
MD21-06-67521 21-25262 Butanol[1-] 17 (J) 290.00–292.00 4/17/2006 
MD21-06-64205 21-25262 Butanone[2-] 27 234.00–236.00 1/20/2006 
MD21-06-67521 21-25262 Butanone[2-] 54 290.00–292.00 4/17/2006 
MD21-06-67523 21-25262 Butanone[2-] 9 189.00–191.00 4/18/2006 
MD21-06-67522 21-25262 Butanone[2-] 4.6 234.00–236.00 4/18/2006 
MD21-06-67524 21-25262 Butanone[2-] 3.3 114.00–116.00 4/19/2006 
MD21-06-67525 21-25262 Butanone[2-] 7.2 79.00–81.00 4/20/2006 
MD21-06-67521 21-25262 Carbon disulfide 3 290.00–292.00 4/17/2006 
MD21-06-67522 21-25262 Carbon disulfide 36 234.00–236.00 4/18/2006 
MD21-06-67525 21-25262 Carbon disulfide 8.2 79.00–81.00 4/20/2006 
MD21-06-64201 21-25262 Carbon tetrachloride 1.4 370.00–380.00 1/5/2006 
MD21-06-64202 21-25262 Carbon tetrachloride 160 189.00–191.00 1/10/2006 
MD21-06-64204 21-25262 Carbon tetrachloride 100 79.00–81.00 1/11/2006 
MD21-06-64203 21-25262 Carbon tetrachloride 200 294.00–296.00 1/11/2006 
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Table I-3.2-6 (continued) 

Sample ID Location ID Analyte 
Sample 

Concentration  
Depth  

(ft) 
Collection 

Date 
MD21-06-64205 21-25262 Carbon tetrachloride 410 234.00–236.00 1/20/2006 
MD21-06-64206 21-25262 Carbon tetrachloride 90 114.00–116.00 1/23/2006 
MD21-06-67521 21-25262 Carbon tetrachloride 220 290.00–292.00 4/17/2006 
MD21-06-67523 21-25262 Carbon tetrachloride 95 189.00–191.00 4/18/2006 
MD21-06-67522 21-25262 Carbon tetrachloride 98 234.00–236.00 4/18/2006 
MD21-06-67524 21-25262 Carbon tetrachloride 6.5 114.00–116.00 4/19/2006 
MD21-06-67525 21-25262 Carbon tetrachloride 39 79.00–81.00 4/20/2006 
MD21-06-64201 21-25262 Chloroform 13 370.00–380.00 1/5/2006 
MD21-06-64202 21-25262 Chloroform 580 189.00–191.00 1/10/2006 
MD21-06-64204 21-25262 Chloroform 960 79.00–81.00 1/11/2006 
MD21-06-64203 21-25262 Chloroform 470 294.00–296.00 1/11/2006 
MD21-06-64205 21-25262 Chloroform 690 234.00–236.00 1/20/2006 
MD21-06-64206 21-25262 Chloroform 690 114.00–116.00 1/23/2006 
MD21-06-67521 21-25262 Chloroform 370 290.00–292.00 4/17/2006 
MD21-06-67523 21-25262 Chloroform 380 189.00–191.00 4/18/2006 
MD21-06-67522 21-25262 Chloroform 410 234.00–236.00 4/18/2006 
MD21-06-67524 21-25262 Chloroform 380 114.00–116.00 4/19/2006 
MD21-06-67525 21-25262 Chloroform 760 79.00–81.00 4/20/2006 
MD21-06-64201 21-25262 Chloromethane 1.4 370.00–380.00 1/5/2006 
MD21-06-64201 21-25262 Dichlorodifluoromethane 2.9 370.00–380.00 1/5/2006 
MD21-06-64204 21-25262 Dichlorodifluoromethane 7.7 79.00–81.00 1/11/2006 
MD21-06-64203 21-25262 Dichlorodifluoromethane 5.9 294.00–296.00 1/11/2006 
MD21-06-64205 21-25262 Dichlorodifluoromethane 9.6 (J) 234.00–236.00 1/20/2006 
MD21-06-64206 21-25262 Dichlorodifluoromethane 7.8 (J) 114.00–116.00 1/23/2006 
MD21-06-67521 21-25262 Dichloroethane[1,1-] 4.3 290.00–292.00 4/17/2006 
MD21-06-67521 21-25262 Dichloroethane[1,2-] 17 290.00–292.00 4/17/2006 
MD21-06-67523 21-25262 Dichloroethane[1,2-] 3.3 189.00–191.00 4/18/2006 
MD21-06-64203 21-25262 Dichloroethene[1,1-] 5.1 294.00–296.00 1/11/2006 
MD21-06-64205 21-25262 Dichloroethene[1,1-] 8 234.00–236.00 1/20/2006 
MD21-06-64206 21-25262 Dichloroethene[1,1-] 1.3 114.00–116.00 1/23/2006 
MD21-06-67521 21-25262 Dichloroethene[1,1-] 14 290.00–292.00 4/17/2006 
MD21-06-67523 21-25262 Dichloroethene[1,1-] 3.5 189.00–191.00 4/18/2006 
MD21-06-67522 21-25262 Dichloroethene[1,1-] 6.6 234.00–236.00 4/18/2006 
MD21-06-64201 21-25262 Ethyltoluene[4-] 4 370.00–380.00 1/5/2006 
MD21-06-67521 21-25262 Hexane 30 290.00–292.00 4/17/2006 
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Table I-3.2-6 (continued) 

Sample ID Location ID Analyte 
Sample 

Concentration  
Depth  

(ft) 
Collection 

Date 
MD21-06-67523 21-25262 Hexane 5.7 189.00–191.00 4/18/2006 
MD21-06-67521 21-25262 Methyl-2-pentanone[4-] 4.2 290.00–292.00 4/17/2006 
MD21-06-64201 21-25262 Methylene chloride 2.9 370.00–380.00 1/5/2006 
MD21-06-64202 21-25262 Methylene chloride 34 189.00–191.00 1/10/2006 
MD21-06-64204 21-25262 Methylene chloride 11 79.00–81.00 1/11/2006 
MD21-06-64203 21-25262 Methylene chloride 100 294.00–296.00 1/11/2006 
MD21-06-64205 21-25262 Methylene chloride 73 234.00–236.00 1/20/2006 
MD21-06-64206 21-25262 Methylene chloride 12 114.00–116.00 1/23/2006 
MD21-06-67521 21-25262 Methylene chloride 93 290.00–292.00 4/17/2006 
MD21-06-67523 21-25262 Methylene chloride 26 189.00–191.00 4/18/2006 
MD21-06-67522 21-25262 Methylene chloride 37 234.00–236.00 4/18/2006 
MD21-06-67521 21-25262 n-Heptane 64 290.00–292.00 4/17/2006 
MD21-06-67523 21-25262 n-Heptane 3.4 189.00–191.00 4/18/2006 
MD21-06-64202 21-25262 Styrene 14 189.00–191.00 1/10/2006 
MD21-06-64204 21-25262 Styrene 17 79.00–81.00 1/11/2006 
MD21-06-64203 21-25262 Styrene 51 294.00–296.00 1/11/2006 
MD21-06-64205 21-25262 Styrene 39 234.00–236.00 1/20/2006 
MD21-06-64206 21-25262 Styrene 11 114.00–116.00 1/23/2006 
MD21-06-67521 21-25262 Styrene 35 290.00–292.00 4/17/2006 
MD21-06-67523 21-25262 Styrene 26 189.00–191.00 4/18/2006 
MD21-06-67522 21-25262 Styrene 35 234.00–236.00 4/18/2006 
MD21-06-67524 21-25262 Styrene 4.8 114.00–116.00 4/19/2006 
MD21-06-67525 21-25262 Styrene 18 79.00–81.00 4/20/2006 
MD21-06-64201 21-25262 Tetrachloroethene 7 370.00–380.00 1/5/2006 
MD21-06-64202 21-25262 Tetrachloroethene 230 189.00–191.00 1/10/2006 
MD21-06-64204 21-25262 Tetrachloroethene 1500 79.00–81.00 1/11/2006 
MD21-06-64203 21-25262 Tetrachloroethene 190 294.00–296.00 1/11/2006 
MD21-06-64205 21-25262 Tetrachloroethene 230 234.00–236.00 1/20/2006 
MD21-06-64206 21-25262 Tetrachloroethene 490 114.00–116.00 1/23/2006 
MD21-06-67521 21-25262 Tetrachloroethene 160 290.00–292.00 4/17/2006 
MD21-06-67523 21-25262 Tetrachloroethene 170 189.00–191.00 4/18/2006 
MD21-06-67522 21-25262 Tetrachloroethene 170 234.00–236.00 4/18/2006 
MD21-06-67524 21-25262 Tetrachloroethene 200 114.00–116.00 4/19/2006 
MD21-06-67525 21-25262 Tetrachloroethene 590 79.00–81.00 4/20/2006 
MD21-06-64201 21-25262 Toluene 11 370.00–380.00 1/5/2006 
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Table I-3.2-6 (continued) 

Sample ID Location ID Analyte 
Sample 

Concentration  
Depth  

(ft) 
Collection 

Date 
MD21-06-64203 21-25262 Toluene 11 294.00–296.00 1/11/2006 
MD21-06-64205 21-25262 Toluene 9 234.00–236.00 1/20/2006 
MD21-06-64206 21-25262 Toluene 3.4 114.00–116.00 1/23/2006 
MD21-06-67521 21-25262 Toluene 19 290.00–292.00 4/17/2006 
MD21-06-67523 21-25262 Toluene 39 189.00–191.00 4/18/2006 
MD21-06-67522 21-25262 Toluene 17 234.00–236.00 4/18/2006 
MD21-06-67524 21-25262 Toluene 7.5 114.00–116.00 4/19/2006 
MD21-06-67525 21-25262 Toluene 12 79.00–81.00 4/20/2006 
MD21-06-64203 21-25262 Trichloro-1,2,2-trifluoroethane[1,1,2-] 15 294.00–296.00 1/11/2006 
MD21-06-64205 21-25262 Trichloro-1,2,2-trifluoroethane[1,1,2-] 34 234.00–236.00 1/20/2006 
MD21-06-64206 21-25262 Trichloro-1,2,2-trifluoroethane[1,1,2-] 9.1 114.00–116.00 1/23/2006 
MD21-06-67521 21-25262 Trichloro-1,2,2-trifluoroethane[1,1,2-] 20 290.00–292.00 4/17/2006 
MD21-06-67523 21-25262 Trichloro-1,2,2-trifluoroethane[1,1,2-] 8.5 189.00–191.00 4/18/2006 
MD21-06-67522 21-25262 Trichloro-1,2,2-trifluoroethane[1,1,2-] 10 234.00–236.00 4/18/2006 
MD21-06-64202 21-25262 Trichloroethane[1,1,1-] 29 189.00–191.00 1/10/2006 
MD21-06-64204 21-25262 Trichloroethane[1,1,1-] 30 79.00–81.00 1/11/2006 
MD21-06-64203 21-25262 Trichloroethane[1,1,1-] 13 294.00–296.00 1/11/2006 
MD21-06-64205 21-25262 Trichloroethane[1,1,1-] 32 234.00–236.00 1/20/2006 
MD21-06-64206 21-25262 Trichloroethane[1,1,1-] 28 114.00–116.00 1/23/2006 
MD21-06-67521 21-25262 Trichloroethane[1,1,1-] 34 290.00–292.00 4/17/2006 
MD21-06-67523 21-25262 Trichloroethane[1,1,1-] 16 189.00–191.00 4/18/2006 
MD21-06-67522 21-25262 Trichloroethane[1,1,1-] 14 234.00–236.00 4/18/2006 
MD21-06-67525 21-25262 Trichloroethane[1,1,1-] 12 79.00–81.00 4/20/2006 
MD21-06-64203 21-25262 Trichloroethane[1,1,2-] 5 294.00–296.00 1/11/2006 
MD21-06-64205 21-25262 Trichloroethane[1,1,2-] 5.4 234.00–236.00 1/20/2006 
MD21-06-67521 21-25262 Trichloroethane[1,1,2-] 10 290.00–292.00 4/17/2006 
MD21-06-64201 21-25262 Trichloroethene 4.4 370.00–380.00 1/5/2006 
MD21-06-64202 21-25262 Trichloroethene 390 189.00–191.00 1/10/2006 
MD21-06-64204 21-25262 Trichloroethene 780 79.00–81.00 1/11/2006 
MD21-06-64203 21-25262 Trichloroethene 420 294.00–296.00 1/11/2006 
MD21-06-64205 21-25262 Trichloroethene 690 234.00–236.00 1/20/2006 
MD21-06-64206 21-25262 Trichloroethene 400 114.00–116.00 1/23/2006 
MD21-06-67521 21-25262 Trichloroethene 490 290.00–292.00 4/17/2006 
MD21-06-67523 21-25262 Trichloroethene 270 189.00–191.00 4/18/2006 
MD21-06-67522 21-25262 Trichloroethene 300 234.00–236.00 4/18/2006 
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Table I-3.2-6 (continued) 

Sample ID Location ID Analyte 
Sample 

Concentration  
Depth  

(ft) 
Collection 

Date 
MD21-06-67524 21-25262 Trichloroethene 92 114.00–116.00 4/19/2006 
MD21-06-67525 21-25262 Trichloroethene 320 79.00–81.00 4/20/2006 
MD21-06-64201 21-25262 Trimethylbenzene[1,2,4-] 6.4 (J) 370.00–380.00 1/5/2006 
MD21-06-64201 21-25262 Xylene (total) 4 370.00–380.00 1/5/2006 
MD21-06-64203 21-25262 Xylene (total) 11 (J) 294.00–296.00 1/11/2006 
MD21-06-64201 21-25262 Xylene[1,2-] 1.2 370.00–380.00 1/5/2006 
MD21-06-67521 21-25262 Xylene[1,3-]+Xylene[1,4-] 5.4 290.00–292.00 4/17/2006 
MD21-06-67523 21-25262 Xylene[1,3-]+Xylene[1,4-] 4.5 189.00–191.00 4/18/2006 
MD21-06-67522 21-25262 Xylene[1,3-]+Xylene[1,4-] 5.1 234.00–236.00 4/18/2006 
MD21-06-64211 21-25263 Acetone 51 350.00–354.00 4/7/2006 
MD21-06-64213 21-25263 Acetone 56 228.50–230.50 4/12/2006 
MD21-06-64212 21-25263 Acetone 280 311.00–313.00 4/12/2006 
MD21-06-64216 21-25263 Acetone 52 79.00–81.00 4/13/2006 
MD21-06-64214 21-25263 Acetone 53 172.00–174.00 4/13/2006 
MD21-06-64211 21-25263 Butanone[2-] 6.8 350.00–354.00 4/7/2006 
MD21-06-64213 21-25263 Butanone[2-] 10 228.50–230.50 4/12/2006 
MD21-06-64212 21-25263 Butanone[2-] 38 311.00–313.00 4/12/2006 
MD21-06-64216 21-25263 Butanone[2-] 10 79.00–81.00 4/13/2006 
MD21-06-64214 21-25263 Butanone[2-] 8 172.00–174.00 4/13/2006 
MD21-06-64211 21-25263 Carbon disulfide 42 350.00–354.00 4/7/2006 
MD21-06-64212 21-25263 Carbon disulfide 4.4 311.00–313.00 4/12/2006 
MD21-06-64216 21-25263 Carbon disulfide 6.2 79.00–81.00 4/13/2006 
MD21-06-64211 21-25263 Carbon tetrachloride 420 350.00–354.00 4/7/2006 
MD21-06-64213 21-25263 Carbon tetrachloride 10 228.50–230.50 4/12/2006 
MD21-06-64216 21-25263 Carbon tetrachloride 8.6 79.00–81.00 4/13/2006 
MD21-06-64214 21-25263 Carbon tetrachloride 15 172.00–174.00 4/13/2006 
MD21-06-64211 21-25263 Chloroform 1400 350.00–354.00 4/7/2006 
MD21-06-64213 21-25263 Chloroform 96 228.50–230.50 4/12/2006 
MD21-06-64212 21-25263 Chloroform 63 311.00–313.00 4/12/2006 
MD21-06-64216 21-25263 Chloroform 87 79.00–81.00 4/13/2006 
MD21-06-64214 21-25263 Chloroform 150 172.00–174.00 4/13/2006 
MD21-06-64211 21-25263 Dichlorobenzene[1,4-] 35 350.00–354.00 4/7/2006 
MD21-06-64211 21-25263 Dichloroethane[1,1-] 39 350.00–354.00 4/7/2006 
MD21-06-64211 21-25263 Dichloroethane[1,2-] 150 350.00–354.00 4/7/2006 
MD21-06-64213 21-25263 Dichloroethane[1,2-] 14 228.50–230.50 4/12/2006 
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Table I-3.2-6 (continued) 

Sample ID Location ID Analyte 
Sample 

Concentration  
Depth  

(ft) 
Collection 

Date 
MD21-06-64212 21-25263 Dichloroethane[1,2-] 12 311.00–313.00 4/12/2006 
MD21-06-64216 21-25263 Dichloroethane[1,2-] 12 79.00–81.00 4/13/2006 
MD21-06-64214 21-25263 Dichloroethane[1,2-] 11 172.00–174.00 4/13/2006 
MD21-06-64211 21-25263 Dichloroethene[1,1-] 170 350.00–354.00 4/7/2006 
MD21-06-64212 21-25263 Dichloroethene[1,1-] 4.8 311.00–313.00 4/12/2006 
MD21-06-64211 21-25263 Dichloroethene[cis-1,2-] 7.6 350.00–354.00 4/7/2006 
MD21-06-64211 21-25263 Dichloropropane[1,2-] 11 350.00–354.00 4/7/2006 
MD21-06-64211 21-25263 Hexane 8.9 350.00–354.00 4/7/2006 
MD21-06-64212 21-25263 Hexane 3.6 311.00–313.00 4/12/2006 
MD21-06-64211 21-25263 Methylene chloride 2200 350.00–354.00 4/7/2006 
MD21-06-64213 21-25263 Methylene chloride 35 228.50–230.50 4/12/2006 
MD21-06-64212 21-25263 Methylene chloride 41 311.00–313.00 4/12/2006 
MD21-06-64216 21-25263 Methylene chloride 16 79.00–81.00 4/13/2006 
MD21-06-64214 21-25263 Methylene chloride 28 172.00–174.00 4/13/2006 
MD21-06-64212 21-25263 n-Heptane 11 311.00–313.00 4/12/2006 
MD21-06-64213 21-25263 Propylene 8 228.50–230.50 4/12/2006 
MD21-06-64212 21-25263 Propylene 7.3 311.00–313.00 4/12/2006 
MD21-06-64216 21-25263 Propylene 9.8 79.00–81.00 4/13/2006 
MD21-06-64214 21-25263 Propylene 9.2 172.00–174.00 4/13/2006 
MD21-06-64213 21-25263 Styrene 8.8 228.50–230.50 4/12/2006 
MD21-06-64212 21-25263 Styrene 12 311.00–313.00 4/12/2006 
MD21-06-64216 21-25263 Styrene 16 79.00–81.00 4/13/2006 
MD21-06-64214 21-25263 Styrene 7.2 172.00–174.00 4/13/2006 
MD21-06-64211 21-25263 Tetrachloroethene 320 350.00–354.00 4/7/2006 
MD21-06-64213 21-25263 Tetrachloroethene 91 228.50–230.50 4/12/2006 
MD21-06-64212 21-25263 Tetrachloroethene 57 311.00–313.00 4/12/2006 
MD21-06-64216 21-25263 Tetrachloroethene 120 79.00–81.00 4/13/2006 
MD21-06-64214 21-25263 Tetrachloroethene 140 172.00–174.00 4/13/2006 
MD21-06-64211 21-25263 Toluene 13 350.00–354.00 4/7/2006 
MD21-06-64213 21-25263 Toluene 81 228.50–230.50 4/12/2006 
MD21-06-64212 21-25263 Toluene 190 311.00–313.00 4/12/2006 
MD21-06-64216 21-25263 Toluene 68 79.00–81.00 4/13/2006 
MD21-06-64214 21-25263 Toluene 31 172.00–174.00 4/13/2006 
MD21-06-64211 21-25263 Trichloro-1,2,2-trifluoroethane[1,1,2-] 40 350.00–354.00 4/7/2006 
MD21-06-64211 21-25263 Trichloroethane[1,1,1-] 1500 350.00–354.00 4/7/2006 
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Table I-3.2-6 (continued) 

Sample ID Location ID Analyte 
Sample 

Concentration  
Depth  

(ft) 
Collection 

Date 
MD21-06-64213 21-25263 Trichloroethane[1,1,1-] 63 228.50–230.50 4/12/2006 
MD21-06-64212 21-25263 Trichloroethane[1,1,1-] 37 311.00–313.00 4/12/2006 
MD21-06-64216 21-25263 Trichloroethane[1,1,1-] 67 79.00–81.00 4/13/2006 
MD21-06-64214 21-25263 Trichloroethane[1,1,1-] 33 172.00–174.00 4/13/2006 
MD21-06-64211 21-25263 Trichloroethane[1,1,2-] 61 350.00–354.00 4/7/2006 
MD21-06-64211 21-25263 Trichloroethene 2000 350.00–354.00 4/7/2006 
MD21-06-64213 21-25263 Trichloroethene 170 228.50–230.50 4/12/2006 
MD21-06-64212 21-25263 Trichloroethene 130 311.00–313.00 4/12/2006 
MD21-06-64216 21-25263 Trichloroethene 120 79.00–81.00 4/13/2006 
MD21-06-64214 21-25263 Trichloroethene 170 172.00–174.00 4/13/2006 
MD21-06-64221 21-25264 Acetone 65 350.00–354.00 2/3/2006 
MD21-06-64222 21-25264 Acetone 270 325.00–327.00 2/7/2006 
MD21-06-64224 21-25264 Acetone 39 69.00–71.00 2/8/2006 
MD21-06-64223 21-25264 Acetone 47 224.00–226.00 2/8/2006 
MD21-06-64225 21-25264 Acetone 140 152.00–154.00 2/10/2006 
MD21-06-67537 21-25264 Acetone 130 325.00–327.00 4/27/2006 
MD21-06-67538 21-25264 Acetone 46 224.00–226.00 4/28/2006 
MD21-06-67540 21-25264 Acetone 36 69.00–71.00 5/2/2006 
MD21-06-67539 21-25264 Acetone 65 152.00–154.00 5/2/2006 
MD21-06-64221 21-25264 Benzene 2.8 350.00–354.00 2/3/2006 
MD21-06-64222 21-25264 Benzene 6.8 325.00–327.00 2/7/2006 
MD21-06-64221 21-25264 Butanone[2-] 11 350.00–354.00 2/3/2006 
MD21-06-64222 21-25264 Butanone[2-] 22 325.00–327.00 2/7/2006 
MD21-06-64224 21-25264 Butanone[2-] 6.9 69.00–71.00 2/8/2006 
MD21-06-64225 21-25264 Butanone[2-] 9 152.00–154.00 2/10/2006 
MD21-06-67537 21-25264 Butanone[2-] 14 325.00–327.00 4/27/2006 
MD21-06-67539 21-25264 Butanone[2-] 8.8 152.00–154.00 5/2/2006 
MD21-06-64221 21-25264 Carbon disulfide 3.7 350.00–354.00 2/3/2006 
MD21-06-64224 21-25264 Carbon disulfide 8.4 69.00–71.00 2/8/2006 
MD21-06-64221 21-25264 Carbon tetrachloride 26 350.00–354.00 2/3/2006 
MD21-06-64222 21-25264 Carbon tetrachloride 57 325.00–327.00 2/7/2006 
MD21-06-64224 21-25264 Carbon tetrachloride 72 (J) 69.00–71.00 2/8/2006 
MD21-06-64223 21-25264 Carbon tetrachloride 15 (J) 224.00–226.00 2/8/2006 
MD21-06-64225 21-25264 Carbon tetrachloride 170 (J) 152.00–154.00 2/10/2006 
MD21-06-67537 21-25264 Carbon tetrachloride 55 325.00–327.00 4/27/2006 
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Table I-3.2-6 (continued) 

Sample ID Location ID Analyte 
Sample 

Concentration  
Depth  

(ft) 
Collection 

Date 
MD21-06-67538 21-25264 Carbon tetrachloride 200 224.00–226.00 4/28/2006 
MD21-06-67539 21-25264 Carbon tetrachloride 15 152.00–154.00 5/2/2006 
MD21-06-64222 21-25264 Chloroethane 10 325.00–327.00 2/7/2006 
MD21-06-64221 21-25264 Chloroform 56 350.00–354.00 2/3/2006 
MD21-06-64222 21-25264 Chloroform 140 325.00–327.00 2/7/2006 
MD21-06-64224 21-25264 Chloroform 160 69.00–71.00 2/8/2006 
MD21-06-64223 21-25264 Chloroform 58 224.00–226.00 2/8/2006 
MD21-06-64225 21-25264 Chloroform 330 152.00–154.00 2/10/2006 
MD21-06-67537 21-25264 Chloroform 140 325.00–327.00 4/27/2006 
MD21-06-67538 21-25264 Chloroform 390 224.00–226.00 4/28/2006 
MD21-06-67539 21-25264 Chloroform 44 152.00–154.00 5/2/2006 
MD21-06-64221 21-25264 Chloromethane 1.2 350.00–354.00 2/3/2006 
MD21-06-64222 21-25264 Chloromethane 2.9 325.00–327.00 2/7/2006 
MD21-06-64225 21-25264 Cyclohexane 13 152.00–154.00 2/10/2006 
MD21-06-64221 21-25264 Dichlorodifluoromethane 2.8 350.00–354.00 2/3/2006 
MD21-06-64222 21-25264 Dichlorodifluoromethane 5.2 325.00–327.00 2/7/2006 
MD21-06-64224 21-25264 Dichlorodifluoromethane 7.8 69.00–71.00 2/8/2006 
MD21-06-64225 21-25264 Dichlorodifluoromethane 9.2 152.00–154.00 2/10/2006 
MD21-06-67538 21-25264 Dichlorodifluoromethane 6.1 224.00–226.00 4/28/2006 
MD21-06-67537 21-25264 Dichloroethane[1,1-] 4.2 325.00–327.00 4/27/2006 
MD21-06-64221 21-25264 Dichloroethane[1,2-] 1.8 350.00–354.00 2/3/2006 
MD21-06-67537 21-25264 Dichloroethane[1,2-] 26 325.00–327.00 4/27/2006 
MD21-06-67538 21-25264 Dichloroethane[1,2-] 16 224.00–226.00 4/28/2006 
MD21-06-67540 21-25264 Dichloroethane[1,2-] 7.6 69.00–71.00 5/2/2006 
MD21-06-67539 21-25264 Dichloroethane[1,2-] 20 152.00–154.00 5/2/2006 
MD21-06-67537 21-25264 Dichloroethene[1,1-] 17 325.00–327.00 4/27/2006 
MD21-06-67538 21-25264 Dichloroethene[1,1-] 8.6 224.00–226.00 4/28/2006 
MD21-06-67539 21-25264 Dichloroethene[1,1-] 16 152.00–154.00 5/2/2006 
MD21-06-67537 21-25264 Dichloropropane[1,2-] 7.4 325.00–327.00 4/27/2006 
MD21-06-67539 21-25264 Dichloropropane[1,2-] 5.1 152.00–154.00 5/2/2006 
MD21-06-67537 21-25264 Ethyltoluene[4-] 21 325.00–327.00 4/27/2006 
MD21-06-67539 21-25264 Ethyltoluene[4-] 17 152.00–154.00 5/2/2006 
MD21-06-64221 21-25264 Methylene chloride 97 350.00–354.00 2/3/2006 
MD21-06-64222 21-25264 Methylene chloride 94 325.00–327.00 2/7/2006 
MD21-06-64224 21-25264 Methylene chloride 66 69.00–71.00 2/8/2006 
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Table I-3.2-6 (continued) 

Sample ID Location ID Analyte 
Sample 

Concentration  
Depth  

(ft) 
Collection 

Date 
MD21-06-64223 21-25264 Methylene chloride 46 224.00–226.00 2/8/2006 
MD21-06-64225 21-25264 Methylene chloride 390 152.00–154.00 2/10/2006 
MD21-06-67537 21-25264 Methylene chloride 140 325.00–327.00 4/27/2006 
MD21-06-67538 21-25264 Methylene chloride 510 224.00–226.00 4/28/2006 
MD21-06-67539 21-25264 Methylene chloride 36 152.00–154.00 5/2/2006 
MD21-06-64225 21-25264 n-Heptane 47 152.00–154.00 2/10/2006 
MD21-06-64221 21-25264 Styrene 5.1 350.00–354.00 2/3/2006 
MD21-06-64222 21-25264 Styrene 140 325.00–327.00 2/7/2006 
MD21-06-64224 21-25264 Styrene 9.1 69.00–71.00 2/8/2006 
MD21-06-64225 21-25264 Styrene 19 152.00–154.00 2/10/2006 
MD21-06-67537 21-25264 Styrene 22 325.00–327.00 4/27/2006 
MD21-06-67539 21-25264 Styrene 27 152.00–154.00 5/2/2006 
MD21-06-64221 21-25264 Tetrachloroethene 31 350.00–354.00 2/3/2006 
MD21-06-64222 21-25264 Tetrachloroethene 520 325.00–327.00 2/7/2006 
MD21-06-64224 21-25264 Tetrachloroethene 730 69.00–71.00 2/8/2006 
MD21-06-64223 21-25264 Tetrachloroethene 150 224.00–226.00 2/8/2006 
MD21-06-64225 21-25264 Tetrachloroethene 320 152.00–154.00 2/10/2006 
MD21-06-67537 21-25264 Tetrachloroethene 260 325.00–327.00 4/27/2006 
MD21-06-67538 21-25264 Tetrachloroethene 440 224.00–226.00 4/28/2006 
MD21-06-67540 21-25264 Tetrachloroethene 24 69.00–71.00 5/2/2006 
MD21-06-67539 21-25264 Tetrachloroethene 91 152.00–154.00 5/2/2006 
MD21-06-64221 21-25264 Toluene 4.8 350.00–354.00 2/3/2006 
MD21-06-64222 21-25264 Toluene 17 325.00–327.00 2/7/2006 
MD21-06-64224 21-25264 Toluene 3.6 69.00–71.00 2/8/2006 
MD21-06-64223 21-25264 Toluene 4.6 224.00–226.00 2/8/2006 
MD21-06-64225 21-25264 Toluene 1900 152.00–154.00 2/10/2006 
MD21-06-67537 21-25264 Toluene 17 325.00–327.00 4/27/2006 
MD21-06-67538 21-25264 Toluene 3.5 224.00–226.00 4/28/2006 
MD21-06-67540 21-25264 Toluene 6.7 69.00–71.00 5/2/2006 
MD21-06-67539 21-25264 Toluene 16 152.00–154.00 5/2/2006 
MD21-06-67538 21-25264 Trichloro-1,2,2-trifluoroethane[1,1,2-] 8.1 224.00–226.00 4/28/2006 
MD21-06-64222 21-25264 Trichloroethane[1,1,1-] 8.2 325.00–327.00 2/7/2006 
MD21-06-64224 21-25264 Trichloroethane[1,1,1-] 10 69.00–71.00 2/8/2006 
MD21-06-64225 21-25264 Trichloroethane[1,1,1-] 17 152.00–154.00 2/10/2006 
MD21-06-67537 21-25264 Trichloroethane[1,1,1-] 110 325.00–327.00 4/27/2006 



 

 

S
eptem

ber 2006 
I-186 

E
P

2006-0779 

Investigation R
eport for M

D
A

 T 

Table I-3.2-6 (continued) 

Sample ID Location ID Analyte 
Sample 

Concentration  
Depth  

(ft) 
Collection 

Date 
MD21-06-67538 21-25264 Trichloroethane[1,1,1-] 26 224.00–226.00 4/28/2006 
MD21-06-67540 21-25264 Trichloroethane[1,1,1-] 33 69.00–71.00 5/2/2006 
MD21-06-67539 21-25264 Trichloroethane[1,1,1-] 67 152.00–154.00 5/2/2006 
MD21-06-64221 21-25264 Trichloroethene 59 350.00–354.00 2/3/2006 
MD21-06-64222 21-25264 Trichloroethene 240 325.00–327.00 2/7/2006 
MD21-06-64224 21-25264 Trichloroethene 320 69.00–71.00 2/8/2006 
MD21-06-64223 21-25264 Trichloroethene 77 224.00–226.00 2/8/2006 
MD21-06-64225 21-25264 Trichloroethene 400 152.00–154.00 2/10/2006 
MD21-06-67537 21-25264 Trichloroethene 320 325.00–327.00 4/27/2006 
MD21-06-67538 21-25264 Trichloroethene 530 224.00–226.00 4/28/2006 
MD21-06-67540 21-25264 Trichloroethene 6 69.00–71.00 5/2/2006 
MD21-06-67539 21-25264 Trichloroethene 200 152.00–154.00 5/2/2006 
MD21-06-67537 21-25264 Trimethylbenzene[1,2,4-] 15 (J-) 325.00–327.00 4/27/2006 
MD21-06-67539 21-25264 Trimethylbenzene[1,2,4-] 14 (J-) 152.00–154.00 5/2/2006 
MD21-06-64221 21-25264 Vinyl chloride 0.63 350.00–354.00 2/3/2006 
MD21-06-64222 21-25264 Vinyl chloride 1.4 325.00–327.00 2/7/2006 
MD21-06-64221 21-25264 Xylene (total) 2.6 350.00–354.00 2/3/2006 
MD21-06-64221 21-25264 Xylene[1,2-] 2.6 350.00–354.00 2/3/2006 
MD21-06-67537 21-25264 Xylene[1,2-] 17 325.00–327.00 4/27/2006 
MD21-06-67539 21-25264 Xylene[1,2-] 13 152.00–154.00 5/2/2006 
MD21-06-67537 21-25264 Xylene[1,3-]+Xylene[1,4-] 9.5 325.00–327.00 4/27/2006 
MD21-06-67539 21-25264 Xylene[1,3-]+Xylene[1,4-] 8.7 152.00–154.00 5/2/2006 

See Appendix A for qualifier definitions. 
Units are μg/kg3. 
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Table I-3.3-1  
Frequencies of Radionuclides Detected in Soil and Fill Above Background/Fallout Values 

Analyte Media 
Number of 
Analyses 

Number 
of Detects 

Concentration Range  
(pCi/g) 

Background 
Value 
(pCi/g) 

Frequency of Detects 
above Background 

Value 
Americium-241 Soil 109 99 [-0.58] to 19982 0.013 92/109 
Americium-241 Fill 24 18 [0.00153] to 14950 0.013 18/24 
Americium-241 Qal 12 1 [-1.49] to 210000 0.04 1/12 
Americium-241 Qbo 2 0 [0.0105 to 0.013] na* 0/2 
Americium-241 Qbt 1g 13 0 [-0.0307 to 0.117] na 0/13 
Americium-241 Qbt 1v 15 0 [-0.98 to 0.79] na 0/15 
Americium-241 Qbt 2 48 4 [-1.9] to 4.89 na 4/48 
Americium-241 Qbt 3 188 49 [-1.77] to 66420 na 49/188 
Americium-241 Qbt t 1 0 [-0.0261] na 0/1 
Americium-241 Qct 5 0 [-0.00452 to 0.0448] na 0/5 
Cesium-134 Soil 21 0 [-0.04 to 0.16] na 0/21 
Cesium-134 Fill 13 0 [-0.28 to 0.171] na 0/13 
Cesium-134 Qal 11 0 [-0.05 to 0.18] na 0/11 
Cesium-134 Qbt 1g 3 0 [0.0778 to 0.122] na 0/3 
Cesium-134 Qbt 1v 8 0 [-0.1 to 0.0881] na 0/8 
Cesium-134 Qbt 2 37 0 [-0.16 to 0.29] na 0/37 
Cesium-134 Qbt 3 128 0 [-0.59 to 0.23] na 0/128 
Cesium-134 Qct 3 0 [0.0527 to 0.135] na 0/3 
Cesium-137 Soil 55 40 [-0.07] to 692 1.65 21/55 
Cesium-137 Fill 22 11 [-0.031] to 243.1 1.65 11/22 
Cesium-137 Qal 12 1 [-0.11] to 2.5 0.9 1/12 
Cesium-137 Qbo 2 0 [-0.0129 to 0.00354] na 0/2 
Cesium-137 Qbt 1g 13 0 [-0.0567 to 0.0507] na 0/13 
Cesium-137 Qbt 1v 15 0 [-0.09 to 0.12] na 0/15 
Cesium-137 Qbt 2 48 1 [-0.23] to [0.36] na 1/48 
Cesium-137 Qbt 3 186 11 [-0.26] to 460 na 11/186 
Cesium-137 Qbt t 1 0 [0.00482] na 0/1 
Cesium-137 Qct 5 0 [-0.0449 to 0.0203] na 0/5 
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Table I-3.3-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number 
of Detects Concentration Range  

Background 
Value  

Frequency of Detects 
above Background 

Value 
Cobalt-60 Soil 37 0 [-0.0611 to 0.16] na 0/37 
Cobalt-60 Fill 17 1 [-0.12] to 1.7 na 1/17 
Cobalt-60 Qal 11 0 [-0.16 to 0.14] na 0/11 
Cobalt-60 Qbo 2 0 [0.000403 to 0.0239] na 0/2 
Cobalt-60 Qbt 1g 13 0 [-0.0213 to 0.0555] na 0/13 
Cobalt-60 Qbt 1v 14 0 [-0.11 to 0.27] na 0/14 
Cobalt-60 Qbt 2 48 0 [-0.22 to 0.35] na 0/48 
Cobalt-60 Qbt 3 182 0 [-0.39 to 0.74] na 0/182 
Cobalt-60 Qbt t 1 0 [0.0154] na 0/1 
Cobalt-60 Qct 5 0 [-0.0599 to 0.0411] na 0/5 
Europium-152 Soil 37 0 [-0.163 to 1.28] na 0/37 
Europium-152 Fill 17 0 [-0.76 to 0.89] na 0/17 
Europium-152 Qal 11 0 [-0.46 to 1.55] na 0/11 
Europium-152 Qbo 2 0 [-0.0142 to 0.0117] na 0/2 
Europium-152 Qbt 1g 13 0 [-0.133 to 0.0921] na 0/13 
Europium-152 Qbt 1v 15 0 [-0.97 to 0.83] na 0/15 
Europium-152 Qbt 2 48 1 [-1.24] to 4.42 na 1/48 
Europium-152 Qbt 3 182 0 [-1.89 to 6.08] na 0/182 
Europium-152 Qbt t 1 0 [-0.0974] na 0/1 
Europium-152 Qct 5 0 [-0.115 to 0.0339] na 0/5 
Plutonium-238 Soil 109 92 [-9.48E-10] to 1440 0.023 79/109 
Plutonium-238 Fill 26 15 [-0.0111] to 2480 0.023 15/26 
Plutonium-238 Qal 12 2 [0.03] to 170 0.006 2/12 
Plutonium-238 Qbo 2 0 [-0.0179 to -0.00868] na 0/2 
Plutonium-238 Qbt 1g 13 0 [-0.00734 to 0.0106] na 0/13 
Plutonium-238 Qbt 1v 15 0 [-0.00338 to 0.09] na 0/15 
Plutonium-238 Qbt 2 48 2 [-0.0283] to 0.34 na 2/48 
Plutonium-238 Qbt 3 202 22 [-0.0248] to 3719 na 22/202 
Plutonium-238 Qbt t 1 0 [-0.00688] na 0/1 
Plutonium-238 Qct 5 0 [-0.0284 to 0.00676] na 0/5 
Plutonium-239 Soil 107 99 [-0.00173] to 19143 0.054 90/107 
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Table I-3.3-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number 
of Detects Concentration Range  

Background 
Value  

Frequency of Detects 
above Background 

Value 
Plutonium-239 Fill 26 22 [-0.00948] to 230600 0.054 22/26 
Plutonium-239 Qal 12 3 [0.02] to 2800 0.068 3/12 
Plutonium-239 Qbo 2 0 [-0.00448 to 0.00434] na 0/2 
Plutonium-239 Qbt 1g 13 1 [-0.00999] to 0.0584 na 1/13 
Plutonium-239 Qbt 1v 15 0 [-0.01 to 0.19] na 0/15 
Plutonium-239 Qbt 2 44 2 [-0.0176] to 1.33 na 2/44 
Plutonium-239 Qbt 3 199 66 [-0.0379] to 67000 na 66/199 
Plutonium-239 Qbt t 1 1 0.0385 na 1/1 
Plutonium-239 Qct 5 1 [-0.00567] to 0.138 na 1/5 
Ruthenium-106 Soil 37 0 [-0.57 to 6.9] na 0/37 
Ruthenium-106 Fill 17 0 [-2.27 to 2.9] na 0/17 
Ruthenium-106 Qal 11 0 [-1.1 to 0.75] na 0/11 
Ruthenium-106 Qbo 2 0 [-0.0395 to 0.123] na 0/2 
Ruthenium-106 Qbt 1g 13 0 [-0.208 to 0.422] na 0/13 
Ruthenium-106 Qbt 1v 15 0 [-2.11 to 0.58] na 0/15 
Ruthenium-106 Qbt 2 48 0 [-2.98 to 3.3] na 0/48 
Ruthenium-106 Qbt 3 181 0 [-3.74 to 5.35] na 0/181 
Ruthenium-106 Qbt t 1 0 [0.00701] na 0/1 
Ruthenium-106 Qct 5 0 [-0.214 to 0.138] na 0/5 
Sodium-22 Soil 35 0 [-0.13 to 0.05] na 0/35 
Sodium-22 Fill 17 0 [-0.08 to 0.14] na 0/17 
Sodium-22 Qal 11 0 [-0.19 to 0.22] na 0/11 
Sodium-22 Qbo 2 0 [0.0129 to 0.02] na 0/2 
Sodium-22 Qbt 1g 13 0 [-0.0476 to 0.0556] na 0/13 
Sodium-22 Qbt 1v 15 0 [-0.13 to 0.13] na 0/15 
Sodium-22 Qbt 2 48 0 [-0.18 to 0.35] na 0/48 
Sodium-22 Qbt 3 182 0 [-0.33 to 0.53] na 0/182 
Sodium-22 Qbt t 1 0 [-0.000771] na 0/1 
Sodium-22 Qct 5 0 [-0.0425 to -0.00547] na 0/5 
Strontium-90 Soil 110 26 [-0.49] to 112 1.31 18/110 
Strontium-90 Fill 24 18 [0.00661] to 1220 1.31 18/24 



 

 

S
eptem

ber 2006 
I-190 

E
P

2006-0779 

Investigation R
eport for M

D
A

 T 

Table I-3.3-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number 
of Detects Concentration Range  

Background 
Value  

Frequency of Detects 
above Background 

Value 
Strontium-90 Qal 4 0 [0 to 140] 1.04 0/4 
Strontium-90 Qbo 2 0 [-0.0192 to 0.055] na 0/2 
Strontium-90 Qbt 1g 13 0 [-0.0524 to 0.0805] na 0/13 
Strontium-90 Qbt 1v 12 0 [-0.0483 to 0.46] na 0/12 
Strontium-90 Qbt 2 34 1 [-0.0839] to 1.14 na 1/34 
Strontium-90 Qbt 3 180 41 [-0.64] to 133.68 na 41/180 
Strontium-90 Qbt t 1 0 [-0.0408] na 0/1 
Strontium-90 Qct 5 0 [-0.016 to 0.0321] na 0/5 
Thorium-228 Soil 2 0 [3.141 to 3.646] 2.28 0/2 
Tritium Soil 101 87 [1.237875E-02] to 1.035012 na 87/101 
Tritium Fill 4 1 [1.233197E-02] to 0.2159863 na 1/4 
Tritium Qbo 2 2 2.371801E-02 to 5.587283 na 2/2 
Tritium Qbt 1g 13 9 [0] to 24.54441 na 9/13 
Tritium Qbt 1v 9 8 [1.185852E-02] to 17.51237 na 8/9 
Tritium Qbt 2 14 14 7.619108E-02 to 15.80106 na 14/14 
Tritium Qbt 3 74 61 [-1.100908E-02] to 6.731767 na 61/74 
Tritium Qbt t 1 1 0.4357953 na 1/1 
Tritium Qct 5 4 [1.181226E-02] to 11.14534 na 4/5 
Uranium-234 Soil 81 80 [0.64] to 3.98 2.59 6/81 
Uranium-234 Fill 22 19 0.239 to [35] 2.59 7/22 
Uranium-234 Qal 4 3 [1.06] to 92 2.89 1/4 
Uranium-234 Qbo 2 2 2.27 to 2.6 4 0/2 
Uranium-234 Qbt 1g 13 13 2.27 to 3.27 4 0/13 
Uranium-234 Qbt 1v 12 12 1.14 to 2.56 3.12 0/12 
Uranium-234 Qbt 2 34 31 0.813 to 2.09 1.98 1/34 
Uranium-234 Qbt 3 177 146 0.464 to 99.44 1.98 11/177 
Uranium-234 Qbt t 1 1 3.2 na 1/1 
Uranium-234 Qct 5 5 1.5 to 2.79 4 0/5 
Uranium-235 Soil 85 28 [-0.065] to 0.38 0.2 6/85 
Uranium-235 Fill 24 9 [0] to [232] 0.2 3/24 
Uranium-235 Qal 12 0 [-0.63 to 9.2] 0.2 0/12 
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Table I-3.3-1 (continued) 

Analyte Media 
Number of 
Analyses 

Number 
of Detects Concentration Range  

Background 
Value  

Frequency of Detects 
above Background 

Value 
Uranium-235 Qbo 2 1 [0.106] to 0.132 0.18 0/2 
Uranium-235 Qbt 1g 13 13 0.111 to 0.374 0.18 7/13 
Uranium-235 Qbt 1v 15 9 [-0.38] to 0.478 0.14 5/15 
Uranium-235 Qbt 2 48 11 [-0.58] to [1.09] 0.09 6/48 
Uranium-235 Qbt 3 204 51 [-11] to [2.12] 0.09 9/204 
Uranium-235 Qbt t 1 1 0.184 na 1/1 
Uranium-235 Qct 5 3 [0.0895] to [0.256] 0.18 1/5 
Uranium-238 Soil 81 79 0.739 to 2.37 2.29 1/81 
Uranium-238 Fill 23 19 0.266 to [297] 2.29 4/23 
Uranium-238 Qal 4 3 [0.87] to 55 2.29 1/4 
Uranium-238 Qbo 2 2 2.35 to 2.63 3.9 0/2 
Uranium-238 Qbt 1g 13 13 2.47 to 3.55 3.9 0/13 
Uranium-238 Qbt 1v 12 12 1.07 to 2.8 3.05 0/12 
Uranium-238 Qbt 2 34 31 0.833 to 2.47 1.93 2/34 
Uranium-238 Qbt 3 177 135 [0.39] to [24] 1.93 7/177 
Uranium-238 Qbt t 1 1 3.3 na 1/1 
Uranium-238 Qct 5 5 1.64 to 2.83 3.9 0/5 

See Appendix A for qualifier definitions. 
Units are pCi/g. 
Background values and fallout values are from LANL 1998, 59730. 
* na = Not available. 
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Table I-3.3-2  
Summary of Radionuclides Detected in Soil and Fill Above Background/Fallout Values 
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Soil Background Value 0.013 1.65 naa 0.023 0.054 1.31 na 2.59 0.2 2.29 
AAA0420 21-01135 0.00–0.08 Soil —b — — 0.055 (J) — — — — — — 
AAA0421 21-01135 0.00–0.50 Soil 0.199 — — 0.025 (J) — — — — — — 
AAA3950 21-01615 0.00–0.50 Soil 0.033 (J-) — — — 0.11 (J-) — 5.015713E-02 (J-) — — — 
AAA3951 21-01616 0.00–0.50 Soil 0.1 (J-) — — — 0.149 (J-) — — — — — 
AAA3954 21-01619 0.00–0.50 Soil 9.751 (J-) — — 0.535 (J-) 8.919 (J-) — — — — — 
AAA3958 21-01621 0.00–0.50 Soil — — — — — — 0.0533557 (J-) — — — 
AAA3959 21-01622 0.00–0.50 Soil — — — — — — 5.678161E-02 (J-) — — — 
AAA3961 21-01623 0.00–0.50 Soil 3.406 (J-) — — 0.354 (J-) 0.969 (J-) — 6.667447E-02 (J-) — — — 
AAA3962 21-01624 0.00–0.50 Soil — — — — — — 3.782066E-02 (J-) — — — 
AAA3963 21-01625 0.00–0.50 Soil 0.08 (J-) — — — 0.182 (J-) — 3.370412E-02 (J-) — — — 
AAA3964 21-01626 0.00–0.50 Soil — — — 0.031 (J-) — — 4.902605E-02 (J-) — — — 
AAA3965 21-01627 0.00–0.50 Soil 1.31 (J-) — — 3.639 (J-) 4.108 (J-) — 7.801332E-02 (J-) — — — 
AAA3966 21-01628 0.00–0.50 Soil — — — — — — 5.091638E-02 (J-) — — — 
AAA3967 21-01629 0.00–0.50 Soil 3.119 (J-) — — 0.305 (J-) 5.735 (J-) — — — — — 
AAA3968 21-01630 0.00–0.50 Soil 1.349 (J-) — — 0.131 (J-) 1.687 (J-) — 1.426778E-02 (J-) — — — 
AAA3969 21-01631 0.00–0.50 Soil 0.441 (J-) — — 0.052 (J-) 4.912 (J-) — — — — — 
AAA3970 21-01632 0.00–0.50 Soil 0.062 (J-) — — — 0.996 (J-) — — — — — 
AAA3971 21-01633 0.00–0.50 Soil 0.257 (J-) — — 0.065 (J-) 1.912 (J-) — 2.150884E-02 (J-) — — — 
AAA3973 21-01635 0.00–0.50 Soil 0.352 (J-) — — 0.046 (J-) 4.388 (J-) — 8.930415E-02 (J-) — — — 
AAA3974 21-01636 0.00–0.50 Soil 2.962 (J-) — — 1.82 (J-) 4.453 (J-) — 0.2247188 (J-) — — — 
AAA3975 21-01637 0.00–0.50 Soil 0.165 (J-) — — — 0.599 (J-) — 7.033149E-02 (J-) — — — 
AAA3976 21-01638 0.00–0.50 Soil 1.361 (J-) — — 0.107 (J-) 3.856 (J-) 12.34 (J-) 0.1323723 (J-) — — — 
AAA3980 21-01640 0.00–0.50 Soil 1.444 (J-) — — 0.214 (J-) 8.847 (J-) 2.78 (J-) 0.174126 (J-) — — — 
AAA3981 21-01641 0.00–0.50 Soil 2.958 (J-) — — 0.49 (J-) 7.585 (J-) — 0.3018494 (J-) — — — 
AAA3983 21-01642 0.00–0.50 Soil 1.321 (J-) — — 0.183 (J-) 28.512 (J-) — 8.590909E-02 (J-) — — — 
AAA3985 21-01644 0.00–0.50 Soil 12.333 (J-) — — 1.307 (J-) 19.237 (J-) — 0.3575631 (J-) — — — 
AAA3986 21-01645 0.00–0.50 Soil 0.89 (J-) — — 0.124 (J-) 6.547 (J-) — 0.3305381 (J-) — — — 
AAA3987 21-01646 0.00–0.50 Soil 26.395 (J-) — — 6.851 (J-) 201.254 (J-) — 9.712644E-02 (J-) 3.363 (J-) — — 
AAA3988 21-01647 0.00–0.50 Soil — — — — — — 4.237251E-02 (J-) — — — 
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Table I-3.3-2 (continued) 
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Soil Background Value 0.013 1.65 na 0.023 0.054 1.31 na 2.59 0.2 2.29 
AAA3989 21-01648 0.00–0.50 Soil 1.56 (J-) — — 0.273 (J-) 1.565 (J-) — 5.045045E-02 (J-) — — — 
AAA3993 21-01652 0.00–0.50 Soil 2.042 (J) — — 0.223 (J-) 3.735 (J-) — 6.343915E-02 (J-) — 0.38 (J-) — 
AAA3994 21-01653 0.00–0.50 Soil 0.616 (J-) — — 0.102 (J-) 8.75 (J-) — 1.035012 (J-) — — — 
AAA3995 21-01654 0.00–0.50 Soil 0.442 (J) — — 0.058 (J-) 2.363 (J-) — 0.0550053 (J-) — — — 
AAA3996 21-01655 0.00–0.50 Soil 0.504 (J-) — — — 0.136 (J-) — 4.768559E-02 (J-) — — — 
AAA3997 21-01656 0.00–0.50 Soil — — — — — — 5.432373E-02 (J-) — — — 
AAA3998 21-01657 0.00–0.50 Soil 0.027 (J-) — — — 0.06 (J-) — 7.567567E-02 (J-) — — — 
AAA4001 21-01658 0.00–0.50 Soil 2.831 (J-) — — 6.625 (J-) 8.602 (J-) — 0.2471635 (J-) — — — 
AAA4003 21-01659 0.00–0.50 Soil 0.035 (J-) — — — 0.324 (J-) — — — — — 
AAA4004 21-01660 0.00–0.50 Soil 1.936 (J-) — — 0.194 (J-) 3.755 (J-) 2.59 (J-) 9.319149E-02 (J-) — — — 
AAA4005 21-01661 0.00–0.50 Soil 1.03 (J-) — — 0.121 (J-) 10.576 (J-) — 0.2033554 (J-) 2.738 (J-) — — 
AAA4006 21-01662 0.00–0.50 Soil 3.212 (J-) — — 0.511 (J-) 4.791 (J-) — — — — — 
AAA4008 21-01664 0.00–0.50 Soil 0.756 (J) — — 0.107 (J-) 7.359 (J-) — 0.1669542 (J-) — — — 
AAA7510 21-01860 0.00–0.25 Soil 5.626 — — 3.983 3.569 — 4.620911E-02 — — — 
AAA7511 21-01860 0.25–0.50 Soil 5.641 — — 2.629 3.003 — — — — — 
AAA7512 21-01860 0.50–1.00 Soil 6.348 0.8821 — 1.059 6.726 — 8.274699E-02 — — — 
AAA7513 21-01861 0.00–0.25 Soil 2.657 — — 1.101 2.043 — 6.743786E-02 — — — 
AAA7514 21-01861 0.25–0.50 Soil 4.549 — — 2.078 8.662 — 7.186081E-02 — — — 
AAA7515 21-01861 0.50–1.00 Soil 1.85 0.3733 — 0.4124 12.83 — 4.634626E-02 — — — 
AAA7516 21-01862 0.00–0.25 Soil 4.87 — — 4.053 7.634 — 8.474749E-02 — — — 
AAA7517 21-01862 0.25–0.50 Soil 3.781 — — 3.277 8.809 — 5.640794E-02 — — — 
AAA7518 21-01862 0.50–1.00 Soil 1.5 — — 0.6322 9.282 — 2.142156E-02 — — — 
AAB7316 21-02536 5.00–7.50 Soil 338 4.17 — 9.2 411 0.918 0.1410856 — — — 
AAB7328 21-02539 7.50–10.00 Soil 855 (J) 12.9 — 13.5 808 3.74 0.121928 — — — 
AAB7334 21-02541 2.50–5.00 Soil 543 (J) 5.78 — 5.4 347 2.1 7.690036E-02 — — — 
AAB7340 21-02543 2.50–5.00 Soil 1120 6.74 — 13 659 3.92 0.1340795 — — — 
AAB7342 21-02544 5.00–7.50 Soil 793 (J) 8.93 — 19.7 1250 9.84 0.227282 — — — 
AAB7343 21-02545 0.00–5.00 Soil — — — 0.0079 1.03 — — — — — 
AAB7347 21-02546 0.00–5.00 Soil 208 0.712 — 1.8 143 1.04 5.962933E-02 — — — 
AAB7352 21-02547 5.00–10.00 Soil 19982 107.78 — 327 19143 44.3 5.820486E-02 3.45 — — 
AAB7355 21-02548 2.50–5.00 Soil 2.68 — — 0.0427 1.36 0.574 0.290792 — — — 
AAB7275 21-02568 0.00–0.25 Soil 5.061 — — 3.307 6.442 — 8.839373E-02 — — — 
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Table I-3.3-2 (continued) 
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Soil Background Value 0.013 1.65 na 0.023 0.054 1.31 na 2.59 0.2 2.29 
AAB7276 21-02568 0.25–0.50 Soil 4.224 — — 3.345 4.565 — 4.211384E-02 — — — 
AAB7277 21-02568 0.50–1.00 Soil 7.404 0.8751 — 2.452 6.488 — 0.1550372 — — — 
AAB7278 21-02569 0.00–0.25 Soil 1.101 — — 1.848 2.223 — 4.727854E-02 — — — 
AAB7279 21-02569 0.25–0.50 Soil 2.576 — — 1.516 3.17 — 0.0595572 — — — 
AAB7280 21-02569 0.50–1.00 Soil 3.459 0.3989 — 2.454 3.962 — 5.755274E-02 — — — 
AAB9110 21-02609 5.00–7.50 Soil 668 (J) 14 — 6.03 595 11 0.091 — — — 
AAB9111 21-02610 5.00–7.50 Soil 1730 (J) 8.26 — 1440 23 1.05 8.097598E-02 — — — 
0121-97-0326 21-05073 2.50–3.00 Soil 2.6 — — 0.087 4.3 2.2 — — — — 
0121-97-1001 21-05074 0.80–1.30 Soil 83.21 — — — — — — — — — 
MD21-06-64167 21-25265 0.00–0.50 Soil 3.25 — — 7.71 5.87 — 0.1325607 — — — 
MD21-06-64168 21-25265 1.50–2.00 Soil 0.32 — — 0.37 0.457 — — — — — 
MD21-06-64169 21-25266 0.00–0.50 Soil 5.4 — — 6.69 6.26 — 3.734426E-02 — — — 
MD21-06-64170 21-25266 1.50–2.00 Soil 0.591 — — 0.206 10.7 — 3.398876E-02 — — — 
MD21-06-64171 21-25267 0.00–0.50 Soil 1 — — 0.91 11.4 — 0.1025062 — — — 
MD21-06-64172 21-25267 1.50–2.00 Soil 0.13 — — 0.0753 0.448 — 6.029329E-02 — — — 
MD21-06-64173 21-25268 0.00–0.50 Soil 4.69 — — 5.25 9.11 — 2.843567E-02 — — — 
MD21-06-64174 21-25268 1.50–2.00 Soil 0.226 — — 0.0857 0.615 — 7.862791E-02 — — — 
MD21-06-64175 21-25269 0.00–0.50 Soil 0.171 — — — 0.735 — 7.342522E-02 — — — 
MD21-06-64176 21-25269 1.50–2.00 Soil — — — — — — 7.377817E-02 — — — 
MD21-06-64177 21-25270 0.00–0.50 Soil 2.42 — — 2.94 5.38 — 0.1941097 — 0.235 — 
MD21-06-64179 21-25271 0.00–0.50 Soil 3.94 — — 6.09 5.81 — 0.1353975 — — — 
MD21-06-64181 21-25272 0.00–0.50 Soil 11.7 — — 9.13 17.6 — 0.1030768 3.62 0.336 — 
MD21-06-64182 21-25272 0.50–1.00 Soil 5.79 0.389 — 3.8 13.1 0.211 7.468209E-02 2.84 0.266 — 
MD21-06-64183 21-25273 0.00–0.50 Soil 1.24 — — 0.0689 4 — 5.375542E-02 — — — 
MD21-06-64184 21-25273 1.50–2.00 Soil 0.0536 — — — 0.176 — 4.067127E-02 — — — 
MD21-06-64185 21-25274 0.00–0.50 Soil 2.54 2.98 — 0.34 16.2 — 0.1755892 3.98 0.263 2.37 
MD21-06-64187 21-25275 0.00–0.50 Soil 1.19 10.6 — 0.111 3.78 — 5.870613E-02 — — — 
MD21-06-64189 21-25276 0.00–0.50 Soil 1.58 — — 0.304 4.7 — 2.903822E-02 — — — 
MD21-06-64190 21-25276 1.50–2.00 Soil 0.26 0.244 — 0.085 1.96 — 3.084027E-02 — — — 
MD21-06-64191 21-25277 0.00–0.50 Soil 2.06 — — 0.103 3.5 — 5.190902E-02 — — — 
MD21-06-66135 21-25384 12.00–14.00 Soil — — — — — — 5.767464E-02 — — — 
MD21-06-66235 21-25401 0.00–0.50 Soil 3.19 — — 0.546 5.13 — 0.058962 — — — 
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Table I-3.3-2 (continued) 
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Soil Background Value 0.013 1.65 na 0.023 0.054 1.31 na 2.59 0.2 2.29 
MD21-06-66237 21-25402 0.00–0.50 Soil 7.08 — — 0.375 3.09 — 3.352954E-02 — — — 
MD21-06-66238 21-25402 1.50–2.00 Soil 0.118 — — — 0.161 — 0.1002166 — — — 
MD21-06-66239 21-25403 0.00–0.50 Soil 15.5 — — — 5.22 — 4.970715E-02 — — — 
MD21-06-66240 21-25403 1.50–2.00 Soil 3.89 0.3 — 0.316 11.1 0.28 0.2036095 — — — 
MD21-06-66241 21-25404 0.00–0.50 Soil 15.1 8.45 — 1.39 7.85 5.04 3.595754E-02 — — — 
MD21-06-66242 21-25404 1.50–2.00 Soil 8.01 692 — 0.376 12.5 112 6.694374E-02 — — — 
MD21-06-66243 21-25405 0.00–0.50 Soil 34.8 — — — 12.2 — 2.462706E-02 — — — 
MD21-06-66244 21-25405 1.50–2.00 Soil 7.26 (J+) — — 0.117 8.19 — 8.805069E-02 — — — 
0121-96-0303 21-04933 0.00–0.50 Soil 0.93 9.39 — — — — — — —  
MD21-03-51517 21-22206 0.00–0.50 Soil 0.13 — — — 0.963 — — — 0.268  
AAB7314 21-02535 2.50–5.00 Fill — — — — 0.0847 — — — — — 
AAB7323 21-02538 5.00–7.50 Fill 259 2.37 — 2.07 135 0.324 — — — — 
0121-97-0002 21-05051 6.00–6.50 Fill 242.5 — — — 108.5 — — — — — 
0121-97-0003 21-05051 8.50–9.00 Fill 952.7 — — 18.02 2791 98.75 — 3.68 — — 
0121-97-0004 21-05051 11.50–12.00 Fill 1944 1.56 — — — — — 6.44 — — 
0121-97-0026 21-05052 2.50–3.00 Fill — — — — 0.86 — — — — — 
0121-97-0051 21-05053 4.20–4.60 Fill 6638 43.05 — — 5872 54.22 — — — — 
0121-97-0052 21-05053 6.50–7.00 Fill 2749 243.1 — 843.8 15490 756.88 — 17.53 1.15 2.89 
0121-97-0053 21-05053 9.50–10.00 Fill 14760 19.89 — 2480 230600 6.33 — 25.34 1.7 — 
0121-97-0066 21-05054 3.00–3.50 Fill 8.68 — — — 26.83 6.56 — — — — 
0121-97-0067 21-05054 6.00–6.50 Fill 3011 — — 146.4 11030 37.55 — — — — 
0121-97-0068 21-05054 7.50–8.20 Fill 3000 1.17 — — — 52.26 — 4.54 — — 
0121-97-0069 21-05054 10.50–11.00 Fill 14950 20.9 — 1687 161900 8.94 — 34.51 2.44 3.22 
0121-97-0081 21-05055 3.50–4.00 Fill — — — — 2.5 4.6 — — — — 
0121-97-0082 21-05055 8.50–9.00 Fill 270 33 — 88 14000 21 — — — 33 
0121-97-0083 21-05055 14.50–15.00 Fill 510 21 — 200 32000 14 — 18 — 18 
0121-97-0096 21-05056 4.50–5.00 Fill — — — 0.065 0.17 2 — — — — 
0121-96-0481 21-05057 4.30–5.00 Fill 8.56 — — 0.045 1.203 — — — — — 
0121-96-0482 21-05057 9.50–10.00 Fill 2.41 — — 0.193 1.458 — — — — — 
0121-96-0483 21-05057 19.50–20.00 Fill 28.9 0.863 — 0.27 15.23 0.82 — — — — 
0121-96-0491 21-05058 4.50–5.00 Fill — — — 0.26 27 1.6 — — — — 
0121-96-0492 21-05058 7.70–8.20 Fill — — — 0.24 43 4.8 — — — — 
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Table I-3.3-2 (continued) 
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Soil Background Value 0.013 1.65 na 0.023 0.054 1.31 na 2.59 0.2 2.29 
0121-96-0494 21-05058 17.50–18.20 Fill 41 — — 0.37 36 1.3 — — — — 
MD21-06-65802 21-25359 5.00–7.50 Fill 14000 (J+) 158 1.7 — 23000 1220 — — — — 
MD21-06-66118 21-25382 6.60–8.00 Fill — — — — — — 0.2159863 — — — 
See Appendix A for qualifier definitions. 
Units are pCi/g. 
Background values and fallout values are from LANL 1998, 59730. 
a na = Not available. 
b — = Not above background value. 
 

 
 

Table I-3.3-3  
Summary of Radionuclides Detected Above Background/Fallout Value in Quaternary Alluvium 
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Sediment Background Value 0.04 0.9 0.006 0.068 2.59 2.29 
0121-97-0027 21-05052 9.00–9.50 Qal —* — — 0.4 — — 
0121-97-0028 21-05052 20.00–20.50 Qal — — 0.31 — — — 
0121-96-0484 21-05057 22.50–23.90 Qal 210,000 2.5 170 2800 92 55 
0121-97-0112 21-05059 10.20–10.70 Qal — — — — — — 
0121-97-0113 21-05059 20.00–20.50 Qal — — — — — — 
0121-97-0114 21-05059 31.50–32.00 Qal — — — 2.64 — — 

Units are pCi/g. 
Background values and fallout values are from LANL 1998, 59730. 
* — = Not above background/fallout value or not detected. 
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Table I-3.3-4  
Summary of Radionuclides Detected Above Background/Fallout Values in Tuff 
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Qbt 2,3,4 Background Value naa na na na na na na 1.98 0.09 1.93 
Qbt 1v Background Value na na na na na na na 3.12 0.14 3.05 
Qbt 1g, Qct, Qbo Background Value na na na na na na na 4.0 0.18 3.9 

AAB7320 21-02537 7.50–10.00 Qbt 3 —b — — — 0.0228 — 0.2399339 — — — 
AAB7332 21-02540 7.50–10.00 Qbt 3 — — — — 0.0229 — 0.267933 — — — 
AAB9109 21-02541 10.00–12.50 Qbt 3 19500 (J) 97 — 215 13900 43.5 0.1136835 — — — 

0121-97-0015 21-05051 109.00–109.50 Qbt 2 4.89 — — — — — — — — — 
0121-97-0005 21-05051 13.80–14.50 Qbt 3 2155 6.78 — — — 5.17 — 8.82 — 2.41 
0121-97-0019 21-05051 149.50–150.00 Qbt 2 — — — — — 1.14 — — — — 
0121-97-0006 21-05051 20.00–21.00 Qbt 3 3617 7.95 — — 13170 8.6 — 7.56 — 2.77 
0121-97-0007 21-05051 27.50–28.00 Qbt 3 1092 — — 15.56 2006 — — 2.17 — — 
0121-97-0008 21-05051 40.00–40.50 Qbt 3 93.58 — — — 463.9 — — — — — 
0121-97-0009 21-05051 50.00–50.50 Qbt 3 57.31 — — — 377.4 — — — — — 
0121-97-0010 21-05051 61.00–61.50 Qbt 3 71.67 — — — 87.42 — — — — — 
0121-97-0011 21-05051 71.00–71.50 Qbt 3 27.06 — — — 49.23 — — — — — 
0121-97-0012 21-05051 80.00–80.50 Qbt 3 20.32 — — — 28.86 — — — — — 
0121-97-0013 21-05051 89.50–90.00 Qbt 3 46.1 — — — 49.57 — — — — — 
0121-97-0014 21-05051 99.50–100.00 Qbt 3 26.83 — — — 59.56 — — — — — 
0121-97-0038 21-05052 119.00–120.00 Qbt 2 — — — 0.34 — — — — — — 
0121-97-0040 21-05052 139.00–140.00 Qbt 2 — — — 0.31 — — — — — — 
0121-97-0041 21-05052 149.00–150.00 Qbt 2 — — 4.42 — — — — — — — 
0121-97-0054 21-05053 12.50–13.00 Qbt 3 308.5 — — 1.33 233.3 26.23 — 2.42 — — 
0121-97-0055 21-05053 17.00–17.30 Qbt 3 1198 — — — 14.39 2.56 — 6.42 — 5.09 
0121-97-0056 21-05053 20.50–21.50 Qbt 3 602.6 — — — 29.9 6.32 — — — — 
0121-97-0057 21-05053 28.00–29.00 Qbt 3 1740 — — — 8.63 2 — — — — 
0121-97-0059 21-05053 48.00–48.50 Qbt 3 1615 — — 56.02 10470 16.47 — 4.51 — — 
0121-97-0060 21-05053 59.50–60.00 Qbt 3 83.25 — — — 1292 — — — — — 
0121-97-0061 21-05053 60.00–60.70 Qbt 3 150 — — — 2871 2.7 — — — — 
0121-97-0070 21-05054 14.20–15.00 Qbt 3 2893 — — — 1565 133.68 — — — — 
0121-97-0071 21-05054 21.80–22.10 Qbt 3 3787 — — — 4134 3.96 — 8.94 — 5.05 
0121-97-0072 21-05054 32.00–32.50 Qbt 3 313.4 — — — — — — — — — 
0121-97-0073 21-05054 35.50–36.00 Qbt 3 1138 — — — — — — — — — 
0121-97-0074 21-05054 50.00–50.50 Qbt 3 3.93 — — — 5.91 — — — — — 
0121-97-0097 21-05056 11.80–12.20 Qbt 3 — — — 0.051 1.7 — — — — — 
0121-97-0098 21-05056 20.00–20.50 Qbt 3 — — — 0.063 1.1 — — — — — 
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Table I-3.3-4 (continued) 
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Qbt 2,3,4 Background Value na na na na na na na 1.98 0.09 1.93 
Qbt 1v Background Value na na na na na na na 3.12 0.14 3.05 
Qbt 1g, Qct, Qbo Background Value na na na na na na na 4.0 0.18 3.9 

0121-97-0099 21-05056 29.00–29.50 Qbt 3 — — — 0.096 8.9 1.1 — — — — 
0121-97-0100 21-05056 39.00–39.50 Qbt 3 — — — — 1.4 — — — — — 
0121-97-0101 21-05056 49.50–50.00 Qbt 3 — — — 0.074 0.75 1.2 — — — — 
0121-96-0485 21-05057 29.50–30.00 Qbt 3 2.56 — — — 0.174 — — — — — 
0121-96-0486 21-05057 39.50–40.00 Qbt 3 — — — — 0.843 — — — — — 
0121-96-0487 21-05057 49.50–50.00 Qbt 3 0.435 — — — 2.067 — — — — — 
0121-96-0495 21-05058 29.50–30.00 Qbt 3 — — — — — 1.5 — — — — 
0121-96-0496 21-05058 39.50–40.00 Qbt 3 — — — — — 2.1 — — — — 
0121-96-0497 21-05058 49.50–50.00 Qbt 3 — — — — 0.026 2.2 — — — — 
0121-97-0147 21-05060 109.00–109.20 Qbt 2 3.41 — — — — — — — — — 
0121-97-0150 21-05060 139.00–139.50 Qbt 2 — — — — — — — 2.09 — 2.29 
0121-97-0141 21-05060 50.00–50.50 Qbt 3 12.73 — — — — — — — — — 
0121-97-0142 21-05060 60.00–60.50 Qbt 3 35.54 — — — — — — — — — 
0121-97-0143 21-05060 69.50–70.00 Qbt 3 77.48 — — — — — — — — — 
0121-97-0167 21-05061 10.00–10.50 Qbt 3 — — — — 201.7 — — — — — 
0121-97-0178 21-05061 118.00–118.50 Qbt 2 — — — — 1.33 — — — — — 
0121-97-0179 21-05061 128.50–129.00 Qbt 2 — — — — 1.3 — — — — — 
0121-97-0180 21-05061 140.00–140.50 Qbt 2 — — — — — — — — — 2.47 
0121-97-0171 21-05061 49.00–49.50 Qbt 3 — — — — — — — — — 2.05 
0121-97-0173 21-05061 69.50–70.00 Qbt 3 — — — — — 1.48 — — — — 
0121-97-0194 21-05062 20.00–20.50 Qbt 3 — — — — 3.88 — — — — — 
0121-97-0196 21-05062 40.00–40.50 Qbt 3 — — — — 15.56 3.45 — — — — 
0121-97-0191 21-05062 5.00–5.50 Qbt 3 — — — — 5.37 — — — — — 
0121-97-0200 21-05062 78.40–79.50 Qbt 3 66420 — — 3719 49020 50.38 — 99.44 — 4.08 
0121-97-0238 21-05064 11.50–12.00 Qbt 3 1480 16.33 — 57.36 3338 7.79 — — — — 
0121-97-0239 21-05064 13.50–13.90 Qbt 3 2668 19.45 — — — 129.13 — 2.84 — — 
0121-97-0242 21-05064 39.50–40.00 Qbt 3 — — — — — 2.55 — — — — 
0121-97-0243 21-05064 49.50–50.00 Qbt 3 — — — — — 2.68 — — — — 
0121-97-0237 21-05064 8.50–9.00 Qbt 3 302.2 30.23 — 10.36 435.4 7.26 — — — — 
0121-96-0622 21-05065 10.00–10.50 Qbt 3 — — — — 0.028 — — — — — 
0121-96-0624 21-05065 29.50–30.00 Qbt 3 2 — — — — 0.99 — — — — 
0121-96-0625 21-05065 39.50–40.00 Qbt 3 — — — — — 1 — — — — 
0121-96-0621 21-05065 4.50–5.00 Qbt 3 — — — — 0.11 — — — — — 
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Table I-3.3-4 (continued) 
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Qbt 2,3,4 Background Value na na na na na na na 1.98 0.09 1.93 
Qbt 1v Background Value na na na na na na na 3.12 0.14 3.05 
Qbt 1g, Qct, Qbo Background Value na na na na na na na 4.0 0.18 3.9 

0121-96-0626 21-05065 48.20–48.70 Qbt 3 — — — — 0.027 0.53 — — — — 
0121-97-1167 21-05071 50.50–51.00 Qbt 3 — — — — 0.45 — — — — — 
0121-97-0328 21-05073 11.70–12.20 Qbt 3 330 27 — 96 12000 10 — 45 — — 
0121-97-0329 21-05073 22.00–23.00 Qbt 3 — — — 0.048 7.7 8.8 — — — — 
0121-97-0330 21-05073 32.00–32.50 Qbt 3 — — — 0.13 21 2.8 — — — — 
0121-97-0331 21-05073 42.00–42.50 Qbt 3 — — — 0.033 7.1 3.5 — — — — 
0121-97-0332 21-05073 46.50–47.00 Qbt 3 — — — — 3.9 0.8 — — — — 
0121-97-0333 21-05073 62.00–62.50 Qbt 3 — — — — 2.3 5.4 — — — — 
0121-97-0334 21-05073 69.50–70.00 Qbt 3 — — — — 1.7 5 — — — — 
0121-97-0327 21-05073 8.50–9.00 Qbt 3 780 460 — 390 67000 81 — 29 — 13 
0121-97-1003 21-05074 19.50–20.00 Qbt 3 8.27 — — — — — — — — — 
0121-97-1133 21-05075 15.50–16.00 Qbt 3 65.85 — — 3.41 613.1 2.55 — — — — 
0121-97-1134 21-05075 20.00–21.00 Qbt 3 51.71 — — 2.74 410.1 2.47 — — — — 
0121-97-1137 21-05075 45.00–46.00 Qbt 3 101.2 0.58 — 12.1 2150 — — — — — 
0121-97-1138 21-05075 58.00–58.50 Qbt 3 — — — — 18.8 2.18 — — — — 
0121-97-1131 21-05075 6.70–7.20 Qbt 3 4.35 — — — 3.73 — — — — — 
0121-97-1139 21-05075 69.50–70.00 Qbt 3 3.34 0.5 — — 166 — — — — — 
0121-97-1132 21-05075 8.80–9.30 Qbt 3 164.5 25.86 — — 1836 2.33 — — — — 

MD21-06-63899 21-25262 110.00–113.00 Qbt 2 — — — — — — 7.619108E-02 — 0.131 — 
MD21-06-63900 21-25262 116.00–118.00 Qbt 2 0.0696 0.105 — — — — 8.489618E-02 — 0.127 — 
MD21-06-63901 21-25262 141.90–143.40 Qbt 2 — — — — — — 0.4030435 — 0.108 — 
MD21-06-63902 21-25262 170.00–172.00 Qbt 1v — — — — — — 0.383765 — 0.2 — 
MD21-06-63897 21-25262 22.00–23.50 Qbt 3 — — — — — — 0.1069528 — — — 
MD21-06-63903 21-25262 235.00–238.00 Qbt 1v — — — — — — 0.4727273 — 0.284 — 
MD21-06-63904 21-25262 251.00–253.00 Qbt 1g — — — — — — 1.09294 — 0.183 — 
MD21-06-63905 21-25262 333.00–335.00 Qct — — — — — — 8.179182 — — — 
MD21-06-63906 21-25262 373.00–375.00 Qct — — — — — — 11.14534 — — — 
MD21-06-63907 21-25262 378.00–380.00 Qbo — — — — — — 5.587283 — — — 
MD21-06-63898 21-25262 75.00–77.00 Qbt 3 — — — — — — 0.1052063 — 0.0983 — 
MD21-06-63938 21-25263 125.00–127.00 Qbt 2 — — — — — — 0.2936922 — 0.139 — 
MD21-06-63939 21-25263 165.00–167.00 Qbt 2 — — — — — — 0.4899831 — 0.182 — 
MD21-06-63940 21-25263 215.00–217.00 Qbt 1v — — — — — — 0.3713124 — 0.273 — 
MD21-06-63941 21-25263 269.00–271.00 Qbt 1g — — — — 0.0584 — 6.661682 — — — 
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Table I-3.3-4 (continued) 
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Qbt 2,3,4 Background Value na na na na na na na 1.98 0.09 1.93 
Qbt 1v Background Value na na na na na na na 3.12 0.14 3.05 
Qbt 1g, Qct, Qbo Background Value na na na na na na na 4.0 0.18 3.9 
MD21-06-63942 21-25263 330.00–332.00 Qbt t — — — — 0.0385 — 0.4357953 3.2 (J-) 0.184 (J-) 3.3 (J-) 
MD21-06-63943 21-25263 340.00–342.00 Qct — — — — 0.138 — 0.555258 — 0.195 (J-) — 
MD21-06-63944 21-25263 351.00–354.00 Qbo — — — — — — 2.371801E-02 — — — 
MD21-06-63935 21-25263 40.00–42.00 Qbt 3 — — — — — — 0.8364249 — — — 
MD21-06-63936 21-25263 70.00–73.00 Qbt 3 — — — — — — 0.7110922 — — — 
MD21-06-63937 21-25263 80.00–82.00 Qbt 3 — — — — — — 0.4974159 — — — 
MD21-06-63975 21-25264 114.00–117.00 Qbt 2 — — — — — — 1.819956 — — — 
MD21-06-63976 21-25264 149.00–150.50 Qbt 2 — — — — — — 12.37195 — — — 
MD21-06-63977 21-25264 152.50–154.00 Qbt 2 — — — — — — 15.80106 — — — 
MD21-06-63978 21-25264 196.00–199.00 Qbt 1v — — — — — — 17.51237 — 0.478 — 
MD21-06-63979 21-25264 257.00–259.00 Qbt 1g — — — — — — 8.294977 — 0.192 — 
MD21-06-63973 21-25264 30.00–31.50 Qbt 3 — — — — — — 0.5436301 — 0.0958 — 
MD21-06-63980 21-25264 301.00–304.00 Qbt 1g — — — — — — — — 0.374 — 
MD21-06-63982 21-25264 351.00–354.00 Qct — — — — — — 0.2085714 — — — 
MD21-06-63974 21-25264 60.00–63.00 Qbt 3 — — — — — — 0.5060955 — — — 
MD21-06-65769 21-25355 17.50–20.00 Qbt 3 — — — — 0.0556 — 0.1954839 — — — 
MD21-06-65770 21-25355 38.00–40.00 Qbt 3 0.0735 — — — — — 0.1221185 — — — 
MD21-06-65777 21-25356 27.50–28.50 Qbt 3 — — — — — — 6.920119E-02 — — — 
MD21-06-65778 21-25356 38.00–40.00 Qbt 3 — — — — — — 9.729021E-02 — — — 
MD21-06-65785 21-25357 38.00–40.00 Qbt 3 — — — — — — 0.0162878 — — — 
MD21-06-65794 21-25358 38.00–40.00 Qbt 3 — — — — — — 0.1171309 — — — 
MD21-06-65803 21-25359 21.00–22.00 Qbt 3 0.0396 — — — 0.0596 2.73 — — — — 
MD21-06-65804 21-25359 38.00–40.00 Qbt 3 0.325 — — — 0.358 0.302 — — — — 
MD21-06-65810 21-25360 38.00–40.00 Qbt 3 — — — — 0.201 — — — — — 
MD21-06-65821 21-25361 11.50–13.00 Qbt 3 — — — — — — 4.320717E-02 — — — 
MD21-06-65822 21-25361 36.00–39.00 Qbt 3 — — — — — — 1.583081E-02 — — — 
MD21-06-65851 21-25363 18.00–20.00 Qbt 3 — — — — 0.0205 — 4.600108E-02 — — — 
MD21-06-65913 21-25368 26.00–29.00 Qbt 3 — — — — — — 6.095318E-02 — — — 
MD21-06-65920 21-25369 25.00–27.90 Qbt 3 — — — — — — 7.106815E-02 — — — 
MD21-06-65927 21-25370 27.00–30.00 Qbt 3 — — — — — — 5.129211E-02 — — — 
MD21-06-65934 21-25371 27.00–30.00 Qbt 3 — — — — — — 9.047794E-02 — 0.0913 — 
MD21-06-65944 21-25372 101.50–103.50 Qbt 2 — — — — — — 4.465968 — — — 
MD21-06-65945 21-25372 181.00–183.00 Qbt 1v — — — — — — 7.433543 — — — 
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Table I-3.3-4 (continued) 
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Qbt 2,3,4 Background Value na na na na na na na 1.98 0.09 1.93 
Qbt 1v Background Value na na na na na na na 3.12 0.14 3.05 
Qbt 1g, Qct, Qbo Background Value na na na na na na na 4.0 0.18 3.9 
MD21-06-65946 21-25372 229.00–231.00 Qbt 1g — — — — — — 21.69505 — — — 
MD21-06-65947 21-25372 276.00–279.00 Qbt 1g — — — — — — 24.54441 — — — 
MD21-06-65942 21-25372 50.00–52.00 Qbt 3 — — — — — — 5.01568 — — — 
MD21-06-65943 21-25372 75.00–77.00 Qbt 3 — — — — — — 3.205729 — — — 
MD21-06-65961 21-25373 139.00–141.00 Qbt 2 — — — — — — 0.468239 — — — 
MD21-06-65962 21-25373 211.00–213.00 Qbt 1v — — — — — — 3.512641 — — — 
MD21-06-65963 21-25373 276.00–279.00 Qbt 1g — — — — — — 0.0405793 — 0.186 — 
MD21-06-65956 21-25373 32.00–34.00 Qbt 3 — — — — — — 0.0454976 — — — 
MD21-06-65957 21-25373 36.00–38.00 Qbt 3 — — — — — — 5.166652E-02 — — — 
MD21-06-65958 21-25373 52.50–54.00 Qbt 3 — — — — — — 5.043579E-02 — — — 
MD21-06-65959 21-25373 66.00–69.00 Qbt 3 — — — — — — 5.897444E-02 — — — 
MD21-06-65960 21-25373 99.00–101.00 Qbt 2 — — — — — — 0.1307482 — 0.0943 — 
MD21-06-65974 21-25374 109.00–111.00 Qbt 2 0.11 — — — — — 3.546952 — — — 
MD21-06-65975 21-25374 174.00–176.00 Qbt 1v — — — — — — 12.8 — — — 
MD21-06-65973 21-25374 27.00–29.00 Qbt 3 0.14 — — — 0.162 (J-) — 6.731767 — — — 
MD21-06-65977 21-25374 276.00–279.00 Qbt 1g — — — — — — 1.51373 — — — 
MD21-06-65990 21-25375 253.00–255.00 Qbt 1g — — — — — — — — 0.212 — 
MD21-06-65991 21-25375 277.00–280.00 Qbt 1g — — — — — — 6.755451E-02 — 0.262 — 
MD21-06-65985 21-25375 29.00–30.00 Qbt 3 12.1 — — 0.146 16.4 — — — — — 
MD21-06-65986 21-25375 32.00–33.00 Qbt 3 83.5 — — 0.531 58.2 — — — — — 
MD21-06-65987 21-25375 57.00–58.00 Qbt 3 — — — — — — — — 0.216 (J-) — 
MD21-06-65988 21-25375 80.00–83.00 Qbt 3 9.63 (J+) — — 0.0869 (J+) 15.6 (J+) — — — 0.202 — 
MD21-06-66003 21-25376 108.50–110.90 Qbt 2 — — — — — — 0.1800255 — — — 
MD21-06-66004 21-25376 148.00–151.00 Qbt 2 — — — — — — 0.2247865 — — — 
MD21-06-66005 21-25376 198.00–200.00 Qbt 1v — — — — — — 0.325968 — 0.163 — 
MD21-06-66006 21-25376 238.00–240.00 Qbt 1g — — — — — — 1.67386 — — — 
MD21-06-66000 21-25376 28.00–29.50 Qbt 3 — — — — — — 0.2884367 — — — 
MD21-06-66007 21-25376 280.00–283.00 Qbt 1g — — — — — — — — 0.223 — 
MD21-06-66001 21-25376 31.50–33.00 Qbt 3 — — — — — — 0.1994072 — — — 
MD21-06-66002 21-25376 70.00–72.00 Qbt 3 — — — — — — 0.1383011 — — — 
MD21-06-66102 21-25380 17.00–19.00 Qbt 3 — — — — — — 4.673994E-02 — — — 
MD21-06-66103 21-25380 40.00–42.00 Qbt 3 — — — — — — 0.1923935 — — — 
MD21-06-66104 21-25380 80.00–82.00 Qbt 3 — — — — — — 0.2545821 — — — 
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Table I-3.3-4 (continued) 

Sample ID 
Location 

ID 
Depth  
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Qbt 2,3,4 Background Value na na na na na na na 1.98 0.09 1.93 
Qbt 1v Background Value na na na na na na na 3.12 0.14 3.05 
Qbt 1g, Qct, Qbo Background Value na na na na na na na 4.0 0.18 3.9 
MD21-06-66105 21-25380 97.00–100.00 Qbt 3 — — — — — — 0.1595183 — 0.0913 — 
MD21-06-66110 21-25381 17.50–19.50 Qbt 3 — — — — — — 0.2491581 — — — 
MD21-06-66111 21-25381 73.00–75.00 Qbt 3 — — — — — — 0.1642366 — — — 
MD21-06-66112 21-25381 97.00–100.00 Qbt 3 — — — — — — 0.1694399 — — — 
MD21-06-66119 21-25382 23.60–25.00 Qbt 3 — — — — — — 0.195848 — — — 
MD21-06-66120 21-25382 48.50–50.00 Qbt 3 — — — — — — 0.5521076 — — — 
MD21-06-66121 21-25382 97.00–100.00 Qbt 3 — — — — — — 8.006679E-02 — — — 
MD21-06-66127 21-25383 36.00–38.00 Qbt 3 — — — — — — 9.375277E-02 — — — 
MD21-06-66128 21-25383 40.00–42.00 Qbt 3 — — — — — — 8.465903E-02 — — — 
MD21-06-66129 21-25383 97.00–100.00 Qbt 3 — — — — — — 0.1271453 — — — 
MD21-06-66136 21-25384 56.50–58.50 Qbt 3 — — — — — — 5.439898E-02 — — — 
MD21-06-66137 21-25384 67.00–69.30 Qbt 3 — — — — — — 0.0623134 — — — 
MD21-06-66138 21-25384 92.00–95.00 Qbt 3 — — — — — — 3.683647E-02 — — — 
MD21-06-66169 21-25388 12.50–15.00 Qbt 3 — — — — — — 0.9861512 — — — 
MD21-06-66170 21-25388 45.00–47.80 Qbt 3 — — — — — — 1.00672 — — — 
MD21-06-66168 21-25388 5.00–7.50 Qbt 3 — — — — — — 0.3802502 — 0.176 — 
MD21-06-66171 21-25388 55.00–58.00 Qbt 3 — — — — — — 1.120826 — — — 
MD21-06-66172 21-25388 96.00–100.00 Qbt 3 — — — — — — 0.5083697 — — — 
MD21-06-66181 21-25389 100.00–103.00 Qbt 3 — — — — — — 0.1516888 — 0.194 — 
MD21-06-66178 21-25389 20.00–22.50 Qbt 3 — — — — — — 3.193978E-02 — — — 
MD21-06-66179 21-25389 46.00–48.00 Qbt 3 — — — — — — 0.1255461 — — — 
MD21-06-66180 21-25389 61.00–63.00 Qbt 3 — — — — — — 0.2861956 — 0.135 — 
MD21-06-66187 21-25390 30.00–31.00 Qbt 3 — — — — — — 0.2669778 — — — 
MD21-06-66188 21-25390 32.50–33.50 Qbt 3 — — — — — — 9.522104E-02 — — — 
MD21-06-66190 21-25390 97.00–100.00 Qbt 3 — — — — — — 1.662715E-02 — — — 
See Appendix A for qualifier definitions. 
Units are pCi/g. 
Background values and fallout values are from LANL 1998, 59730. 
a na = Not available. 
b — = Not above background value. 
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Table I-3.3-5 
Frequency of Tritium Detected in Pore Gas 

Number of 
Analyses 

Number of 
Detects 

Number of Detected 
Locations 

Concentration Range 
 (pci/L) 

Location of Minimum 
Detected 

Location of Maximum 
Detected 

Minimum of 
Detects 

Mean of 
Detects 

Maximum of 
Detects 

29 29 3 1810 to 73,400 21-25263 (350 ft) 21-25264 (152 ft) 1810 13544.07 73,400 
 

Table I-3.3-6  
Summary of Tritium Detected in Pore Gas at Consolidated Unit 21-016(a)-99 

Sample ID Location ID Depth (ft) 
Sample Concentration 

(μg/m3) Collection Date 
MD21-06-64201 21-25262 370.00–380.00 19,118 1/5/2006 
MD21-06-64202 21-25262 189.00–191.00 9670 1/10/2006 
MD21-06-64203 21-25262 294.00–296.00 13,700 1/11/2006 
MD21-06-64204 21-25262 79.00–81.00 6680 1/11/2006 
MD21-06-64205 21-25262 234.00–236.00 5150 1/20/2006 
MD21-06-64206 21-25262 114.00–116.00 2290 1/23/2006 
MD21-06-67521 21-25262 290.00–292.00 6330 4/17/2006 
MD21-06-67522 21-25262 234.00–236.00 2870 4/18/2006 
MD21-06-67523 21-25262 189.00–191.00 2190 4/18/2006 
MD21-06-67524 21-25262 114.00–116.00 1970 4/19/2006 
MD21-06-67525 21-25262 79.00–81.00 2090 4/20/2006 
MD21-06-64211 21-25263 350.00–354.00 1810 4/7/2006 
MD21-06-64212 21-25263 311.00–313.00 6100 4/12/2006 
MD21-06-64213 21-25263 228.50–230.50 4300 4/12/2006 
MD21-06-64214 21-25263 172.00–174.00 5300 4/13/2006 
MD21-06-64216 21-25263 79.00–81.00 4300 4/13/2006 
MD21-06-67529 21-25263 311.00–313.00 9470 5/19/2006 
MD21-06-67530 21-25263 228.50–230.50 2300 5/22/2006 
MD21-06-67531 21-25263 172.00–174.00 4830 5/22/2006 
MD21-06-67532 21-25263 79.00–81.00 13,760 5/23/2006 
MD21-06-64221 21-25264 350.00–354.00 2310 2/3/2006 
MD21-06-64222 21-25264 325.00–327.00 5200 2/7/2006 
MD21-06-64223 21-25264 224.00–226.00 23,900 2/8/2006 
MD21-06-64224 21-25264 69.00–71.00 20,300 2/8/2006 
MD21-06-64225 21-25264 152.00–154.00 61200 2/10/2006 
MD21-06-67537 21-25264 325.00–327.00 5070 4/27/2006 
MD21-06-67538 21-25264 224.00–226.00 63,100 4/28/2006 
MD21-06-67539 21-25264 152.00–154.00 73,400 5/2/2006 
MD21-06-67540 21-25264 69.00–71.00 14,070 5/2/2006 
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Table I-4.1-1 
Inorganic COPCs for the Shafts, Beds, and RWSA 

Sample ID Location ID Depth (ft) Media Al
um

in
um

 

An
tim

on
y 

Ar
se

ni
c 
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riu

m
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ry

lliu
m

 

Ca
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iu
m
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m
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m
 

Soil Background Value 29,200 0.83 8.17 295 1.83 0.4 19.3 
Sediment Background Value 15,400 0.83 3.98 127 1.31 0.4 10.5 
Qbt 2,3,4 Background Value 7340 0.5 2.79 46 1.21 1.63 7.14 
Qbt 1v Background Value 8170 0.5 1.81 26.5 1.7 0.4 2.24 
Qbt 1g, Qct, Qbo Background Value 3560 0.5 0.56 25.7 1.44 0.4 2.6 

AAA3950 21-01615 0.00–0.50 Soil —a — — — 124 (J) 1.6 (U) — 
AAA3951 21-01616 0.00–0.50 Soil — — — — — 1.1 (U) — 
AAA3952 21-01617 0.00–0.50 Soil — — — — — 2 (U) — 
AAA3953 21-01618 0.00–0.50 Soil — — — — — 1.5 (U) — 
AAA3954 21-01619 0.00–0.50 Soil — — — — — 1.4 (U) — 
AAA3957 21-01620 0.00–0.50 Soil — — — — — 1.3 (U) — 
AAA3958 21-01621 0.00–0.50 Soil — — — — — 0.92 (U) — 
AAA3959 21-01622 0.00–0.50 Soil — — — — — 2.2 (U) — 
AAA3961 21-01623 0.00–0.50 Soil — — — — — 1 (U) — 
AAA3962 21-01624 0.00–0.50 Soil — — — — — 1.4 (U) — 
AAA3963 21-01625 0.00–0.50 Soil — — — — — 1.3 (U) — 
AAA3964 21-01626 0.00–0.50 Soil — — — — — 1.7 (U) — 
AAA3965 21-01627 0.00–0.50 Soil — — — — — 1 (U) — 
AAA3985 21-01644 0.00–0.50 Soil — — — — — 1.1 — 
AAA3986 21-01645 0.00–0.50 Soil — — — — — 0.81 (J) — 
AAA3987 21-01646 0.00–0.50 Soil — — — — — 1.2 (U) — 
AAA3988 21-01647 0.00–0.50 Soil — — — — — 0.95 (J) — 
AAA3989 21-01648 0.00–0.50 Soil — — — — — 0.94 (J) — 
AAA3990 21-01649 0.00–0.50 Soil — — — — — 0.7 (J) — 
AAA3993 21-01652 0.00–0.50 Soil — — — — — 0.63 (U) — 
AAA3996 21-01655 0.00–0.50 Soil — — — — — 0.67 (U) — 
AAA3997 21-01656 0.00–0.50 Soil — — — — — 1.4 (U) — 
AAA3998 21-01657 0.00–0.50 Soil — — — — — 1.3 (U) — 
AAA4001 21-01658 0.00–0.50 Soil — — — — — 1.1 (U) — 
AAA4006 21-01662 0.00–0.50 Soil — — — — — 0.69 (U) — 
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Table I-4.1-1 (continued) 

Sample ID Location ID Depth (ft) Media Al
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Soil Background Value 29,200 0.83 8.17 295 1.83 0.4 19.3 
Sediment Background Value 15,400 0.83 3.98 127 1.31 0.4 10.5 
Qbt 2,3,4 Background Value 7340 0.5 2.79 46 1.21 1.63 7.14 
Qbt 1v Background Value 8170 0.5 1.81 26.5 1.7 0.4 2.24 
Qbt 1g, Qct, Qbo Background Value 3560 0.5 0.56 25.7 1.44 0.4 2.6 

0121-97-0015 21-05051 109.00–109.50 Qbt 2 — 5.3 (U) — — — — — 
0121-97-0004 21-05051 11.50–12.00 Fill — 5.5 (U) — — — 3 35.6 
0121-97-0016 21-05051 119.50–120.00 Qbt 2 — 5.3 (U) — — — — — 
0121-97-0017 21-05051 129.50–130.00 Qbt 2 — 5.3 (U) — — — — — 
0121-97-0005 21-05051 13.80–14.50 Qbt 3 17,700 30.6 (U) 3.2 188 (J) — 49 45.2 
0121-97-0018 21-05051 137.50–138.00 Qbt 2 — 5.3 (U) — — — — 8.4 
0121-97-0019 21-05051 149.50–150.00 Qbt 2 — 5.4 (U) — — — — — 
0121-97-0006 21-05051 20.00–21.00 Qbt 3 17,300 (J) 11.2 (UJ) 4.5 (J-) 239 — 33.5 23.6 
0121-97-0007 21-05051 27.50–28.00 Qbt 3 — 5.7 (U) — — — — — 
0121-97-0001 21-05051 3.50–4.00 Fill — 8.4 (UJ) — — — 0.47 (U) — 
0121-97-0008 21-05051 40.00–40.50 Qbt 3 — 8.6 (UJ) — — — — 119 
0121-97-0009 21-05051 50.00–50.50 Qbt 3 — 8.6 (UJ) — — — — — 
0121-97-0002 21-05051 6.00–6.50 Fill — 8.8 (UJ) — — — 0.49 (U) — 
0121-97-0010 21-05051 61.00–61.50 Qbt 3 — 8.5 (UJ) — — — — — 
0121-97-0011 21-05051 71.00–71.50 Qbt 3 — 5.4 (U) — — — — — 
0121-97-0003 21-05051 8.50–9.00 Fill — 8.5 (UJ) — — — 0.55 (J) 60 
0121-97-0012 21-05051 80.00–80.50 Qbt 3 — 5.4 (U) — — — — — 
0121-97-0013 21-05051 89.50–90.00 Qbt 3 — 5.3 (U) — — — — — 
0121-97-0014 21-05051 99.50–100.00 Qbt 3 — 5.3 (U) — — — — — 
0121-97-0037 21-05052 109.00–110.00 Qbt 2 — 5.6 (U) — — — — — 
0121-97-0038 21-05052 119.00–120.00 Qbt 2 — 5.8 (U) — — — — — 
0121-97-0039 21-05052 130.00–131.00 Qbt 2 — 5.8 (U) — — — — — 
0121-97-0040 21-05052 139.00–140.00 Qbt 2 — 5.8 (U) — — — — — 
0121-97-0041 21-05052 149.00–150.00 Qbt 2 — 5.6 (U) — — — — — 
0121-97-0026 21-05052 2.50–3.00 Fill — 9.2 (U) — — — 0.93 (U) — 
0121-97-0028 21-05052 20.00–20.50 Qal — 8.9 (U) — — — — — 
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Table I-4.1-1 (continued) 

Sample ID Location ID Depth (ft) Media Al
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Soil Background Value 29,200 0.83 8.17 295 1.83 0.4 19.3 
Sediment Background Value 15,400 0.83 3.98 127 1.31 0.4 10.5 
Qbt 2,3,4 Background Value 7340 0.5 2.79 46 1.21 1.63 7.14 
Qbt 1v Background Value 8170 0.5 1.81 26.5 1.7 0.4 2.24 
Qbt 1g, Qct, Qbo Background Value 3560 0.5 0.56 25.7 1.44 0.4 2.6 

0121-97-0029 21-05052 26.00–27.00 Qal — 8.6 (U) — — — — — 
0121-97-0030 21-05052 39.50–40.00 Qbt 3 — 8.6 (U) — — — — — 
0121-97-0031 21-05052 49.50–50.00 Qbt 3 — 8.5 (U) — — — — — 
0121-97-0032 21-05052 59.50–60.00 Qbt 3 — 6.1 (U) — — — — — 
0121-97-0033 21-05052 70.00–71.00 Qbt 3 — 6.1 (U) — — — — — 
0121-97-0034 21-05052 79.50–80.00 Qbt 3 — 5.8 (U) — — — — — 
0121-97-0035 21-05052 87.00–88.00 Qbt 3 — 6.2 (U) — — — — — 
0121-97-0027 21-05052 9.00–9.50 Qal — 8.1 (U) — — — — — 
0121-97-0036 21-05052 96.00–96.50 Qbt 3 — 5.7 (U) — — — — — 
0121-97-0054 21-05053 12.50–13.00 Qbt 3 — — — — — — — 
0121-97-0055 21-05053 17.00–17.30 Qbt 3 21,200 (J) — 4.2 217 (J) — — 17.5 (J-) 
0121-97-0056 21-05053 20.50–21.50 Qbt 3 — — — — — — — 
0121-97-0057 21-05053 28.00–29.00 Qbt 3 — 0.54 (U) — — — — — 
0121-97-0058 21-05053 39.50–40.00 Qbt 3 — 8 (UJ) — — — — — 
0121-97-0051 21-05053 4.20–4.60 Fill nab — — — — 1.6 — 
0121-97-0059 21-05053 48.00–48.50 Qbt 3 27,200 10.4 (U) 3.8 (J-) 241 2.3 — 22.9 
0121-97-0060 21-05053 59.50–60.00 Qbt 3 — 8.6 (UJ) — — — — — 
0121-97-0052 21-05053 6.50–7.00 Fill na — — — — 15.3 — 
0121-97-0061 21-05053 60.00–60.70 Qbt 3 — 8.6 (UJ) — — — — — 
0121-97-0062 21-05053 74.50–75.00 Qbt 3 — 8.5 (UJ) — 47.9 — — — 
0121-97-0063 21-05053 80.00–80.50 Qbt 3 — 8.6 (UJ) — — — — — 
0121-97-0445 21-05053 89.50–90.00 Qbt 3 — 8.3 (UJ) — — — — — 
0121-97-0053 21-05053 9.50–10.00 Fill — — — — — 1.5 28.3 
0121-97-0069 21-05054 10.50–11.00 Fill — — — — — 3.2 133 
0121-97-0070 21-05054 14.20–15.00 Qbt 3 32,300 (J) 0.62 (U) 5.8 99.9 (J) 1.4 — 18.4 (J-) 
0121-97-0071 21-05054 21.80–22.10 Qbt 3 — 22.3 (UJ) 24.9 (J-) 106 (J) — 1.9 (J) 21.6 
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Table I-4.1-1 (continued) 

Sample ID Location ID Depth (ft) Media Al
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Soil Background Value 29,200 0.83 8.17 295 1.83 0.4 19.3 
Sediment Background Value 15,400 0.83 3.98 127 1.31 0.4 10.5 
Qbt 2,3,4 Background Value 7340 0.5 2.79 46 1.21 1.63 7.14 
Qbt 1v Background Value 8170 0.5 1.81 26.5 1.7 0.4 2.24 
Qbt 1g, Qct, Qbo Background Value 3560 0.5 0.56 25.7 1.44 0.4 2.6 

0121-97-0066 21-05054 3.00–3.50 Fill na — — — — — — 
0121-97-0072 21-05054 32.00–32.50 Qbt 3 — — — — — — — 
0121-97-0073 21-05054 35.50–36.00 Qbt 3 — — — — — — — 
0121-97-0074 21-05054 50.00–50.50 Qbt 3 — — — — — — 12.6 (J-) 
0121-97-0075 21-05054 59.50–60.00 Qbt 3 — — — — — — — 
0121-97-0067 21-05054 6.00–6.50 Fill — — — — — — — 
0121-97-0068 21-05054 7.50–8.20 Fill — — — 497 — — — 
0121-97-0083 21-05055 14.50–15.00 Fill — 8.7 (U) — — — 0.49 (U) — 
0121-97-0081 21-05055 3.50–4.00 Fill — 5.5 (U) — — — 0.89 (U) — 
0121-97-0082 21-05055 8.50–9.00 Fill — 5.2 (U) — — — 0.84 (U) — 
0121-97-0097 21-05056 11.80–12.20 Qbt 3 10,300 10.2 (U) — 103 1.6 — — 
0121-97-0098 21-05056 20.00–20.50 Qbt 3 — 8.4 (U) — — — — — 
0121-97-0099 21-05056 29.00–29.50 Qbt 3 — 8.9 (U) — — — — — 
0121-97-0100 21-05056 39.00–39.50 Qbt 3 12,500 9.8 (U) — 73.9 1.8 — — 
0121-97-0096 21-05056 4.50–5.00 Fill na 8.9 (U) — — — 0.5 (U) — 
0121-97-0101 21-05056 49.50–50.00 Qbt 3 — 19.1 (U) — — — — — 
0121-96-0483 21-05057 19.50–20.00 Fill — 11 (UJ) — — — 0.56 (U) — 
0121-96-0484 21-05057 22.50–23.90 Qal — — — — — — — 
0121-96-0485 21-05057 29.50–30.00 Qbt 3 — 11 (UJ) — — — — 9.7 
0121-96-0486 21-05057 39.50–40.00 Qbt 3 — 11 (UJ) — — — — — 
0121-96-0481 21-05057 4.30–5.00 Fill — 11 (UJ) — — — 0.54 (U) — 
0121-96-0487 21-05057 49.50–50.00 Qbt 3 — 11 (UJ) — — — — — 
0121-96-0482 21-05057 9.50–10.00 Fill — 11 (UJ) — — — 0.57 (U) — 
0121-96-0495 21-05058 29.50–30.00 Qbt 3 — — — — — — — 
0121-96-0496 21-05058 39.50–40.00 Qbt 3 — — — — — — — 
0121-96-0497 21-05058 49.50–50.00 Qbt 3 — — — — — — — 
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Table I-4.1-1 (continued) 

Sample ID Location ID Depth (ft) Media Al
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Soil Background Value 29,200 0.83 8.17 295 1.83 0.4 19.3 
Sediment Background Value 15,400 0.83 3.98 127 1.31 0.4 10.5 
Qbt 2,3,4 Background Value 7340 0.5 2.79 46 1.21 1.63 7.14 
Qbt 1v Background Value 8170 0.5 1.81 26.5 1.7 0.4 2.24 
Qbt 1g, Qct, Qbo Background Value 3560 0.5 0.56 25.7 1.44 0.4 2.6 

0121-96-0492 21-05058 7.70–8.20 Fill — — — — — — — 
0121-97-0112 21-05059 10.20–10.70 Qal — 5.7 (UJ) — — — 0.96 (J)  
0121-97-0113 21-05059 20.00–20.50 Qal — 5.9 (UJ) — — — —  
0121-97-0114 21-05059 31.50–32.00 Qal — 5.9 (UJ) 4.5 (J-) — — —  
0121-97-0115 21-05059 36.40–36.80 Qbt 3 — 5.4 (UJ) — — — — — 
0121-97-0111 21-05059 4.00–4.50 Soil — 5.8 (UJ) — — — 0.93 (U) — 
0121-97-0116 21-05059 40.00–40.50 Qbt 3 — 5.3 (UJ) — — — — — 
0121-97-0117 21-05059 49.50–50.00 Qbt 3 — 5.5 (UJ) — — — — — 
0121-97-0167 21-05061 10.00–10.50 Qbt 3 29,800 8.8 (U) 3.4 166 2 — 17.2 
0121-97-0177 21-05061 108.50–109.00 Qbt 2 — 5.2 (U) — — — — — 
0121-97-0178 21-05061 118.00–118.50 Qbt 2 — 5.2 (U) — — — — — 
0121-97-0179 21-05061 128.50–129.00 Qbt 2 — 5.2 (U) — — — — — 
0121-97-0180 21-05061 140.00–140.50 Qbt 2 — 5.2 (U) — — — — 67.2 
0121-97-0181 21-05061 152.50–153.00 Qbt 2 — 5.1 (U) — — — — — 
0121-97-0182 21-05061 160.00–160.50 Qbt 2 — 5.2 (U) — — — — — 
0121-97-0183 21-05061 170.00–170.50 Qbt 1v — 5.1 (U) — — — 0.83 (U) 3.8 (J-) 
0121-97-0184 21-05061 180.00–180.50 Qbt 1v — 5.2 (U) — — — 0.83 (U) 3.6 (J-) 
0121-97-0185 21-05061 189.50–190.00 Qbt 1v — 5.2 (U) — — — 0.85 (U) 2.4 (J-) 
0121-97-0168 21-05061 22.00–22.50 Qbt 3 13,800 9.2 (U) — 55.4 1.6 — 8.7 
0121-97-0169 21-05061 30.00–30.50 Qbt 3 — 8.4 (U) — — — — — 
0121-97-0170 21-05061 40.00–40.50 Qbt 3 — 8.4 (U) — — — — — 
0121-97-0171 21-05061 49.00–49.50 Qbt 3 — 8.8 (U) — 217 — — — 
0121-97-0166 21-05061 5.50–6.00 Soil  8.5 (U) — — — 0.59 (U) — 
0121-97-0172 21-05061 59.50–60.00 Qbt 3 — 5.3 (U) — — — — — 
0121-97-0173 21-05061 69.50–70.00 Qbt 3 — 5.2 (U) — — — — — 
0121-97-0174 21-05061 78.50–78.80 Qbt 3 — 5.3 (U) — — — — — 
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Table I-4.1-1 (continued) 
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Soil Background Value 29,200 0.83 8.17 295 1.83 0.4 19.3 
Sediment Background Value 15,400 0.83 3.98 127 1.31 0.4 10.5 
Qbt 2,3,4 Background Value 7340 0.5 2.79 46 1.21 1.63 7.14 
Qbt 1v Background Value 8170 0.5 1.81 26.5 1.7 0.4 2.24 
Qbt 1g, Qct, Qbo Background Value 3560 0.5 0.56 25.7 1.44 0.4 2.6 

0121-97-0175 21-05061 89.50–90.00 Qbt 3 — 5.2 (U) — — — — — 
0121-97-0176 21-05061 98.70–99.20 Qbt 2 — 5.2 (U) — — — — — 
0121-97-0193 21-05062 10.00–10.50 Qbt 3 — — — — — — — 
0121-97-0194 21-05062 20.00–20.50 Qbt 3 — 0.51 (U) — — — — 9.8 
0121-97-0195 21-05062 30.00–30.50 Qbt 3 — — — — — — — 
0121-97-0196 21-05062 40.00–40.50 Qbt 3 7660 0.54 (U) 7.8 — — — — 
0121-97-0197 21-05062 49.50–50.00 Qbt 3 — 1.1 (U) — — — — — 
0121-97-0191 21-05062 5.00–5.50 Qbt 3 — 0.54 (U) 4.2 83.7 — — 52.2 
0121-97-0198 21-05062 58.80–59.50 Qbt 3 — 3.3 (U) 4.1 (U) — — — — 
0121-97-0192 21-05062 6.00–6.50 Qbt 3 — 0.51 (U) — — — — — 
0121-97-0199 21-05062 70.00–70.50 Qbt 3 — 5.2 (U) — — — — — 
0121-97-0200 21-05062 78.40–79.50 Qbt 3 7940 12 (J-) — 111 — 5.4 (J+) 17.9 
0121-97-0223 21-05063 10.00–11.60 Qbt 3 10,300 7.1 (UJ) — 161 2.8 — — 
0121-97-0224 21-05063 20.00–20.50 Qbt 3 — 6 (UJ) — — — — 11.7 
0121-97-0225 21-05063 30.50–31.30 Qbt 3 — 5.8 (UJ) — — — — — 
0121-97-0221 21-05063 4.50–5.00 Qbt 3 — 6.1 (UJ) — 154 — — 7.2 
0121-97-0226 21-05063 41.00–42.00 Qbt 3 — 5.5 (UJ) — — — — — 
0121-97-0227 21-05063 49.00–50.00 Qbt 3 — 5.8 (UJ) — — — — — 
0121-97-0222 21-05063 7.50–8.30 Qbt 3 — 5.5 (UJ) — — — — — 
0121-96-0622 21-05065 10.00–10.50 Qbt 3 — — — — — — — 
0121-96-0623 21-05065 19.50–20.00 Qbt 3 — — — — — — — 
0121-96-0624 21-05065 29.50–30.00 Qbt 3 — — — — — — — 
0121-96-0625 21-05065 39.50–40.00 Qbt 3 — — — — — — — 
0121-96-0621 21-05065 4.50–5.00 Qbt 3 — — — 53.3 — — — 
0121-96-0626 21-05065 48.20–48.70 Qbt 3 — — — — — — — 
0121-97-0328 21-05073 11.70–12.20 Qbt 3 — 5.2 (U) — — — — — 
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Table I-4.1-1 (continued) 
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Soil Background Value 29,200 0.83 8.17 295 1.83 0.4 19.3 
Sediment Background Value 15,400 0.83 3.98 127 1.31 0.4 10.5 
Qbt 2,3,4 Background Value 7340 0.5 2.79 46 1.21 1.63 7.14 
Qbt 1v Background Value 8170 0.5 1.81 26.5 1.7 0.4 2.24 
Qbt 1g, Qct, Qbo Background Value 3560 0.5 0.56 25.7 1.44 0.4 2.6 

0121-97-0326 21-05073 2.50–3.00 Soil — 5.3 (U) — — — 0.86 (U) — 
0121-97-0329 21-05073 22.00–23.00 Qbt 3 — 5.3 (U) — — — — — 
0121-97-0330 21-05073 32.00–32.50 Qbt 3 — 5.4 (U) — — — — — 
0121-97-0331 21-05073 42.00–42.50 Qbt 3 — 5.3 (U) — — — — — 
0121-97-0332 21-05073 46.50–47.00 Qbt 3 — 5.3 (U) — — — — — 
0121-97-0333 21-05073 62.00–62.50 Qbt 3 — 6.4 (J) — — — — — 
0121-97-0334 21-05073 69.50–70.00 Qbt 3 — 5.3 (U) — — — — — 
0121-97-0327 21-05073 8.50–9.00 Qbt 3 — 8.5 (U) — 98.1 — — 7.7 (J) 
0121-97-1133 21-05075 15.50–16.00 Qbt 3 — 5.2 (UJ) — — — — — 
0121-97-1134 21-05075 20.00–21.00 Qbt 3 — 5.2 (U) — — — — — 
0121-97-1135 21-05075 29.50–30.00 Qbt 3 — 5.3 (UJ) — — — — — 
0121-97-1136 21-05075 38.80–39.30 Qbt 3 — 8.6 (U) — — — — — 
0121-97-1137 21-05075 45.00–46.00 Qbt 3 — 8.9 (U) — — — — — 
0121-97-1138 21-05075 58.00–58.50 Qbt 3 — 8.7 (U) — — — — — 
0121-97-1131 21-05075 6.70–7.20 Qbt 3 7,920 5.8 (UJ) — 119 — — — 
0121-97-1139 21-05075 69.50–70.00 Qbt 3 — 8.1 (U) — — — — — 
0121-97-1132 21-05075 8.80–9.30 Qbt 3 — 5.4 (UJ) — — — — — 

MD21-06-63938 21-25263 125.00–127.00 Qbt 2 — — — — — — — 
MD21-06-63939 21-25263 165.00–167.00 Qbt 2 — — — — — — — 
MD21-06-63940 21-25263 215.00–217.00 Qbt 1v — — 2.16 — — 0.581 (U) — 
MD21-06-63941 21-25263 269.00–271.00 Qbt 1g — — 1.65 (U) — — 0.551 (U) — 
MD21-06-63942 21-25263 330.00–332.00 Qbt t — — — — — — — 
MD21-06-63943 21-25263 340.00–342.00 Qct — — 0.705 (J) — — 0.579 (U) — 
MD21-06-63944 21-25263 351.00–354.00 Qbo — — 1.69 (U) — — 0.564 (U) — 
MD21-06-63935 21-25263 40.00–42.00 Qbt 3 — — — — — — — 
MD21-06-63936 21-25263 70.00–73.00 Qbt 3 — — — — — — — 
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Table I-4.1-1 (continued) 

Sample ID Location ID Depth (ft) Media Al
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Soil Background Value 29,200 0.83 8.17 295 1.83 0.4 19.3 
Sediment Background Value 15,400 0.83 3.98 127 1.31 0.4 10.5 
Qbt 2,3,4 Background Value 7340 0.5 2.79 46 1.21 1.63 7.14 
Qbt 1v Background Value 8170 0.5 1.81 26.5 1.7 0.4 2.24 
Qbt 1g, Qct, Qbo Background Value 3560 0.5 0.56 25.7 1.44 0.4 2.6 

MD21-06-63937 21-25263 80.00–82.00 Qbt 3 — — — — — — — 
MD21-06-63975 21-25264 114.00–117.00 Qbt 2 — — — — — — — 
MD21-06-63976 21-25264 149.00–150.50 Qbt 2 — — — — — — — 
MD21-06-63977 21-25264 152.50–154.00 Qbt 2 — — — — — — — 
MD21-06-63978 21-25264 196.00–199.00 Qbt 1v — — 1.89 — — 0.54 (U) — 
MD21-06-63979 21-25264 257.00–259.00 Qbt 1g — — 1.63 (U) 26 — 0.544 (U) — 
MD21-06-63973 21-25264 30.00–31.50 Qbt 3 — — — — — — — 
MD21-06-63980 21-25264 301.00–304.00 Qbt 1g — — 1.66 (U) — — 0.552 (U) — 
MD21-06-63981 21-25264 325.80–327.00 Qct 4420 — 0.895 (J) — — 0.576 (U) — 
MD21-06-63982 21-25264 351.00–354.00 Qct 4870 — 0.743 (J) — — 0.557 (U) 3.02 (J) 
MD21-06-63974 21-25264 60.00–63.00 Qbt 3 — — — — — — — 
MD21-06-65821 21-25361 11.50–13.00 Qbt 3 — — — — — — — 
MD21-06-65822 21-25361 36.00–39.00 Qbt 3 — — 3.44 — — — — 
MD21-06-65843 21-25362 22.50–24.00 Qbt 3 — — — — — — — 
MD21-06-65844 21-25362 37.00–39.00 Qbt 3 — — — — — — — 
MD21-06-65851 21-25363 18.00–20.00 Qbt 3 — — — — — — — 
MD21-06-65852 21-25363 37.00–40.00 Qbt 3 — — — — — — — 
MD21-06-65883 21-25365 27.00–30.00 Qbt 3 — — — — — — — 
MD21-06-65890 21-25366 25.00–27.90 Qbt 3 — — — — — — — 
MD21-06-65944 21-25372 101.50–103.50 Qbt 2 — — 15 (U) — — 5 (U) — 
MD21-06-65945 21-25372 181.00–183.00 Qbt 1v — — 15.7 (U) — — 5.24 (U) — 
MD21-06-65946 21-25372 229.00–231.00 Qbt 1g 4930 (J+) — 4.75 54.3 2.9 — — 
MD21-06-65947 21-25372 276.00–279.00 Qbt 1g — — 0.785 (J) — — 0.574 (U) — 
MD21-06-65942 21-25372 50.00–52.00 Qbt 3 — — 7.77 (U) — — 2.59 (U) — 
MD21-06-65943 21-25372 75.00–77.00 Qbt 3 — — 7.63 (U) — — 2.54 (U) — 
MD21-06-65961 21-25373 139.00–141.00 Qbt 2 — — — — — — — 
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Table I-4.1-1 (continued) 
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Soil Background Value 29,200 0.83 8.17 295 1.83 0.4 19.3 
Sediment Background Value 15,400 0.83 3.98 127 1.31 0.4 10.5 
Qbt 2,3,4 Background Value 7340 0.5 2.79 46 1.21 1.63 7.14 
Qbt 1v Background Value 8170 0.5 1.81 26.5 1.7 0.4 2.24 
Qbt 1g, Qct, Qbo Background Value 3560 0.5 0.56 25.7 1.44 0.4 2.6 

MD21-06-65962 21-25373 211.00–213.00 Qbt 1v — — 2.02 — — 0.552 (U) — 
MD21-06-65963 21-25373 276.00–279.00 Qbt 1g — — 1.63 (U) — — 0.543 (U) — 
MD21-06-65956 21-25373 32.00–34.00 Qbt 3 — — 4.55 — — — — 
MD21-06-65957 21-25373 36.00–38.00 Qbt 3 — — 3.27 — — — — 
MD21-06-65958 21-25373 52.50–54.00 Qbt 3 — — — — — — — 
MD21-06-65959 21-25373 66.00–69.00 Qbt 3 — — — — — — — 
MD21-06-65960 21-25373 99.00–101.00 Qbt 2 — — — — — — 22 
MD21-06-65974 21-25374 109.00–111.00 Qbt 2 — — — — — — — 
MD21-06-65975 21-25374 174.00–176.00 Qbt 1v — — — — — 0.52 (U) — 
MD21-06-65972 21-25374 20.00–22.00 Fill — — — — — — — 
MD21-06-65976 21-25374 234.00–236.00 Qbt 1g 6560 — 2.83 116 (J-) 2.68 — — 
MD21-06-65973 21-25374 27.00–29.00 Qbt 3 — — — — — — — 
MD21-06-65977 21-25374 276.00–279.00 Qbt 1g — — 1.72 (U) — — 0.573 (U) — 
MD21-06-65989 21-25375 190.00–192.00 Qbt 1v — — — — — 0.54 (U) — 
MD21-06-65990 21-25375 253.00–255.00 Qbt 1g — — 1.71 (U) 50.4 — 0.569 (U) — 
MD21-06-65991 21-25375 277.00–280.00 Qbt 1g — — 1.78 (U) — — 0.593 (U) — 
MD21-06-65985 21-25375 29.00–30.00 Qbt 3 — — — — — — — 
MD21-06-65986 21-25375 32.00–33.00 Qbt 3 — — — — — — — 
MD21-06-65987 21-25375 57.00–58.00 Qbt 3 — — — — — — — 
MD21-06-65988 21-25375 80.00–83.00 Qbt 3 — — — — — — — 
MD21-06-66003 21-25376 108.50–110.90 Qbt 2 — — — — — — — 
MD21-06-66004 21-25376 148.00–151.00 Qbt 2 — — — — — — — 
MD21-06-66005 21-25376 198.00–200.00 Qbt 1v — — 2.32 — — 0.545 (U) — 
MD21-06-66006 21-25376 238.00–240.00 Qbt 1g — — 1.03 (J) — — 0.56 (U) — 
MD21-06-66000 21-25376 28.00–29.50 Qbt 3 — — — — — — — 
MD21-06-66007 21-25376 280.00–283.00 Qbt 1g — — 0.84 (J) — — 0.558 (U) — 
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Table I-4.1-1 (continued) 
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Soil Background Value 29,200 0.83 8.17 295 1.83 0.4 19.3 
Sediment Background Value 15,400 0.83 3.98 127 1.31 0.4 10.5 
Qbt 2,3,4 Background Value 7340 0.5 2.79 46 1.21 1.63 7.14 
Qbt 1v Background Value 8170 0.5 1.81 26.5 1.7 0.4 2.24 
Qbt 1g, Qct, Qbo Background Value 3560 0.5 0.56 25.7 1.44 0.4 2.6 

MD21-06-66001 21-25376 31.50–33.00 Qbt 3 — — — — — — — 
MD21-06-66002 21-25376 70.00–72.00 Qbt 3 — — — — — — — 
MD21-06-66243 21-25405 0.00–0.50 Soil — — — — — 0.527 (U) — 
MD21-06-66244 21-25405 1.50–2.00 Soil — — — — — 0.569 (U) — 
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Table I-4.1-1 (continued) 
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Soil Background Value 8.64 14.7 21,500 22.3 na 671 0.1 15.4 na 
Sediment Background Value 4.73 11.2 13,800 19.7 na 543 0.1 9.38 na 
Qbt 2,3,4 Background Value 3.14 4.66 14,500 11.2 na 482 0.1 6.58 na 
Qbt 1v Background Value 1.78 3.26 9900 18.4 na 408 0.1 2 na 
Qbt 1g, Qct, Qbo Background Value 8.89 3.96 3700 13.5 na 189 0.1 2 na 

AAA3950 21-01615 0.00–0.50 Soil — — — — 7.8 (J) — — — — 
AAA3951 21-01616 0.00–0.50 Soil — — — — 5.4 (J) — — — — 
AAA3952 21-01617 0.00–0.50 Soil — — — — 8.4 (J) — — — — 
AAA3953 21-01618 0.00–0.50 Soil — — — — 14.8 — — — — 
AAA3954 21-01619 0.00–0.50 Soil — — — — 2.7 (J) — — — — 
AAA3957 21-01620 0.00–0.50 Soil — — — — 7.9 (J) — — — — 
AAA3958 21-01621 0.00–0.50 Soil — — — — 8.7 (J) — — — — 
AAA3959 21-01622 0.00–0.50 Soil — — — — 14.3 — — — — 
AAA3961 21-01623 0.00–0.50 Soil — — — — 5.4 (J) — — — — 
AAA3962 21-01624 0.00–0.50 Soil — — — — 6.7 (J) — — — — 
AAA3963 21-01625 0.00–0.50 Soil — — — — 7.8 (J) — — — — 
AAA3964 21-01626 0.00–0.50 Soil — — — — 9.9 (J) — — — — 
AAA3965 21-01627 0.00–0.50 Soil — — — — 5.3 (J) — — — — 
AAA3985 21-01644 0.00–0.50 Soil — — — — 4.6 (J) — — — — 
AAA3986 21-01645 0.00–0.50 Soil — — — — 3 (J) — — — — 
AAA3987 21-01646 0.00–0.50 Soil — — — — 4.6 (J) — — — — 
AAA3988 21-01647 0.00–0.50 Soil — — — — 6.4 (J) — — — — 
AAA3989 21-01648 0.00–0.50 Soil — — — — 7.7 (J) — — — — 
AAA3990 21-01649 0.00–0.50 Soil — — — — 5.2 (J) — — — — 
AAA3993 21-01652 0.00–0.50 Soil — — — — 6.4 (J) — — — — 
AAA3996 21-01655 0.00–0.50 Soil — — — — 4.9 (J) — — — — 
AAA3997 21-01656 0.00–0.50 Soil — — — — 9.6 (J) — — — — 
AAA3998 21-01657 0.00–0.50 Soil — — — — 7 (J) — — — — 
AAA4001 21-01658 0.00–0.50 Soil — — — — 5.3 (J) — — — — 
AAA4006 21-01662 0.00–0.50 Soil — — — — 4.6 (J) — — — — 

0121-97-0001 21-05051 3.50–4.00 Fill — — — — — — — — — 
0121-97-0002 21-05051 6.00–6.50 Fill — — — — — — 0.25 — — 
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Table I-4.1-1 (continued) 
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Soil Background Value 8.64 14.7 21,500 22.3 na 671 0.1 15.4 na 
Sediment Background Value 4.73 11.2 13,800 19.7 na 543 0.1 9.38 na 
Qbt 2,3,4 Background Value 3.14 4.66 14,500 11.2 na 482 0.1 6.58 na 
Qbt 1v Background Value 1.78 3.26 9900 18.4 na 408 0.1 2 na 
Qbt 1g, Qct, Qbo Background Value 8.89 3.96 3700 13.5 na 189 0.1 2 na 

0121-97-0003 21-05051 8.50–9.00 Fill — 17.5 — — — — 1.3 23 — 
0121-97-0004 21-05051 11.50–12.00 Fill — — — — — — 0.99 — — 
0121-97-0005 21-05051 13.80–14.50 Qbt 3 — 51.9 16,000 23.1 — — 2.6 24.5 (J) — 
0121-97-0006 21-05051 20.00–21.00 Qbt 3 3.6 (J) 48 17,400 36.6 — — 2.9 15.3 — 
0121-97-0007 21-05051 27.50–28.00 Qbt 3 — — — — — — 0.71 — — 
0121-97-0008 21-05051 40.00–40.50 Qbt 3 — — — — — — — 57.7 — 
0121-97-0009 21-05051 50.00–50.50 Qbt 3 — — — — — — — — — 
0121-97-0010 21-05051 61.00–61.50 Qbt 3 — — — — — — — — — 
0121-97-0011 21-05051 71.00–71.50 Qbt 3 — — — 13.9 — — — — — 
0121-97-0012 21-05051 80.00–80.50 Qbt 3 — — — 11.5 — — — — — 
0121-97-0013 21-05051 89.50–90.00 Qbt 3 — — — — — — — — — 
0121-97-0014 21-05051 99.50–100.00 Qbt 3 — — — — — — — — — 
0121-97-0015 21-05051 109.00–109.50 Qbt 2 — — — — — — — — — 
0121-97-0016 21-05051 119.50–120.00 Qbt 2 — — — — — — — — — 
0121-97-0017 21-05051 129.50–130.00 Qbt 2 — — — — — — — — — 
0121-97-0018 21-05051 137.50–138.00 Qbt 2 — — — — — — — — — 
0121-97-0019 21-05051 149.50–150.00 Qbt 2 — — — — — — — — — 
0121-97-0026 21-05052 2.50–3.00 Fill — — — — — — — — — 
0121-97-0027 21-05052 9.00–9.50 Qal 6.5 (J) — — — — — — — — 
0121-97-0028 21-05052 20.00–20.50 Qal — — — — — — — — — 
0121-97-0029 21-05052 26.00–27.00 Qal — — — — — — — — — 
0121-97-0030 21-05052 39.50–40.00 Qbt 3 — — — — — — — — — 
0121-97-0031 21-05052 49.50–50.00 Qbt 3 — — — — — — — — — 
0121-97-0032 21-05052 59.50–60.00 Qbt 3 — — — — — — — — — 
0121-97-0033 21-05052 70.00–71.00 Qbt 3 — — — — — — — — — 
0121-97-0034 21-05052 79.50–80.00 Qbt 3 — — — — — — — — — 
0121-97-0035 21-05052 87.00–88.00 Qbt 3 — — — — — — — — — 
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Table I-4.1-1 (continued) 
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Soil Background Value 8.64 14.7 21,500 22.3 na 671 0.1 15.4 na 
Sediment Background Value 4.73 11.2 13,800 19.7 na 543 0.1 9.38 na 
Qbt 2,3,4 Background Value 3.14 4.66 14,500 11.2 na 482 0.1 6.58 na 
Qbt 1v Background Value 1.78 3.26 9900 18.4 na 408 0.1 2 na 
Qbt 1g, Qct, Qbo Background Value 8.89 3.96 3700 13.5 na 189 0.1 2 na 

0121-97-0036 21-05052 96.00–96.50 Qbt 3 — — — — — — — — — 
0121-97-0037 21-05052 109.00–110.00 Qbt 2 — — — — — — — — — 
0121-97-0038 21-05052 119.00–120.00 Qbt 2 — — — — — — — — — 
0121-97-0039 21-05052 130.00–131.00 Qbt 2 — — — — — — — — — 
0121-97-0040 21-05052 139.00–140.00 Qbt 2 — — — — — — — — — 
0121-97-0041 21-05052 149.00–150.00 Qbt 2 — — — — — — — — — 
0121-97-0051 21-05053 4.20–4.60 Fill — — — — — — 0.49 15.7 — 
0121-97-0052 21-05053 6.50–7.00 Fill — 49.1 — — — — 0.76 140 — 
0121-97-0053 21-05053 9.50–10.00 Fill — 29.8 — 25.9 — — 9.1 23.8 — 
0121-97-0054 21-05053 12.50–13.00 Qbt 3 — — — — — — 0.36 (J-) — — 
0121-97-0055 21-05053 17.00–17.30 Qbt 3 8 (J) 131 (J-) 16,000 (J) — — 1290 (J) — 23.2 — 
0121-97-0056 21-05053 20.50–21.50 Qbt 3 — 7.2 (J-) — — — — — — — 
0121-97-0057 21-05053 28.00–29.00 Qbt 3 — 25.8 (J-) — 13.4 — — 0.18 (J-) — — 
0121-97-0058 21-05053 39.50–40.00 Qbt 3 — — — — — — — — — 
0121-97-0059 21-05053 48.00–48.50 Qbt 3 5 (J) 78.9 18,100 40.8 — 547 0.31 31.2 — 
0121-97-0060 21-05053 59.50–60.00 Qbt 3 — — — — — — — — — 
0121-97-0061 21-05053 60.00–60.70 Qbt 3 — — — — — — — — — 
0121-97-0062 21-05053 74.50–75.00 Qbt 3 — 9 — — — — — — — 
0121-97-0063 21-05053 80.00–80.50 Qbt 3 — — — — — — — — — 
0121-97-0445 21-05053 89.50–90.00 Qbt 3 — — — — — — — — — 
0121-97-0066 21-05054 3.00–3.50 Fill — — — — — — — — — 
0121-97-0067 21-05054 6.00–6.50 Fill — 19 — 24 — — 2.5 15.8 — 
0121-97-0068 21-05054 7.50–8.20 Fill — 23.8 — 26.1 — — 5.7 — — 
0121-97-0069 21-05054 10.50–11.00 Fill — 41 — 36.8 — — 18.6 — — 
0121-97-0070 21-05054 14.20–15.00 Qbt 3 3.5 (J) 100 (J-) 19,600 (J) 23 — — 1.1 (J-) 24.2 — 
0121-97-0071 21-05054 21.80–22.10 Qbt 3 — 54.8 15,900 — — — 1.4 — — 
0121-97-0072 21-05054 32.00–32.50 Qbt 3 — — — — — — — — — 
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Table I-4.1-1 (continued) 
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Soil Background Value 8.64 14.7 21,500 22.3 na 671 0.1 15.4 na 
Sediment Background Value 4.73 11.2 13,800 19.7 na 543 0.1 9.38 na 
Qbt 2,3,4 Background Value 3.14 4.66 14,500 11.2 na 482 0.1 6.58 na 
Qbt 1v Background Value 1.78 3.26 9900 18.4 na 408 0.1 2 na 
Qbt 1g, Qct, Qbo Background Value 8.89 3.96 3700 13.5 na 189 0.1 2 na 

0121-97-0073 21-05054 35.50–36.00 Qbt 3 — 27.6 (J-) — — — — — 7 (J) — 
0121-97-0074 21-05054 50.00–50.50 Qbt 3 — — — — — — — — — 
0121-97-0075 21-05054 59.50–60.00 Qbt 3 — — — — — — — — — 
0121-97-0081 21-05055 3.50–4.00 Fill — — — — — — — — — 
0121-97-0082 21-05055 8.50–9.00 Fill — 14.8 — — — — 0.11 16.6 — 
0121-97-0083 21-05055 14.50–15.00 Fill — 31.1 (J) — 52 — — 1.6 17.8 — 
0121-97-0096 21-05056 4.50–5.00 Fill — — — — — — — — — 
0121-97-0097 21-05056 11.80–12.20 Qbt 3 — 8.7 — — — — — 8.5 (J) — 
0121-97-0098 21-05056 20.00–20.50 Qbt 3 — — — — — — — — — 
0121-97-0099 21-05056 29.00–29.50 Qbt 3 — — — — — — — — — 
0121-97-0100 21-05056 39.00–39.50 Qbt 3 — 10.3 — 21.5 — — — 9.9 — 
0121-97-0101 21-05056 49.50–50.00 Qbt 3 — 11.4 (J) — — — — — — — 
0121-96-0481 21-05057 4.30–5.00 Fill — — — — — — 0.11 (U) — — 
0121-96-0482 21-05057 9.50–10.00 Fill — — — — — — 0.11 (U) — — 
0121-96-0483 21-05057 19.50–20.00 Fill — — — — — — 0.11 (UJ) — — 
0121-96-0484 21-05057 22.50–23.90 Qal — — — — — — 1.1 11.4 — 
0121-96-0485 21-05057 29.50–30.00 Qbt 3 — — — — — — 0.11 (U) — — 
0121-96-0486 21-05057 39.50–40.00 Qbt 3 — — — — — — 0.11 (UJ) — — 
0121-96-0487 21-05057 49.50–50.00 Qbt 3 — — — — — — 0.11 (UJ) — — 
0121-96-0492 21-05058 7.70–8.20 Fill — — — — — — — — — 
0121-96-0495 21-05058 29.50–30.00 Qbt 3 — — — — — — — — — 
0121-96-0496 21-05058 39.50–40.00 Qbt 3 — — — — — — — — — 
0121-96-0497 21-05058 49.50–50.00 Qbt 3 — — — — — — — — — 
0121-97-0111 21-05059 4.00–4.50 Soil — — — — — — — — — 
0121-97-0112 21-05059 10.20–10.70 Qal — — — — — — — — — 
0121-97-0113 21-05059 20.00–20.50 Qal — — — — — — — — — 
0121-97-0114 21-05059 31.50–32.00 Qal — — — — — — — — — 
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Table I-4.1-1 (continued) 
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Soil Background Value 8.64 14.7 21,500 22.3 na 671 0.1 15.4 na 
Sediment Background Value 4.73 11.2 13,800 19.7 na 543 0.1 9.38 na 
Qbt 2,3,4 Background Value 3.14 4.66 14,500 11.2 na 482 0.1 6.58 na 
Qbt 1v Background Value 1.78 3.26 9900 18.4 na 408 0.1 2 na 
Qbt 1g, Qct, Qbo Background Value 8.89 3.96 3700 13.5 na 189 0.1 2 na 

0121-97-0115 21-05059 36.40–36.80 Qbt 3 — — — — — — — — — 
0121-97-0116 21-05059 40.00–40.50 Qbt 3 — — — — — — — — — 
0121-97-0117 21-05059 49.50–50.00 Qbt 3 — — — — — — — — — 
0121-97-0166 21-05061 5.50–6.00 Soil — — — — — — — — — 
0121-97-0167 21-05061 10.00–10.50 Qbt 3 4.9 (J) 16.8 22,300 15.5 (J-) — — 0.26 15.2 — 
0121-97-0168 21-05061 22.00–22.50 Qbt 3 — 9.2 — — — — — 8.7 (J) — 
0121-97-0169 21-05061 30.00–30.50 Qbt 3 — — — — — — — — — 
0121-97-0170 21-05061 40.00–40.50 Qbt 3 — — — — — — — — — 
0121-97-0171 21-05061 49.00–49.50 Qbt 3 — — — — — — — — — 
0121-97-0172 21-05061 59.50–60.00 Qbt 3 — — — — — — — — — 
0121-97-0173 21-05061 69.50–70.00 Qbt 3 — — — — — — — — — 
0121-97-0174 21-05061 78.50–78.80 Qbt 3 — — — — — — — — — 
0121-97-0175 21-05061 89.50–90.00 Qbt 3 — — — — — — — — — 
0121-97-0176 21-05061 98.70–99.20 Qbt 2 — — — — — — — — — 
0121-97-0177 21-05061 108.50–109.00 Qbt 2 — — — — — — — — — 
0121-97-0178 21-05061 118.00–118.50 Qbt 2 — — — — — — — — — 
0121-97-0179 21-05061 128.50–129.00 Qbt 2 — — — — — — — — — 
0121-97-0180 21-05061 140.00–140.50 Qbt 2 — — — — — — — 32.7 — 
0121-97-0181 21-05061 152.50–153.00 Qbt 2 — — — — — — — — — 
0121-97-0182 21-05061 160.00–160.50 Qbt 2 — — — — — — — — — 
0121-97-0183 21-05061 170.00–170.50 Qbt 1v — — — — — — — — — 
0121-97-0184 21-05061 180.00–180.50 Qbt 1v — — — — — — — 2.1 (U) — 
0121-97-0185 21-05061 189.50–190.00 Qbt 1v — — — — — — — 2.1 (U) — 
0121-97-0191 21-05062 5.00–5.50 Qbt 3 4.6 (J) 9.7 — 11.7 (J-) — — — 8.5 (J) — 
0121-97-0192 21-05062 6.00–6.50 Qbt 3 — — — — — — — — — 
0121-97-0193 21-05062 10.00–10.50 Qbt 3 — — — — — — — — — 
0121-97-0194 21-05062 20.00–20.50 Qbt 3 — — — — — — — — — 
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Table I-4.1-1 (continued) 
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Soil Background Value 8.64 14.7 21,500 22.3 na 671 0.1 15.4 na 
Sediment Background Value 4.73 11.2 13,800 19.7 na 543 0.1 9.38 na 
Qbt 2,3,4 Background Value 3.14 4.66 14,500 11.2 na 482 0.1 6.58 na 
Qbt 1v Background Value 1.78 3.26 9900 18.4 na 408 0.1 2 na 
Qbt 1g, Qct, Qbo Background Value 8.89 3.96 3700 13.5 na 189 0.1 2 na 

0121-97-0195 21-05062 30.00–30.50 Qbt 3 — — — — — — — — — 
0121-97-0196 21-05062 40.00–40.50 Qbt 3 — 5.7 (J) — 11.7 (J-) — — — — — 
0121-97-0197 21-05062 49.50–50.00 Qbt 3 — — — — — — — — — 
0121-97-0198 21-05062 58.80–59.50 Qbt 3 — 5.6 (J) — — — — — — — 
0121-97-0199 21-05062 70.00–70.50 Qbt 3 — — — 21.5 — — — — — 
0121-97-0200 21-05062 78.40–79.50 Qbt 3 5.1 (J-) 21 (J) — 19.9 (J) — — 0.28 75.8 (J+) — 
0121-97-0221 21-05063 4.50–5.00 Qbt 3 8.3 (J) 8.2 — — — 488 — 7.1 (J) — 
0121-97-0222 21-05063 7.50–8.30 Qbt 3 — — — — — — — — — 
0121-97-0223 21-05063 10.00–11.60 Qbt 3 — 7.5 — — — — — 16.1 — 
0121-97-0224 21-05063 20.00–20.50 Qbt 3 — — — — — — — 6.7 (J) — 
0121-97-0225 21-05063 30.50–31.30 Qbt 3 — — — — — — — — — 
0121-97-0226 21-05063 41.00–42.00 Qbt 3 — — — — — — — — — 
0121-97-0227 21-05063 49.00–50.00 Qbt 3 — — — — — — — — — 
0121-96-0621 21-05065 4.50–5.00 Qbt 3 — — — — — — — — — 
0121-96-0622 21-05065 10.00–10.50 Qbt 3 — — — — — — — — — 
0121-96-0623 21-05065 19.50–20.00 Qbt 3 — — — — — — — — — 
0121-96-0624 21-05065 29.50–30.00 Qbt 3 — — — — — — — — — 
0121-96-0625 21-05065 39.50–40.00 Qbt 3 — — — — — — — — — 
0121-96-0626 21-05065 48.20–48.70 Qbt 3 — — — — — — — — — 
0121-97-0326 21-05073 2.50–3.00 Soil — — — — — — — — — 
0121-97-0327 21-05073 8.50–9.00 Qbt 3 4.4 (J) 23.4 (J) — 17.8 — — 0.23 26.4 — 
0121-97-0328 21-05073 11.70–12.20 Qbt 3 — — — 13.1 (J-) — — — — — 
0121-97-0329 21-05073 22.00–23.00 Qbt 3 — — — — — — — — — 
0121-97-0330 21-05073 32.00–32.50 Qbt 3 — — — — — — — — — 
0121-97-0331 21-05073 42.00–42.50 Qbt 3 — — — — — — — — — 
0121-97-0332 21-05073 46.50–47.00 Qbt 3 — — — — — — — — — 
0121-97-0333 21-05073 62.00–62.50 Qbt 3 — — — — — — — — — 



 

 

S
eptem

ber 2006 
I-220 

E
P

2006-0779 

Investigation R
eport for M

D
A

 T 

Table I-4.1-1 (continued) 

Sample ID Location ID Depth (ft) Media Co
ba

lt 

Co
pp

er
 

Iro
n 

Le
ad

 

Li
th

iu
m

 

Ma
ng

an
es

e 

Me
rc

ur
y 

Ni
ck

el 

Ni
tra

te
 

Soil Background Value 8.64 14.7 21,500 22.3 na 671 0.1 15.4 na 
Sediment Background Value 4.73 11.2 13,800 19.7 na 543 0.1 9.38 na 
Qbt 2,3,4 Background Value 3.14 4.66 14,500 11.2 na 482 0.1 6.58 na 
Qbt 1v Background Value 1.78 3.26 9900 18.4 na 408 0.1 2 na 
Qbt 1g, Qct, Qbo Background Value 8.89 3.96 3700 13.5 na 189 0.1 2 na 

0121-97-0334 21-05073 69.50–70.00 Qbt 3 — — — — — — — — — 
0121-97-1131 21-05075 6.70–7.20 Qbt 3 5.2 6.3 — — — — — — — 
0121-97-1132 21-05075 8.80–9.30 Qbt 3 — 6.2 — 12.1 (J) — — 0.45 — — 
0121-97-1133 21-05075 15.50–16.00 Qbt 3 — — — 14 — — 0.12 — — 
0121-97-1134 21-05075 20.00–21.00 Qbt 3 — 4.9 (U) — — — — 0.5 — — 
0121-97-1135 21-05075 29.50–30.00 Qbt 3 — — — — — — — — — 
0121-97-1136 21-05075 38.80–39.30 Qbt 3 — — — — — — — — — 
0121-97-1137 21-05075 45.00–46.00 Qbt 3 — 9.6 — 13 (J-) — — 0.11 (J) — — 
0121-97-1138 21-05075 58.00–58.50 Qbt 3 — — — — — — — — — 
0121-97-1139 21-05075 69.50–70.00 Qbt 3 — 8.9 — — — — — — — 

MD21-06-63935 21-25263 40.00–42.00 Qbt 3 — — — — — — — — 4.63 
MD21-06-63936 21-25263 70.00–73.00 Qbt 3 — — — — — — — — 2.84 
MD21-06-63937 21-25263 80.00–82.00 Qbt 3 — — — — — — — — 1.59 
MD21-06-63938 21-25263 125.00–127.00 Qbt 2 — — — — — — — — 0.78 (J) 
MD21-06-63939 21-25263 165.00–167.00 Qbt 2 — — — — — — — — 0.87 (J) 
MD21-06-63940 21-25263 215.00–217.00 Qbt 1v — — — — — 454 — — 1.15 
MD21-06-63941 21-25263 269.00–271.00 Qbt 1g — — 3920 — — — — — 12.4 
MD21-06-63942 21-25263 330.00–332.00 Qbt t — — — — — — — — 1.13 (J) 
MD21-06-63943 21-25263 340.00–342.00 Qct — — — — — — — — 1.96 
MD21-06-63944 21-25263 351.00–354.00 Qbo — — — — — — — — 0.861 (J) 
MD21-06-63973 21-25264 30.00–31.50 Qbt 3 — — — 39.9 — — — — 1.17 
MD21-06-63974 21-25264 60.00–63.00 Qbt 3 — — — — — — — — 1.64 
MD21-06-63975 21-25264 114.00–117.00 Qbt 2 — — — — — — — — 2.22 
MD21-06-63976 21-25264 149.00–150.50 Qbt 2 — — — — — — — — 7.56 
MD21-06-63977 21-25264 152.50–154.00 Qbt 2 — — — — — — — — 8.38 
MD21-06-63978 21-25264 196.00–199.00 Qbt 1v — — — — — — — — 9.3 (J-) 
MD21-06-63979 21-25264 257.00–259.00 Qbt 1g — — — — — — — — 5.08 
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Table I-4.1-1 (continued) 
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Soil Background Value 8.64 14.7 21,500 22.3 na 671 0.1 15.4 na 
Sediment Background Value 4.73 11.2 13,800 19.7 na 543 0.1 9.38 na 
Qbt 2,3,4 Background Value 3.14 4.66 14,500 11.2 na 482 0.1 6.58 na 
Qbt 1v Background Value 1.78 3.26 9900 18.4 na 408 0.1 2 na 
Qbt 1g, Qct, Qbo Background Value 8.89 3.96 3700 13.5 na 189 0.1 2 na 

MD21-06-63980 21-25264 301.00–304.00 Qbt 1g — — — — — — — — 1.02 (J) 
MD21-06-63981 21-25264 325.80–327.00 Qct — — 3750 — — 239 — — — 
MD21-06-63982 21-25264 351.00–354.00 Qct — — 7670 — — 247 — 2.42 1.14 
MD21-06-65821 21-25361 11.50–13.00 Qbt 3 — — — — — — — — 1.07 (J) 
MD21-06-65822 21-25361 36.00–39.00 Qbt 3 — — — — — — — — — 
MD21-06-65843 21-25362 22.50–24.00 Qbt 3 — — — — — — — — 0.995 (J) 
MD21-06-65844 21-25362 37.00–39.00 Qbt 3 — — — — — — — — 0.992 (J) 
MD21-06-65851 21-25363 18.00–20.00 Qbt 3 — — — — — — — — 1.12 
MD21-06-65852 21-25363 37.00–40.00 Qbt 3 — — — — — — — — 1.26 
MD21-06-65883 21-25365 27.00–30.00 Qbt 3 — — — — — — — — 0.519 (J) 
MD21-06-65890 21-25366 25.00–27.90 Qbt 3 — — — — — — — — 0.628 (J) 
MD21-06-65942 21-25372 50.00–52.00 Qbt 3 — — — — — — — — 3.06 
MD21-06-65943 21-25372 75.00–77.00 Qbt 3 — 5.09 (U) — — — — — — 10.1 
MD21-06-65944 21-25372 101.50–103.50 Qbt 2 — — — — — — — — 5.46 
MD21-06-65945 21-25372 181.00–183.00 Qbt 1v — 10.5 (U) — — — — — — 5.79 
MD21-06-65946 21-25372 229.00–231.00 Qbt 1g — — 4420 — — 234 — — 68.5 (J-) 
MD21-06-65947 21-25372 276.00–279.00 Qbt 1g — — — — — — — — 17.7 (J-) 
MD21-06-65956 21-25373 32.00–34.00 Qbt 3 — — — 33 — — — — 0.637 (J) 
MD21-06-65957 21-25373 36.00–38.00 Qbt 3 — — — 42.9 — — — — 0.623 (J) 
MD21-06-65958 21-25373 52.50–54.00 Qbt 3 — — — 20.6 — — — — 0.586 (J) 
MD21-06-65959 21-25373 66.00–69.00 Qbt 3 — — — 13.1 — — — — 0.759 (J) 
MD21-06-65960 21-25373 99.00–101.00 Qbt 2 — — — — — — — — 0.668 (J) 
MD21-06-65961 21-25373 139.00–141.00 Qbt 2 — — — 13.4 — — — — 1.01 
MD21-06-65962 21-25373 211.00–213.00 Qbt 1v — — — 21.6 — 547 — — 12.4 
MD21-06-65963 21-25373 276.00–279.00 Qbt 1g — — — — — — — — 0.427 (J) 
MD21-06-65972 21-25374 20.00–22.00 Fill — — — — — — — — — 
MD21-06-65973 21-25374 27.00–29.00 Qbt 3 — — — — — — — — 9.62 
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Table I-4.1-1 (continued) 

Sample ID Location ID Depth (ft) Media Co
ba

lt 

Co
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er
 

Iro
n 

Le
ad
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th
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Ma
ng
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e 

Me
rc
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y 

Ni
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el 

Ni
tra
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Soil Background Value 8.64 14.7 21,500 22.3 na 671 0.1 15.4 na 
Sediment Background Value 4.73 11.2 13,800 19.7 na 543 0.1 9.38 na 
Qbt 2,3,4 Background Value 3.14 4.66 14,500 11.2 na 482 0.1 6.58 na 
Qbt 1v Background Value 1.78 3.26 9900 18.4 na 408 0.1 2 na 
Qbt 1g, Qct, Qbo Background Value 8.89 3.96 3700 13.5 na 189 0.1 2 na 

MD21-06-65974 21-25374 109.00–111.00 Qbt 2 — — — — — — — — 3.42 
MD21-06-65975 21-25374 174.00–176.00 Qbt 1v — — — — — — — — 22.9 
MD21-06-65976 21-25374 234.00–236.00 Qbt 1g — — 7180 — — 277 — — 2.02 
MD21-06-65977 21-25374 276.00–279.00 Qbt 1g — — — — — — — — 2.01 
MD21-06-65985 21-25375 29.00–30.00 Qbt 3 — — — — — — — — — 
MD21-06-65986 21-25375 32.00–33.00 Qbt 3 — — — — — — — — 1.05 (J) 
MD21-06-65987 21-25375 57.00–58.00 Qbt 3 — — — 11.3 — — — — — 
MD21-06-65988 21-25375 80.00–83.00 Qbt 3 — — — 15.8 — — — — — 
MD21-06-65989 21-25375 190.00–192.00 Qbt 1v — — — — — — — — — 
MD21-06-65990 21-25375 253.00–255.00 Qbt 1g — — 6050 (J+) — — 249 — — — 
MD21-06-65991 21-25375 277.00–280.00 Qbt 1g — — — — — — — — 3.21 (J-) 
MD21-06-66000 21-25376 28.00–29.50 Qbt 3 — — — — — — — — 7.29 
MD21-06-66001 21-25376 31.50–33.00 Qbt 3 — — — — — — — — 6.18 
MD21-06-66002 21-25376 70.00–72.00 Qbt 3 — — — — — — — — 1.32 
MD21-06-66003 21-25376 108.50–110.90 Qbt 2 — — — — — — — — — 
MD21-06-66004 21-25376 148.00–151.00 Qbt 2 — — — — — — — — 0.723 (J) 
MD21-06-66005 21-25376 198.00–200.00 Qbt 1v — — — — — — — — 0.816 (J) 
MD21-06-66006 21-25376 238.00–240.00 Qbt 1g — — 4780 — — 265 (J+) — — 5.45 (J-) 
MD21-06-66007 21-25376 280.00–283.00 Qbt 1g — — — — — — — — 0.834 (J-) 
MD21-06-66243 21-25405 0.00–0.50 Soil — — — — — — — — — 
MD21-06-66244 21-25405 1.50–2.00 Soil — — — — — — — — — 
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Table I-4.1-1 (continued) 

Sample ID Location ID Depth (ft) Media Pe
rc

hl
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di
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Soil Background Value na 1.52 1 0.73 39.6 48.8 
Sediment Background Value na 0.3 1 0.73 19.7 60.2 
Qbt 2,3,4 Background Value na 0.3 1 1.1 17 63.5 
Qbt 1v Background Value na 0.3 1 1.22 4.48 40 
Qbt 1g, Qct, Qbo Background Value na 0.3 1 1.24 4.59 84.6 

0121-96-0481 21-05057 4.30–5.00 Fill — — 2.2 (U) — — — 
0121-96-0482 21-05057 9.50–10.00 Fill — — 2.3 (U) — — — 
0121-96-0483 21-05057 19.50–20.00 Fill — — 2.2 (U) — — — 
0121-96-0484 21-05057 22.50–23.90 Qal  0.37 (U) — 0.76(U) — 699 
0121-96-0485 21-05057 29.50–30.00 Qbt 3 — — 2.2 (U) — — — 
0121-96-0486 21-05057 39.50–40.00 Qbt 3 — — 2.2 (U) — — — 
0121-96-0487 21-05057 49.50–50.00 Qbt 3 — — 2.2 (U) — — — 
0121-96-0492 21-05058 7.70–8.20 Fill — — — — — — 
0121-96-0495 21-05058 29.50–30.00 Qbt 3 — 0.66 (U) — — — — 
0121-96-0496 21-05058 39.50–40.00 Qbt 3 — 0.64 (U) — — — — 
0121-96-0497 21-05058 49.50–50.00 Qbt 3 — 0.65 (U) — — — — 
0121-96-0621 21-05065 4.50–5.00 Qbt 3 — 0.61 (U) — — — — 
0121-96-0622 21-05065 10.00–10.50 Qbt 3 — 0.62 (U) — — — — 
0121-96-0623 21-05065 19.50–20.00 Qbt 3 — 0.64 (U) — — — — 
0121-96-0624 21-05065 29.50–30.00 Qbt 3 — 0.65 (U) — — — — 
0121-96-0625 21-05065 39.50–40.00 Qbt 3 — 0.65 (U) — — — — 
0121-96-0626 21-05065 48.20–48.70 Qbt 3 — 0.56 (U) — — — — 
0121-97-0001 21-05051 3.50–4.00 Fill — 3.4 (U) 1.9 (U) — — — 
0121-97-0002 21-05051 6.00–6.50 Fill — 3.6 (U) 2 (U) — — — 
0121-97-0003 21-05051 8.50–9.00 Fill — 3.5 (U) 3.1 — — — 
0121-97-0004 21-05051 11.50–12.00 Fill — — 3.6 — — — 
0121-97-0005 21-05051 13.80–14.50 Qbt 3 — 0.42 (U) 11 (U) — 26.7 (J) — 
0121-97-0006 21-05051 20.00–21.00 Qbt 3 — 4.5 (U) 4.1 — 34.3 75.5 
0121-97-0007 21-05051 27.50–28.00 Qbt 3 — 0.37 (U) 2 (U) — — — 
0121-97-0008 21-05051 40.00–40.50 Qbt 3 — 0.35 (U) 1.9 (U) — — — 
0121-97-0009 21-05051 50.00–50.50 Qbt 3 — 0.35 (U) 1.9 (U) — — — 
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Table I-4.1-1 (continued) 

Sample ID Location ID Depth (ft) Media Pe
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Soil Background Value na 1.52 1 0.73 39.6 48.8 
Sediment Background Value na 0.3 1 0.73 19.7 60.2 
Qbt 2,3,4 Background Value na 0.3 1 1.1 17 63.5 
Qbt 1v Background Value na 0.3 1 1.22 4.48 40 
Qbt 1g, Qct, Qbo Background Value na 0.3 1 1.24 4.59 84.6 

0121-97-0010 21-05051 61.00–61.50 Qbt 3 — 0.35 (U) 1.9 (U) — — — 
0121-97-0011 21-05051 71.00–71.50 Qbt 3 — 0.35 (U) 1.9 (U) — — — 
0121-97-0012 21-05051 80.00–80.50 Qbt 3 — 0.35 1.9 (U) — — — 
0121-97-0013 21-05051 89.50–90.00 Qbt 3 — 0.34 (U) 1.9 (U) — — — 
0121-97-0014 21-05051 99.50–100.00 Qbt 3 — 0.34 (U) 1.9 (U) — — — 
0121-97-0015 21-05051 109.00–109.50 Qbt 2 — 0.34 (U) 1.9 (U) — — — 
0121-97-0016 21-05051 119.50–120.00 Qbt 2 — 0.34 (U) 1.9 (U) — — — 
0121-97-0017 21-05051 129.50–130.00 Qbt 2 — 0.34 (U) 1.9 (U) — — — 
0121-97-0018 21-05051 137.50–138.00 Qbt 2 — 0.34 (U) 1.9 (U) — — — 
0121-97-0019 21-05051 149.50–150.00 Qbt 2 — 0.35 (U) 1.9 (U) — — — 
0121-97-0026 21-05052 2.50–3.00 Fill — — — — — — 
0121-97-0027 21-05052 9.00–9.50 Qal — 0.36 (U) — — — — 
0121-97-0028 21-05052 20.00–20.50 Qal — 0.42 (U) — — — — 
0121-97-0029 21-05052 26.00–27.00 Qal — 0.37 (U) — — — — 
0121-97-0030 21-05052 39.50–40.00 Qbt 3 — 0.39 (UJ) — — — — 
0121-97-0031 21-05052 49.50–50.00 Qbt 3 — 0.38 (UJ) — — — — 
0121-97-0032 21-05052 59.50–60.00 Qbt 3 — 0.32 (U) 1.5 (U) — — — 
0121-97-0033 21-05052 70.00–71.00 Qbt 3 — 0.32 (U) 1.5 (U) — — — 
0121-97-0034 21-05052 79.50–80.00 Qbt 3 — — 1.5 (U) — — — 
0121-97-0035 21-05052 87.00–88.00 Qbt 3 — 0.37 (J) 1.6 (U) — — — 
0121-97-0036 21-05052 96.00–96.50 Qbt 3 — — 1.5 (U) — — — 
0121-97-0037 21-05052 109.00–110.00 Qbt 2 — — 1.4 (U) — — — 
0121-97-0038 21-05052 119.00–120.00 Qbt 2 — — 1.5 (U) — — — 
0121-97-0039 21-05052 130.00–131.00 Qbt 2 — — 1.5 (U) — — — 
0121-97-0040 21-05052 139.00–140.00 Qbt 2 — — 1.5 (U) — — — 
0121-97-0041 21-05052 149.00–150.00 Qbt 2 — 0.31 (U) 1.4 (U) — — — 
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Table I-4.1-1 (continued) 

Sample ID Location ID Depth (ft) Media Pe
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Soil Background Value na 1.52 1 0.73 39.6 48.8 
Sediment Background Value na 0.3 1 0.73 19.7 60.2 
Qbt 2,3,4 Background Value na 0.3 1 1.1 17 63.5 
Qbt 1v Background Value na 0.3 1 1.22 4.48 40 
Qbt 1g, Qct, Qbo Background Value na 0.3 1 1.24 4.59 84.6 

0121-97-0051 21-05053 4.20–4.60 Fill — — — — — — 
0121-97-0052 21-05053 6.50–7.00 Fill — — — — — 53.5 
0121-97-0053 21-05053 9.50–10.00 Fill — — 1.3 (J) — — — 
0121-97-0054 21-05053 12.50–13.00 Qbt 3 — 0.64 (U) — 1.2 (J) — — 
0121-97-0055 21-05053 17.00–17.30 Qbt 3 — 1 (J) — 1.3 (J) 25.8 (J) 173 (J-) 
0121-97-0056 21-05053 20.50–21.50 Qbt 3 — 0.68 (U) — — — — 
0121-97-0057 21-05053 28.00–29.00 Qbt 3 — 0.75 (U) — — — — 
0121-97-0058 21-05053 39.50–40.00 Qbt 3 — 0.32 (U) 1.8 (U) — — — 
0121-97-0059 21-05053 48.00–48.50 Qbt 3 — — 19.8 (J-) — 27.2 226 
0121-97-0060 21-05053 59.50–60.00 Qbt 3 — 0.35 (U) 1.9 (U) — — — 
0121-97-0061 21-05053 60.00–60.70 Qbt 3 — 0.35 (U) 1.9 (U) — — — 
0121-97-0062 21-05053 74.50–75.00 Qbt 3 — 3.6 (U) 1.9 (U) — — — 
0121-97-0063 21-05053 80.00–80.50 Qbt 3 — 3.5 (U) 1.9 (U) — — — 
0121-97-0066 21-05054 3.00–3.50 Fill — — — — — 52.2 (J-) 
0121-97-0067 21-05054 6.00–6.50 Fill — — — — — 81 
0121-97-0068 21-05054 7.50–8.20 Fill — — 1.4 (J) — — 51.7 
0121-97-0069 21-05054 10.50–11.00 Fill — — 8.3 — — — 
0121-97-0070 21-05054 14.20–15.00 Qbt 3 — 0.86 (U) — 1.3 (J) 23.9 (J) 133 (J-) 
0121-97-0071 21-05054 21.80–22.10 Qbt 3 — 0.69 (U) 5 (U) — — 73.1 
0121-97-0072 21-05054 32.00–32.50 Qbt 3 — 0.69 (U) — — — — 
0121-97-0073 21-05054 35.50–36.00 Qbt 3 — 0.63 (U) — — — — 
0121-97-0074 21-05054 50.00–50.50 Qbt 3 — 0.57 (U) — — — — 
0121-97-0075 21-05054 59.50–60.00 Qbt 3 — 0.64 (U) — — — — 
0121-97-0081 21-05055 3.50–4.00 Fill — 3.5 (UJ) 2 (U) — — — 
0121-97-0082 21-05055 8.50–9.00 Fill — 3.4 (UJ) 3.9 — — — 
0121-97-0083 21-05055 14.50–15.00 Fill — — 10.7 — — 61.6 (J) 
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Table I-4.1-1 (continued) 

Sample ID Location ID Depth (ft) Media Pe
rc

hl
or

at
e 

Se
len

iu
m

 

Si
lve

r 

Th
all

iu
m

 

Va
na

di
um

 

Zi
nc

 

Soil Background Value na 1.52 1 0.73 39.6 48.8 
Sediment Background Value na 0.3 1 0.73 19.7 60.2 
Qbt 2,3,4 Background Value na 0.3 1 1.1 17 63.5 
Qbt 1v Background Value na 0.3 1 1.22 4.48 40 
Qbt 1g, Qct, Qbo Background Value na 0.3 1 1.24 4.59 84.6 

0121-97-0096 21-05056 4.50–5.00 Fill — — — — — — 
0121-97-0097 21-05056 11.80–12.20 Qbt 3 — 0.8 (J-) — — — — 
0121-97-0098 21-05056 20.00–20.50 Qbt 3 — 0.36 (UJ) — — — — 
0121-97-0099 21-05056 29.00–29.50 Qbt 3 — 0.38 (UJ) — — — — 
0121-97-0100 21-05056 39.00–39.50 Qbt 3 — 4.2 (UJ) — — — — 
0121-97-0101 21-05056 49.50–50.00 Qbt 3 — 0.39 (UJ) 1.9 (U) — — — 
0121-97-0111 21-05059 4.00–4.50 Soil — 1.7 (J) 2.1 (U) — — — 
0121-97-0112 21-05059 10.20–10.70 Qal — 0.38 (U) 2 (U) — — — 
0121-97-0113 21-05059 20.00–20.50 Qal — 0.39 (U) 2.1 (U) — — — 
0121-97-0114 21-05059 31.50–32.00 Qal — 0.79 (U) 2.1 (U) — — — 
0121-97-0115 21-05059 36.40–36.80 Qbt 3 — 0.35 (U) 2.4 — — — 
0121-97-0116 21-05059 40.00–40.50 Qbt 3 — 0.34 (U) 1.9 (U) — — — 
0121-97-0117 21-05059 49.50–50.00 Qbt 3 — 0.35 (U) 2 (U) — — — 
0121-97-0166 21-05061 5.50–6.00 Soil — — — — — — 
0121-97-0167 21-05061 10.00–10.50 Qbt 3 — 3.6 (UJ) 1.8 (J) — 33.7 — 
0121-97-0168 21-05061 22.00–22.50 Qbt 3 — 0.37 (UJ) — — — — 
0121-97-0169 21-05061 30.00–30.50 Qbt 3 — 0.91 1.2 — — — 
0121-97-0170 21-05061 40.00–40.50 Qbt 3 — 0.34 (U) — — — — 
0121-97-0171 21-05061 49.00–49.50 Qbt 3 — 0.89 (U) — — — — 
0121-97-0172 21-05061 59.50–60.00 Qbt 3 — 0.39 (U) 1.9 (U) — — — 
0121-97-0173 21-05061 69.50–70.00 Qbt 3 — 0.37 (U) 1.9 (U) — — — 
0121-97-0174 21-05061 78.50–78.80 Qbt 3 — 0.38 (U) 1.9 (U) — — — 
0121-97-0175 21-05061 89.50–90.00 Qbt 3 — 0.38 (U) 1.9 (U) — — — 
0121-97-0176 21-05061 98.70–99.20 Qbt 2 — 0.38 (U) 1.9 (U) — — — 
0121-97-0177 21-05061 108.50–109.00 Qbt 2 — 0.38 (U) 1.9 (U) — — — 
0121-97-0178 21-05061 118.00–118.50 Qbt 2 — 0.38 (U) 1.9 (U) — — — 
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Table I-4.1-1 (continued) 

Sample ID Location ID Depth (ft) Media Pe
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Soil Background Value na 1.52 1 0.73 39.6 48.8 
Sediment Background Value na 0.3 1 0.73 19.7 60.2 
Qbt 2,3,4 Background Value na 0.3 1 1.1 17 63.5 
Qbt 1v Background Value na 0.3 1 1.22 4.48 40 
Qbt 1g, Qct, Qbo Background Value na 0.3 1 1.24 4.59 84.6 

0121-97-0179 21-05061 128.50–129.00 Qbt 2 — 0.37 (U) 1.9 (U) — — — 
0121-97-0180 21-05061 140.00–140.50 Qbt 2 — 0.38 (U) 1.9 (U) — — — 
0121-97-0181 21-05061 152.50–153.00 Qbt 2 — 0.37 (U) 1.8 (U) — — — 
0121-97-0182 21-05061 160.00–160.50 Qbt 2 — 0.38 (U) 1.9 (U) — — — 
0121-97-0183 21-05061 170.00–170.50 Qbt 1v — 0.38 (U) 1.8 (U) — — — 
0121-97-0184 21-05061 180.00–180.50 Qbt 1v — 0.38 (U) 1.9 (U) — — — 
0121-97-0185 21-05061 189.50–190.00 Qbt 1v — 0.38 (U) 1.9 (U) — — — 
0121-97-0191 21-05062 5.00–5.50 Qbt 3 — 0.8 (J) — — — — 
0121-97-0192 21-05062 6.00–6.50 Qbt 3 — 0.84 (J) — — — — 
0121-97-0193 21-05062 10.00–10.50 Qbt 3 — 0.75 (J) — — — — 
0121-97-0194 21-05062 20.00–20.50 Qbt 3 — 0.71 (U) — — — — 
0121-97-0195 21-05062 30.00–30.50 Qbt 3 — 0.68 (U) — — — — 
0121-97-0196 21-05062 40.00–40.50 Qbt 3 — 0.75 (U) — — — — 
0121-97-0197 21-05062 49.50–50.00 Qbt 3 — 1.5 (U) — 1.7 (U) — — 
0121-97-0198 21-05062 58.80–59.50 Qbt 3 — 4.5 (U) 1.3 (U) 5 (U) — — 
0121-97-0199 21-05062 70.00–70.50 Qbt 3 — 0.34 (U) 1.9 (U) — — — 
0121-97-0200 21-05062 78.40–79.50 Qbt 3 — 14.2 (U) 1.1 (U) — 29.6 (J-) — 
0121-97-0221 21-05063 4.50–5.00 Qbt 3 — 0.33 (UJ) 1.5 (U) — 22.3 — 
0121-97-0222 21-05063 7.50–8.30 Qbt 3 — 0.31 (UJ) 1.4 (U) — — — 
0121-97-0223 21-05063 10.00–11.60 Qbt 3 — 0.37 (UJ) 1.8 (U) — 18 — 
0121-97-0224 21-05063 20.00–20.50 Qbt 3 — 0.31 (UJ) 1.5 (U) — — — 
0121-97-0225 21-05063 30.50–31.30 Qbt 3 — — 1.5 (U) — — — 
0121-97-0226 21-05063 41.00–42.00 Qbt 3 — — 1.4 (U) — — — 
0121-97-0227 21-05063 49.00–50.00 Qbt 3 — 0.31 (UJ) 1.5 (U) — — — 
0121-97-0326 21-05073 2.50–3.00 Soil — 3.6 (UJ) 1.9 (U) — — — 
0121-97-0327 21-05073 8.50–9.00 Qbt 3 — 0.36 (U) 5 — — — 
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Table I-4.1-1 (continued) 
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Soil Background Value na 1.52 1 0.73 39.6 48.8 
Sediment Background Value na 0.3 1 0.73 19.7 60.2 
Qbt 2,3,4 Background Value na 0.3 1 1.1 17 63.5 
Qbt 1v Background Value na 0.3 1 1.22 4.48 40 
Qbt 1g, Qct, Qbo Background Value na 0.3 1 1.24 4.59 84.6 

0121-97-0328 21-05073 11.70–12.20 Qbt 3 — 0.33 (UJ) 1.9 (U) — — — 
0121-97-0329 21-05073 22.00–23.00 Qbt 3 — 3.4 (UJ) 1.9 (U) — — — 
0121-97-0330 21-05073 32.00–32.50 Qbt 3 — 3.4 (UJ) 1.9 (U) — — — 
0121-97-0331 21-05073 42.00–42.50 Qbt 3 — 3.4 (UJ) 1.9 (U) — — — 
0121-97-0332 21-05073 46.50–47.00 Qbt 3 — 0.33 (UJ) 1.9 (U) — — — 
0121-97-0333 21-05073 62.00–62.50 Qbt 3 — 3.4 (UJ) 1.9 (U) — — — 
0121-97-0334 21-05073 69.50–70.00 Qbt 3 — 0.34 (UJ) 1.9 (U) — — — 
0121-97-0445 21-05053 89.50–90.00 Qbt 3 — 0.34 (U) 1.9 (U) — — — 
0121-97-1131 21-05075 6.70–7.20 Qbt 3 — 0.42 (UJ) 2.1 (U) — — — 
0121-97-1132 21-05075 8.80–9.30 Qbt 3 — 0.39 (UJ) 1.9 (U) — — — 
0121-97-1133 21-05075 15.50–16.00 Qbt 3 — 0.38 (UJ) 1.9 (U) — — — 
0121-97-1134 21-05075 20.00–21.00 Qbt 3 — 0.38 (UJ) 1.9 (U) — — — 
0121-97-1135 21-05075 29.50–30.00 Qbt 3 — 0.38 (UJ) 1.9 (U) — — — 
0121-97-1136 21-05075 38.80–39.30 Qbt 3 — 0.39 (U) — — — — 
0121-97-1137 21-05075 45.00–46.00 Qbt 3 — 0.4 (U) — — — — 
0121-97-1138 21-05075 58.00–58.50 Qbt 3 — 0.39 (U) — — — — 
0121-97-1139 21-05075 69.50–70.00 Qbt 3 — 0.39 (U) — — — — 

AAA3950 21-01615 0.00–0.50 Soil — — 1.1 (U) 23.7 — — 
AAA3951 21-01616 0.00–0.50 Soil — — 1.1 (U) 19.4 (J) — — 
AAA3952 21-01617 0.00–0.50 Soil — — 1.1 (U) 30.8 — — 
AAA3953 21-01618 0.00–0.50 Soil — — 1.1 (U) 30.7 — — 
AAA3954 21-01619 0.00–0.50 Soil — — 1.2 (U) 10.7 (J) — — 
AAA3957 21-01620 0.00–0.50 Soil — — 1.1 (U) 23.6 — — 
AAA3958 21-01621 0.00–0.50 Soil — — 1.1 (U) 19.1 (J) — — 
AAA3959 21-01622 0.00–0.50 Soil — — 1.1 (U) 32.6 — — 
AAA3961 21-01623 0.00–0.50 Soil — — 1.2 (U) 13.2 (J) — — 
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Table I-4.1-1 (continued) 

Sample ID Location ID Depth (ft) Media Pe
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Soil Background Value na 1.52 1 0.73 39.6 48.8 
Sediment Background Value na 0.3 1 0.73 19.7 60.2 
Qbt 2,3,4 Background Value na 0.3 1 1.1 17 63.5 
Qbt 1v Background Value na 0.3 1 1.22 4.48 40 
Qbt 1g, Qct, Qbo Background Value na 0.3 1 1.24 4.59 84.6 

AAA3962 21-01624 0.00–0.50 Soil — — 1.1 (U) 22.8 (J) — — 
AAA3963 21-01625 0.00–0.50 Soil — — 1.1 (U) 23.4 — — 
AAA3964 21-01626 0.00–0.50 Soil — — 1.1 (U) 26.5 — — 
AAA3965 21-01627 0.00–0.50 Soil — — 1.1 (U) 12.9 — — 
AAA3985 21-01644 0.00–0.50 Soil — — 1.1 (U) 12.2 (J) — 65.2 
AAA3986 21-01645 0.00–0.50 Soil — — 1.1 (U) 11.5 (J) — 132 
AAA3987 21-01646 0.00–0.50 Soil — — 1.1 (U) 14.4 (J) — — 
AAA3988 21-01647 0.00–0.50 Soil — — 1.1 (U) 22.3 (J) — — 
AAA3989 21-01648 0.00–0.50 Soil — — 1.3 (J) 24.6 — — 
AAA3990 21-01649 0.00–0.50 Soil — — 1.1 (U) 23.7 — — 
AAA3993 21-01652 0.00–0.50 Soil — — 1.1 (U) 18.1 (J) — — 
AAA3996 21-01655 0.00–0.50 Soil — — 1.1 (U) 21.6 (J) — — 
AAA3997 21-01656 0.00–0.50 Soil — — 1.1 (U) 21.6 (J) — — 
AAA3998 21-01657 0.00–0.50 Soil — — 1.2 (U) 22.1 (J) — — 
AAA4001 21-01658 0.00–0.50 Soil — — 1.1 (U) 14.3 (J) — 75.8 
AAA4006 21-01662 0.00–0.50 Soil — — 1.2 (U) 15.9 (J) — — 

MD21-06-63935 21-25263 40.00–42.00 Qbt 3 0.00266 1.48 (U) — — — — 
MD21-06-63936 21-25263 70.00–73.00 Qbt 3 0.00126 (J) 1.54 (U) — — — — 
MD21-06-63937 21-25263 80.00–82.00 Qbt 3 0.00112 (J) 1.53 (U) — — — — 
MD21-06-63938 21-25263 125.00–127.00 Qbt 2 0.0015 (J) 1.55 (U) — — — — 
MD21-06-63939 21-25263 165.00–167.00 Qbt 2 0.00121 (J) 1.52 (U) — — — — 
MD21-06-63940 21-25263 215.00–217.00 Qbt 1v 0.003 1.74 (U) — — — — 
MD21-06-63941 21-25263 269.00–271.00 Qbt 1g 0.007 1.65 (U) — — — — 
MD21-06-63942 21-25263 330.00–332.00 Qbt t — — — — — — 
MD21-06-63943 21-25263 340.00–342.00 Qct 0.000755 (J) 1.74 (U) — — — — 
MD21-06-63944 21-25263 351.00–354.00 Qbo — 1.69 (U) — — — — 
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Table I-4.1-1 (continued) 

Sample ID Location ID Depth (ft) Media Pe
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Soil Background Value na 1.52 1 0.73 39.6 48.8 
Sediment Background Value na 0.3 1 0.73 19.7 60.2 
Qbt 2,3,4 Background Value na 0.3 1 1.1 17 63.5 
Qbt 1v Background Value na 0.3 1 1.22 4.48 40 
Qbt 1g, Qct, Qbo Background Value na 0.3 1 1.24 4.59 84.6 

MD21-06-63973 21-25264 30.00–31.50 Qbt 3 0.00203 (J) 1.63 (U) — — — — 
MD21-06-63974 21-25264 60.00–63.00 Qbt 3 0.00104 (J) 1.56 (U) — — — — 
MD21-06-63975 21-25264 114.00–117.00 Qbt 2 0.00236 1.54 (U) — — — — 
MD21-06-63976 21-25264 149.00–150.50 Qbt 2 0.00634 1.53 (U) — — — — 
MD21-06-63977 21-25264 152.50–154.00 Qbt 2 0.00672 1.58 (U) — — — — 
MD21-06-63978 21-25264 196.00–199.00 Qbt 1v 0.006 1.62 (U) — — — — 
MD21-06-63979 21-25264 257.00–259.00 Qbt 1g 0.004 1.63 (U) — — — — 
MD21-06-63980 21-25264 301.00–304.00 Qbt 1g — 1.66 (U) — — — — 
MD21-06-63981 21-25264 325.80–327.00 Qct — 1.73 (U) — — — — 
MD21-06-63982 21-25264 351.00–354.00 Qct 0.000656 (J) 2.16 — — 5.99 — 
MD21-06-65821 21-25361 11.50–13.00 Qbt 3 — 1.62 (U) — — — — 
MD21-06-65822 21-25361 36.00–39.00 Qbt 3 — 1.54 (U) — — — — 
MD21-06-65843 21-25362 22.50–24.00 Qbt 3 — 1.55 (U) — — — — 
MD21-06-65844 21-25362 37.00–39.00 Qbt 3 — 1.55 (U) — — — — 
MD21-06-65851 21-25363 18.00–20.00 Qbt 3 — 1.57 (U) — — — — 
MD21-06-65852 21-25363 37.00–40.00 Qbt 3 — 1.62 (U) — — — — 
MD21-06-65883 21-25365 27.00–30.00 Qbt 3 — 1.62 (U) — — — — 
MD21-06-65890 21-25366 25.00–27.90 Qbt 3 — 1.59 (U) — — — — 
MD21-06-65942 21-25372 50.00–52.00 Qbt 3 0.00421 7.77 (U) — — — — 
MD21-06-65943 21-25372 75.00–77.00 Qbt 3 0.0149 7.63 (U) — — — — 
MD21-06-65944 21-25372 101.50–103.50 Qbt 2 0.0137 15 (U) — — — — 
MD21-06-65945 21-25372 181.00–183.00 Qbt 1v 0.01 15.7 (U) — — — — 
MD21-06-65946 21-25372 229.00–231.00 Qbt 1g 0.068 1.84 (U) — — — 52.5 
MD21-06-65947 21-25372 276.00–279.00 Qbt 1g 0.022 1.72 (U) — — — — 
MD21-06-65956 21-25373 32.00–34.00 Qbt 3 — 1.52 (U) — — — — 
MD21-06-65957 21-25373 36.00–38.00 Qbt 3 — 1.54 (U) — — — — 
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Table I-4.1-1 (continued) 

Sample ID Location ID Depth (ft) Media Pe
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Soil Background Value na 1.52 1 0.73 39.6 48.8 
Sediment Background Value na 0.3 1 0.73 19.7 60.2 
Qbt 2,3,4 Background Value na 0.3 1 1.1 17 63.5 
Qbt 1v Background Value na 0.3 1 1.22 4.48 40 
Qbt 1g, Qct, Qbo Background Value na 0.3 1 1.24 4.59 84.6 

MD21-06-65958 21-25373 52.50–54.00 Qbt 3 — 1.5 (U) — — — — 
MD21-06-65959 21-25373 66.00–69.00 Qbt 3 — 1.52 (U) — — — — 
MD21-06-65960 21-25373 99.00–101.00 Qbt 2 — 1.55 (U) — — — — 
MD21-06-65961 21-25373 139.00–141.00 Qbt 2 — 6.92 — — — — 
MD21-06-65962 21-25373 211.00–213.00 Qbt 1v 0.014 6.59 — — — — 
MD21-06-65963 21-25373 276.00–279.00 Qbt 1g — 2.58 — — — — 
MD21-06-65972 21-25374 20.00–22.00 Fill 0.00136 (J) — — — — — 
MD21-06-65973 21-25374 27.00–29.00 Qbt 3 0.00266 1.53 (U) — — — — 
MD21-06-65974 21-25374 109.00–111.00 Qbt 2 0.00277 1.56 (U) — — — — 
MD21-06-65975 21-25374 174.00–176.00 Qbt 1v 0.102 1.56 (U) — — — — 
MD21-06-65976 21-25374 234.00–236.00 Qbt 1g 0.003 1.87 (U) — — — 64.5 
MD21-06-65977 21-25374 276.00–279.00 Qbt 1g 0.003 1.72 (U) — — — — 
MD21-06-65985 21-25375 29.00–30.00 Qbt 3 — 1.62 (U) — — — — 
MD21-06-65986 21-25375 32.00–33.00 Qbt 3 — 1.66 (U) — — — — 
MD21-06-65987 21-25375 57.00–58.00 Qbt 3 — 1.61 (U) — — — — 
MD21-06-65988 21-25375 80.00–83.00 Qbt 3 — 1.55 (U) — — — — 
MD21-06-65989 21-25375 190.00–192.00 Qbt 1v — 1.62 (U) — — — — 
MD21-06-65990 21-25375 253.00–255.00 Qbt 1g — 1.71 (U) — — — — 
MD21-06-65991 21-25375 277.00–280.00 Qbt 1g — 1.78 (U) — — — — 
MD21-06-66000 21-25376 28.00–29.50 Qbt 3 0.000582 (J) 1.54 (U) — — — — 
MD21-06-66001 21-25376 31.50–33.00 Qbt 3 — 1.54 (U) — — — — 
MD21-06-66002 21-25376 70.00–72.00 Qbt 3 0.00211 (J) 1.59 (U) — — — — 
MD21-06-66003 21-25376 108.50–110.90 Qbt 2 — 1.52 (U) — — — — 
MD21-06-66004 21-25376 148.00–151.00 Qbt 2 — 1.54 (U) — — — — 
MD21-06-66005 21-25376 198.00–200.00 Qbt 1v 0.002 (J) 1.64 (U) — — — — 
MD21-06-66006 21-25376 238.00–240.00 Qbt 1g 0.004 1.68 (U) — — — — 
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Table I-4.1-1 (continued) 

Sample ID Location ID Depth (ft) Media Pe
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Soil Background Value na 1.52 1 0.73 39.6 48.8 
Sediment Background Value na 0.3 1 0.73 19.7 60.2 
Qbt 2,3,4 Background Value na 0.3 1 1.1 17 63.5 
Qbt 1v Background Value na 0.3 1 1.22 4.48 40 
Qbt 1g, Qct, Qbo Background Value na 0.3 1 1.24 4.59 84.6 

MD21-06-66007 21-25376 280.00–283.00 Qbt 1g 0.002 (J) 1.68 (U) — — — — 
MD21-06-66243 21-25405 0.00–0.50 Soil — 1.58 (U) — — — — 
MD21-06-66244 21-25405 1.50–2.00 Soil 0.000662 (J) 1.71 (U) — — — — 

See Appendix A for qualifier definitions. 
Units are mg/kg. 
Background values are from LANL 1998, 59730. 
a — = Not above background value. 
b na = Not available. 
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Table I-4.1-2 
Organic COPCs for the Shafts, Beds, and RWSA 

Sample ID 
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AAA3950 21-01615 0.00–0.50 Soil —* — — — — — — — — 
AAA3951 21-01616 0.00–0.50 Soil — — — — — — — — — 
AAA3952 21-01617 0.00–0.50 Soil — — — — — — — — — 
AAA3953 21-01618 0.00–0.50 Soil — — — — — — — — — 
AAA3954 21-01619 0.00–0.50 Soil — — — — — — — — — 
AAA3957 21-01620 0.00–0.50 Soil — — — — — — — — — 
AAA3958 21-01621 0.00–0.50 Soil — — — — — — — — — 
AAA3959 21-01622 0.00–0.50 Soil — — — — — — — — — 
AAA3961 21-01623 0.00–0.50 Soil — — — — — — — — — 
AAA3962 21-01624 0.00–0.50 Soil — — — — — — — — — 
AAA3963 21-01625 0.00–0.50 Soil — — — — — — — — — 
AAA3964 21-01626 0.00–0.50 Soil — — — — — — — — — 
AAA3965 21-01627 0.00–0.50 Soil — — — — — — — — — 
AAA3985 21-01644 0.00–0.50 Soil — — — — — 0.11 (J-) — — — 
AAA3987 21-01646 0.00–0.50 Soil — — — — — — — — — 
AAA3993 21-01652 0.00–0.50 Soil — — — — — — — — — 
AAA3996 21-01655 0.00–0.50 Soil — — — — — — — — — 
AAA3997 21-01656 0.00–0.50 Soil — — — — — — — — — 
AAA3998 21-01657 0.00–0.50 Soil — — — — — — — — — 
AAA4001 21-01658 0.00–0.50 Soil — — — — — 0.091 (J) 0.12 (J) 0.1 (J) — 
AAA4006 21-01662 0.00–0.50 Soil — — — — — — — — — 

0121-97-0001 21-05051 3.50–4.00 Fill — — — — — — — — — 
0121-97-0002 21-05051 6.00–6.50 Fill — — — — — — — — — 
0121-97-0003 21-05051 8.50–9.00 Fill — — — — — — — — — 
0121-97-0004 21-05051 11.50–12.00 Fill — — — — — — — — — 
0121-97-0005 21-05051 13.80–14.50 Qbt 3 — — — — — — — — — 
0121-97-0006 21-05051 20.00–21.00 Qbt 3 — — — — — — — — — 
0121-97-0007 21-05051 27.50–28.00 Qbt 3 — — — — — — — — — 
0121-97-0008 21-05051 40.00–40.50 Qbt 3 — — — — — — — — — 

 



 

 

S
eptem

ber 2006 
I-234 

E
P

2006-0779 

Investigation R
eport for M

D
A

 T 

Table I-4.1-2 (continued) 
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Location 
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0121-97-0009 21-05051 50.00–50.50 Qbt 3 — — — — — — — — — 
0121-97-0010 21-05051 61.00–61.50 Qbt 3 — — — — — — — — — 
0121-97-0026 21-05052 2.50–3.00 Fill — — — 0.048 (J) — 0.073 (J) 0.071 (J) 0.05 (J) 0.051 (J) 
0121-97-0031 21-05052 49.50–50.00 Qbt 3 — — — — — — — — — 
0121-97-0051 21-05053 4.20–4.60 Fill — — — — — 0.047 (J) 0.041 (J) 0.051 (J) — 
0121-97-0052 21-05053 6.50–7.00 Fill — — — — — 0.091 (J) 0.07 (J) 0.089 (J) — 
0121-97-0053 21-05053 9.50–10.00 Fill — — — — — 0.037 (J) — — 0.047 (J) 
0121-97-0059 21-05053 48.00–48.50 Qbt 3 — — — — — — — — — 
0121-97-0066 21-05054 3.00–3.50 Fill — — — — — 0.027 (J) — — — 
0121-97-0067 21-05054 6.00–6.50 Fill — — — — — — — — — 
0121-97-0068 21-05054 7.50–8.20 Fill — — — — — — — — — 
0121-97-0069 21-05054 10.50–11.00 Fill — — — — — — — — — 
0121-97-0071 21-05054 21.80–22.10 Qbt 3 — — — — — — — — — 
0121-97-0096 21-05056 4.50–5.00 Fill — — — — — — — — — 
0121-97-0098 21-05056 20.00–20.50 Qbt 3 — — — — — — — — — 
0121-96-0481 21-05057 4.30–5.00 Fill — — — — — 0.46 0.41 0.41 — 
0121-96-0482 21-05057 9.50–10.00 Fill — — — — — — — — — 
0121-96-0483 21-05057 19.50–20.00 Fill — — — — — — — — — 
0121-96-0497 21-05058 49.50–50.00 Qbt 3 — — — — — — — — — 
0121-97-0115 21-05059 36.40–36.80 Qbt 3 — — — — — — — — — 
0121-97-0166 21-05061 5.50–6.00 Soil — — — — — — — — — 
0121-97-0167 21-05061 10.00–10.50 Qbt 3 — — — — — — — — — 
0121-97-0173 21-05061 69.50–70.00 Qbt 3 — — — — — — — — — 
0121-97-0185 21-05061 189.50–190.00 Qbt 1v — — — — — — — — — 
0121-97-0191 21-05062 5.00–5.50 Qbt 3 — — — — — — — — — 
0121-97-0223 21-05063 10.00–11.60 Qbt 3 — — — — — — — — — 
0121-96-0621 21-05065 4.50–5.00 Qbt 3 — — — — — — — — — 
0121-97-0326 21-05073 2.50–3.00 Soil — — — — — — — — — 
0121-97-0327 21-05073 8.50–9.00 Qbt 3 — — — — — — — — — 
0121-97-0331 21-05073 42.00–42.50 Qbt 3 — — — — — — — — — 
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Table I-4.1-2 (continued) 

Sample ID 
Location 

ID Depth (ft) Media Ac
en

ap
ht

he
ne

 

Ac
en

ap
ht

hy
len

e 

Ac
et

on
e 

An
th

ra
ce

ne
 

Be
nz

en
e 

Be
nz

o(
a)

an
th

ra
ce

ne
 

Be
nz

o(
a)

py
re

ne
 

Be
nz

o(
b)

flu
or

an
th

en
e 

Be
nz

o(
g,

h,
i)p

er
yle

ne
 

0121-97-1133 21-05075 15.50–16.00 Qbt 3 — — — — — — — — — 
0121-97-1137 21-05075 45.00–46.00 Qbt 3 — — — — — — — — — 
0121-97-1138 21-05075 58.00–58.50 Qbt 3 — — — — — — — — — 
0121-97-1139 21-05075 69.50–70.00 Qbt 3 — — — — — — — — — 

MD21-06-63935 21-25263 40.00–42.00 Qbt 3 — — — — — — — — — 
MD21-06-63938 21-25263 125.00–127.00 Qbt 2 — — 0.00609 — — — — — — 
MD21-06-63939 21-25263 165.00–167.00 Qbt 2 — — 0.00546 — — — — — — 
MD21-06-63940 21-25263 215.00–217.00 Qbt 1v — — 0.00536 (J) — — — — — — 
MD21-06-63941 21-25263 269.00–271.00 Qbt 1g — — 0.0137 (J-) — — — — — — 
MD21-06-63942 21-25263 330.00–332.00 Qbt t — — 0.0104 — — — — — — 
MD21-06-63943 21-25263 340.00–342.00 Qct — — 0.00785 — — — — — — 
MD21-06-63944 21-25263 351.00–354.00 Qbo — — 0.0112 — — — — — — 
MD21-06-63973 21-25264 30.00–31.50 Qbt 3 — — 0.0142 — — — — — — 
MD21-06-63974 21-25264 60.00–63.00 Qbt 3 — — 0.0121 — — — — — — 
MD21-06-63981 21-25264 325.80–327.00 Qct — — 0.0261 (J) — — — — — — 
MD21-06-63982 21-25264 351.00–354.00 Qct — — — — — — — — — 
MD21-06-65821 21-25361 11.50–13.00 Qbt 3 — — 0.159 — — — — — — 
MD21-06-65823 21-25361 5.00–6.00 Qbt 3 — — — — — — — — — 
MD21-06-65843 21-25362 22.50–24.00 Qbt 3 — — 0.129 — — — — — — 
MD21-06-65844 21-25362 37.00–39.00 Qbt 3 — — 0.00352 (J) — — — — — — 
MD21-06-65847 21-25362 8.00–9.00 Qbt 3 — — — — — — — — — 
MD21-06-65851 21-25363 18.00–20.00 Qbt 3 — — 0.11 — — — — — — 
MD21-06-65852 21-25363 37.00–40.00 Qbt 3 — — 0.091 — — — — — — 
MD21-06-65855 21-25363 7.00–8.00 Fill — — — — — — — — — 
MD21-06-65883 21-25365 27.00–30.00 Qbt 3 — — — — — — — — — 
MD21-06-65890 21-25366 25.00–27.90 Qbt 3 0.0172 (J) 0.0162 (J) — 0.0149 (J) — — — — — 
MD21-06-65942 21-25372 50.00–52.00 Qbt 3 — — — — 0.00221 — — — — 
MD21-06-65943 21-25372 75.00–77.00 Qbt 3 — — — — 0.00176 — — — — 
MD21-06-65944 21-25372 101.50–103.50 Qbt 2 — — — — 0.00164 — — — — 
MD21-06-65945 21-25372 181.00–183.00 Qbt 1v — — — — 0.00153 — — — — 
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Table I-4.1-2 (continued) 
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MD21-06-65951 21-25372 6.00–7.00 Qbt 3 — — — — — — — — — 
MD21-06-65956 21-25373 32.00–34.00 Qbt 3 — — — 0.00929 (J) — — 0.0382 — 0.126 
MD21-06-65959 21-25373 66.00–69.00 Qbt 3 — — — — — — — — — 
MD21-06-65960 21-25373 99.00–101.00 Qbt 2 — — 0.00288 (J) — — — — — — 
MD21-06-65961 21-25373 139.00–141.00 Qbt 2 — — 0.0145 — — — — — — 
MD21-06-65962 21-25373 211.00–213.00 Qbt 1v — — 0.0104 — — — — — — 
MD21-06-65963 21-25373 276.00–279.00 Qbt 1g — — 0.00345 (J) — — — — — — 
MD21-06-65973 21-25374 27.00–29.00 Qbt 3 — — 0.0044 (J) — — — — — — 
MD21-06-65974 21-25374 109.00–111.00 Qbt 2 — — 0.0105 — — — — — — 
MD21-06-65975 21-25374 174.00–176.00 Qbt 1v — — 0.0028 (J) — — — — — — 
MD21-06-65985 21-25375 29.00–30.00 Qbt 3 — — — — — — — — — 
MD21-06-65986 21-25375 32.00–33.00 Qbt 3 — — — — — — — — — 
MD21-06-65988 21-25375 80.00–83.00 Qbt 3 — — 0.0124 — — — — — — 
MD21-06-65989 21-25375 190.00–192.00 Qbt 1v — — 0.008 (J-) — — — — — — 
MD21-06-65990 21-25375 253.00–255.00 Qbt 1g — — 0.0067 — — — — — — 
MD21-06-65991 21-25375 277.00–280.00 Qbt 1g — — 0.00644 — — — — — — 
MD21-06-65994 21-25375 6.00–7.00 Fill — — — — — — — — — 
MD21-06-66000 21-25376 28.00–29.50 Qbt 3 — — 0.00655 — — — — — — 
MD21-06-66001 21-25376 31.50–33.00 Qbt 3 — — 0.00426 (J) — — — — — — 
MD21-06-66002 21-25376 70.00–72.00 Qbt 3 — — 0.00523 (J) — — — — — — 
MD21-06-66003 21-25376 108.50–110.90 Qbt 2 — — 0.00428 (J) — — — — — — 
MD21-06-66004 21-25376 148.00–151.00 Qbt 2 — — 0.00521 (J) — — — — — — 
MD21-06-66005 21-25376 198.00–200.00 Qbt 1v — — 0.006 — — — — — — 
MD21-06-66006 21-25376 238.00–240.00 Qbt 1g — — 0.00615 — — — — — — 
MD21-06-66007 21-25376 280.00–283.00 Qbt 1g — — 0.0143 — 0.00753 — — — — 
MD21-06-66243 21-25405 0.00–0.50 Soil — — — — — — 0.0302 (J) 0.0154 (J) — 
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Table I-4.1-2 (continued) 
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AAA3950 21-01615 0.00–0.50 Soil — — 0.049 (J) — — — — — 
AAA3951 21-01616 0.00–0.50 Soil — — 0.044 (J) — — — — — 
AAA3952 21-01617 0.00–0.50 Soil — — 0.052 (J) — — — — — 
AAA3953 21-01618 0.00–0.50 Soil — — 0.072 (J) — — — — — 
AAA3954 21-01619 0.00–0.50 Soil — — 0.12 (J) — — — — — 
AAA3957 21-01620 0.00–0.50 Soil — — 0.12 (J) — — — — — 
AAA3958 21-01621 0.00–0.50 Soil — — 0.046 (J) — — — — — 
AAA3959 21-01622 0.00–0.50 Soil — — 0.045 (J) — — — — — 
AAA3961 21-01623 0.00–0.50 Soil — — 0.057 (J) — — — — — 
AAA3962 21-01624 0.00–0.50 Soil — — 0.087 (J) — — — — — 
AAA3963 21-01625 0.00–0.50 Soil — — 0.1 (J) — — — — — 
AAA3964 21-01626 0.00–0.50 Soil — — 0.067 (J) — — — — — 
AAA3965 21-01627 0.00–0.50 Soil — — 0.11 (J) — — — — 0.06 (J) 
AAA3985 21-01644 0.00–0.50 Soil — — 0.092 (J-) — — — — 0.15 (J-) 
AAA3987 21-01646 0.00–0.50 Soil — — 0.064 (J) — — — — — 
AAA3993 21-01652 0.00–0.50 Soil — — 0.05 (J) — — — — — 
AAA3996 21-01655 0.00–0.50 Soil — — 0.092 (J) — — — — — 
AAA3997 21-01656 0.00–0.50 Soil — — 0.058 (J) — — — — — 
AAA3998 21-01657 0.00–0.50 Soil — — 0.1 (J) — — — — — 
AAA4001 21-01658 0.00–0.50 Soil 0.087 (J) — 0.13 (J) — — — — 0.11 (J) 
AAA4006 21-01662 0.00–0.50 Soil — — 0.12 (J) — — — — — 

0121-97-0001 21-05051 3.50–4.00 Fill — — — — — — — — 
0121-97-0002 21-05051 6.00–6.50 Fill — — — — — — — — 
0121-97-0003 21-05051 8.50–9.00 Fill — — — — — — — — 
0121-97-0004 21-05051 11.50–12.00 Fill — — — — — — — — 
0121-97-0005 21-05051 13.80–14.50 Qbt 3 — — — — — — — — 
0121-97-0006 21-05051 20.00–21.00 Qbt 3 — — — — — — — — 
0121-97-0007 21-05051 27.50–28.00 Qbt 3 — — — — — — — — 
0121-97-0008 21-05051 40.00–40.50 Qbt 3 — — — — — — — — 
0121-97-0009 21-05051 50.00–50.50 Qbt 3 — — 0.074 (J) — — — — — 
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Table I-4.1-2 (continued) 
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0121-97-0010 21-05051 61.00–61.50 Qbt 3 — — 0.12 (J) — — — — — 
0121-97-0026 21-05052 2.50–3.00 Fill 0.061 (J) — — — — — — 0.079 (J) 
0121-97-0031 21-05052 49.50–50.00 Qbt 3 — — — — — — — — 
0121-97-0051 21-05053 4.20–4.60 Fill 0.039 (J) — 0.046 (J) — — — — 0.051 (J) 
0121-97-0052 21-05053 6.50–7.00 Fill 0.081 (J) — 0.058 (J) — — — — 0.1 (J) 
0121-97-0053 21-05053 9.50–10.00 Fill — — 0.12 (J) — — — — 0.059 (J) 
0121-97-0059 21-05053 48.00–48.50 Qbt 3 — — — — — — — — 
0121-97-0066 21-05054 3.00–3.50 Fill — — — — — — — 0.038 (J) 
0121-97-0067 21-05054 6.00–6.50 Fill — — — — — — — — 
0121-97-0068 21-05054 7.50–8.20 Fill — — 0.067 (J) — — — — — 
0121-97-0069 21-05054 10.50–11.00 Fill — — — — — — — — 
0121-97-0071 21-05054 21.80–22.10 Qbt 3 — — — — — — — — 
0121-97-0096 21-05056 4.50–5.00 Fill — — — — — — — — 
0121-97-0098 21-05056 20.00–20.50 Qbt 3 — — — — — — — — 
0121-96-0481 21-05057 4.30–5.00 Fill — — — — — — — 0.48 
0121-96-0482 21-05057 9.50–10.00 Fill — — — — — — — — 
0121-96-0483 21-05057 19.50–20.00 Fill — — — — — — — — 
0121-96-0497 21-05058 49.50–50.00 Qbt 3 — — — — — — — — 
0121-97-0115 21-05059 36.40–36.80 Qbt 3 — — — — — — — — 
0121-97-0166 21-05061 5.50–6.00 Soil — — — — — — — — 
0121-97-0167 21-05061 10.00–10.50 Qbt 3 — — — — — — — — 
0121-97-0173 21-05061 69.50–70.00 Qbt 3 — — — — — — — — 
0121-97-0185 21-05061 189.50–190.00 Qbt 1v — — — 0.003 (J) — — — — 
0121-97-0191 21-05062 5.00–5.50 Qbt 3 — — — — — — — — 
0121-97-0223 21-05063 10.00–11.60 Qbt 3 — — — — — — — — 
0121-96-0621 21-05065 4.50–5.00 Qbt 3 — — — — — — — — 
0121-97-0326 21-05073 2.50–3.00 Soil — — — — — — — — 
0121-97-0327 21-05073 8.50–9.00 Qbt 3 — — — — — — — — 
0121-97-0331 21-05073 42.00–42.50 Qbt 3 — — — — — — — — 
0121-97-1133 21-05075 15.50–16.00 Qbt 3 — — — — — — — — 
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Table I-4.1-2 (continued) 
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0121-97-1137 21-05075 45.00–46.00 Qbt 3 — — — — — — — — 
0121-97-1138 21-05075 58.00–58.50 Qbt 3 — — — — — — — — 
0121-97-1139 21-05075 69.50–70.00 Qbt 3 — — — — — — — — 

MD21-06-63935 21-25263 40.00–42.00 Qbt 3 — — 0.0949 (J) — — — — — 
MD21-06-63938 21-25263 125.00–127.00 Qbt 2 — — — — 0.0725 (J) — — — 
MD21-06-63939 21-25263 165.00–167.00 Qbt 2 — — — — — — — — 
MD21-06-63940 21-25263 215.00–217.00 Qbt 1v — — — — — — — — 
MD21-06-63941 21-25263 269.00–271.00 Qbt 1g — — — 0.00366 (J-) — — — — 
MD21-06-63942 21-25263 330.00–332.00 Qbt t — — — — — 0.000299 (J) — — 
MD21-06-63943 21-25263 340.00–342.00 Qct — — — — — 0.000293 (J) — — 
MD21-06-63944 21-25263 351.00–354.00 Qbo — — — — — 0.000234 (J) — — 
MD21-06-63973 21-25264 30.00–31.50 Qbt 3 — — — — — — — — 
MD21-06-63974 21-25264 60.00–63.00 Qbt 3 — — 0.124 (J) — — — — — 
MD21-06-63981 21-25264 325.80–327.00 Qct — — — — — — — — 
MD21-06-63982 21-25264 351.00–354.00 Qct — — — — — — — — 
MD21-06-65821 21-25361 11.50–13.00 Qbt 3 — — — — — — — — 
MD21-06-65823 21-25361 5.00–6.00 Qbt 3 — — — — — — — — 
MD21-06-65843 21-25362 22.50–24.00 Qbt 3 — — — — — — — — 
MD21-06-65844 21-25362 37.00–39.00 Qbt 3 — — — — — — — — 
MD21-06-65847 21-25362 8.00–9.00 Qbt 3 — — — — — — — — 
MD21-06-65851 21-25363 18.00–20.00 Qbt 3 — — — — — — — — 
MD21-06-65852 21-25363 37.00–40.00 Qbt 3 — — — — — — — — 
MD21-06-65855 21-25363 7.00–8.00 Fill — — — — — — — — 
MD21-06-65883 21-25365 27.00–30.00 Qbt 3 — — — — — — — — 
MD21-06-65890 21-25366 25.00–27.90 Qbt 3 0.0147 (J) — — — — — 0.0162 (J) — 
MD21-06-65942 21-25372 50.00–52.00 Qbt 3 — — — — — — — — 
MD21-06-65943 21-25372 75.00–77.00 Qbt 3 — 0.553 (J) — — — — — — 
MD21-06-65944 21-25372 101.50–103.50 Qbt 2 — — — — — — — — 
MD21-06-65945 21-25372 181.00–183.00 Qbt 1v — — — — — — — — 
MD21-06-65951 21-25372 6.00–7.00 Qbt 3 — — — — — — — — 
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Table I-4.1-2 (continued) 
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MD21-06-65956 21-25373 32.00–34.00 Qbt 3 0.0106 (J) — — — — — — 0.0113 (J) 
MD21-06-65959 21-25373 66.00–69.00 Qbt 3 — — — — — — — — 
MD21-06-65960 21-25373 99.00–101.00 Qbt 2 — — — — — — — — 
MD21-06-65961 21-25373 139.00–141.00 Qbt 2 — — — — — — — — 
MD21-06-65962 21-25373 211.00–213.00 Qbt 1v — — — — — — — — 
MD21-06-65963 21-25373 276.00–279.00 Qbt 1g — — — — — — — — 
MD21-06-65973 21-25374 27.00–29.00 Qbt 3 — — — — — — — — 
MD21-06-65974 21-25374 109.00–111.00 Qbt 2 — — — — — — — — 
MD21-06-65975 21-25374 174.00–176.00 Qbt 1v — — — — — — — — 
MD21-06-65985 21-25375 29.00–30.00 Qbt 3 — — 0.207 — — — — — 
MD21-06-65986 21-25375 32.00–33.00 Qbt 3 — — — — — 0.00023 (J) — — 
MD21-06-65988 21-25375 80.00–83.00 Qbt 3 — — — — — — — — 
MD21-06-65989 21-25375 190.00–192.00 Qbt 1v — — — — — — — — 
MD21-06-65990 21-25375 253.00–255.00 Qbt 1g — — 0.0747 (J) — — — — — 
MD21-06-65991 21-25375 277.00–280.00 Qbt 1g — — — — — — — — 
MD21-06-65994 21-25375 6.00–7.00 Fill — — — — — — — — 
MD21-06-66000 21-25376 28.00–29.50 Qbt 3 — — — — — — — — 
MD21-06-66001 21-25376 31.50–33.00 Qbt 3 — — — — — — — — 
MD21-06-66002 21-25376 70.00–72.00 Qbt 3 — — — — — — — — 
MD21-06-66003 21-25376 108.50–110.90 Qbt 2 — — — — — — — — 
MD21-06-66004 21-25376 148.00–151.00 Qbt 2 — — — — — — — — 
MD21-06-66005 21-25376 198.00–200.00 Qbt 1v — — — — — — — — 
MD21-06-66006 21-25376 238.00–240.00 Qbt 1g — — — — — — — — 
MD21-06-66007 21-25376 280.00–283.00 Qbt 1g — — — — — 0.000489 (J) — — 
MD21-06-66243 21-25405 0.00–0.50 Soil — — — — — — — 0.0114 (J) 
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AAA3950 21-01615 0.00–0.50 Soil — — — — — — — — 
AAA3951 21-01616 0.00–0.50 Soil — — — — — — — — 
AAA3952 21-01617 0.00–0.50 Soil — — — — — — — — 
AAA3953 21-01618 0.00–0.50 Soil — — — — — — — — 
AAA3954 21-01619 0.00–0.50 Soil — — — — — — — — 
AAA3957 21-01620 0.00–0.50 Soil — — — — — — — — 
AAA3958 21-01621 0.00–0.50 Soil — — — — — — — — 
AAA3959 21-01622 0.00–0.50 Soil — — — — — — — — 
AAA3961 21-01623 0.00–0.50 Soil — — — — — — — — 
AAA3962 21-01624 0.00–0.50 Soil — — — — — — — — 
AAA3963 21-01625 0.00–0.50 Soil — — — 0.19 (J) — — — — 
AAA3964 21-01626 0.00–0.50 Soil — — — — — — — — 
AAA3965 21-01627 0.00–0.50 Soil — — — — 0.1 (J) — — — 
AAA3985 21-01644 0.00–0.50 Soil — — — — 0.33 (J-) — — — 
AAA3987 21-01646 0.00–0.50 Soil — — — — 0.039 (J) — — — 
AAA3993 21-01652 0.00–0.50 Soil — — — — 0.04 (J) — — — 
AAA3996 21-01655 0.00–0.50 Soil — — — — — — — — 
AAA3997 21-01656 0.00–0.50 Soil — — — — — — — — 
AAA3998 21-01657 0.00–0.50 Soil — — — — — — — — 
AAA4001 21-01658 0.00–0.50 Soil — — — — 0.22 (J) — — — 
AAA4006 21-01662 0.00–0.50 Soil — — — — — — — — 

0121-97-0001 21-05051 3.50–4.00 Fill — — — — — — — — 
0121-97-0002 21-05051 6.00–6.50 Fill — — — 0.053 (J) — — — — 
0121-97-0003 21-05051 8.50–9.00 Fill — — — 0.046 (J) — — — — 
0121-97-0004 21-05051 11.50–12.00 Fill — — — 0.063 (J) — — — — 
0121-97-0005 21-05051 13.80–14.50 Qbt 3 — — — — — — — — 
0121-97-0006 21-05051 20.00–21.00 Qbt 3 — — — 0.077 (J) — — — — 
0121-97-0007 21-05051 27.50–28.00 Qbt 3 — — — — — — — — 
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Table I-4.1-2 (continued) 
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0121-97-0008 21-05051 40.00–40.50 Qbt 3 — — — 0.043 (J) — — — — 
0121-97-0009 21-05051 50.00–50.50 Qbt 3 — — — — — — — — 
0121-97-0010 21-05051 61.00–61.50 Qbt 3 — — — — — — — — 
0121-97-0026 21-05052 2.50–3.00 Fill — — — — 0.15 (J) — — — 
0121-97-0031 21-05052 49.50–50.00 Qbt 3 — — — — — — — — 
0121-97-0051 21-05053 4.20–4.60 Fill — — — — 0.062 (J) — — — 
0121-97-0052 21-05053 6.50–7.00 Fill — — — — 0.12 (J) — — — 
0121-97-0053 21-05053 9.50–10.00 Fill — — — — 0.046 (J) — — — 
0121-97-0059 21-05053 48.00–48.50 Qbt 3 — — — — — — — — 
0121-97-0066 21-05054 3.00–3.50 Fill — — — — 0.085 (J) — — — 
0121-97-0067 21-05054 6.00–6.50 Fill — — — — — — — — 
0121-97-0068 21-05054 7.50–8.20 Fill — — — — — — — — 
0121-97-0069 21-05054 10.50–11.00 Fill — — — — — — — — 
0121-97-0071 21-05054 21.80–22.10 Qbt 3 — — — 0.09 (J) — — — — 
0121-97-0096 21-05056 4.50–5.00 Fill — — — 0.039 (J) — — — — 
0121-97-0098 21-05056 20.00–20.50 Qbt 3 — — — 0.052 (J) — — — — 
0121-96-0481 21-05057 4.30–5.00 Fill — — — — 1.4 — — — 
0121-96-0482 21-05057 9.50–10.00 Fill — — — — — — — — 
0121-96-0483 21-05057 19.50–20.00 Fill — — — — — — — — 
0121-96-0497 21-05058 49.50–50.00 Qbt 3 — — — 0.057 (J) — — — — 
0121-97-0115 21-05059 36.40–36.80 Qbt 3 — — — 0.037 (J) — — — — 
0121-97-0166 21-05061 5.50–6.00 Soil — — — — — — — — 
0121-97-0167 21-05061 10.00–10.50 Qbt 3 — — — — — — — — 
0121-97-0173 21-05061 69.50–70.00 Qbt 3 — — — 0.13 (J) — — — — 
0121-97-0185 21-05061 189.50–190.00 Qbt 1v — — — — — — — — 
0121-97-0191 21-05062 5.00–5.50 Qbt 3 — — — — — — — — 
0121-97-0223 21-05063 10.00–11.60 Qbt 3 — — — — — — — — 
0121-96-0621 21-05065 4.50–5.00 Qbt 3 0.001 (J) — — — — — — — 
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Table I-4.1-2 (continued) 

Sample ID Location ID Depth (ft) Media Di
br

om
o-

3-
ch

lo
ro

pr
op

an
e[

1,2
-] 

Di
ch

lo
ro

be
nz

en
e[

1,2
-] 

Di
ch

lo
ro

be
nz

en
e[

1,3
-] 

Di
-n

-b
ut

ylp
ht

ha
lat

e 

Fl
uo

ra
nt

he
ne

 

Fl
uo

re
ne

 

He
pt

ac
hl

or
od

ib
en

zo
di

ox
in

 
[1

,2,
3,4

,6,
7,8

-] 

He
pt

ac
hl

or
od

ib
en

zo
di

ox
in

s 
(to

ta
l) 

0121-97-0326 21-05073 2.50–3.00 Soil — — — — — — — — 
0121-97-0327 21-05073 8.50–9.00 Qbt 3 — — — — — — — — 
0121-97-0331 21-05073 42.00–42.50 Qbt 3 0.002 (J) — — — — — — — 
0121-97-1133 21-05075 15.50–16.00 Qbt 3 — — — 0.071 (J) — — — — 
0121-97-1137 21-05075 45.00–46.00 Qbt 3 — — — 0.1 (J) — — — — 
0121-97-1138 21-05075 58.00–58.50 Qbt 3 — — — 0.094 (J) — — — — 
0121-97-1139 21-05075 69.50–70.00 Qbt 3 — — — 0.099 (J) — — — — 

MD21-06-63935 21-25263 40.00–42.00 Qbt 3 — — — — 0.0105 (J) — — — 
MD21-06-63938 21-25263 125.00–127.00 Qbt 2 — — — — — — — — 
MD21-06-63939 21-25263 165.00–167.00 Qbt 2 — — — — — — — — 
MD21-06-63940 21-25263 215.00–217.00 Qbt 1v — — — — — — — — 
MD21-06-63941 21-25263 269.00–271.00 Qbt 1g — — — — — — — — 
MD21-06-63942 21-25263 330.00–332.00 Qbt t — — — — — — — — 
MD21-06-63943 21-25263 340.00–342.00 Qct — — — — — — — — 
MD21-06-63944 21-25263 351.00–354.00 Qbo — — — — — — — — 
MD21-06-63973 21-25264 30.00–31.50 Qbt 3 — — — — — — — — 
MD21-06-63974 21-25264 60.00–63.00 Qbt 3 — — — — 0.0151 (J) — — — 
MD21-06-63981 21-25264 325.80–327.00 Qct — — 0.000235 (J) — — — — — 
MD21-06-63982 21-25264 351.00–354.00 Qct — 0.000271 (J) — — — — — — 
MD21-06-65821 21-25361 11.50–13.00 Qbt 3 — — — — — — — — 
MD21-06-65823 21-25361 5.00–6.00 Qbt 3 — — — — — — 1.99E-07 (J) 3.63E-07 
MD21-06-65843 21-25362 22.50–24.00 Qbt 3 — — — — — — — — 
MD21-06-65844 21-25362 37.00–39.00 Qbt 3 — — — — — — — — 
MD21-06-65847 21-25362 8.00–9.00 Qbt 3 — — — — — — 3.63E-07 (J) 3.63E-07 
MD21-06-65851 21-25363 18.00–20.00 Qbt 3 — — — — — — — — 
MD21-06-65852 21-25363 37.00–40.00 Qbt 3 — — — — — — — — 
MD21-06-65855 21-25363 7.00–8.00 Fill — — — — — — 1.22E-06 (J) 1.64E-06 
MD21-06-65883 21-25365 27.00–30.00 Qbt 3 — — — — — — — — 
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Table I-4.1-2 (continued) 
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MD21-06-65890 21-25366 25.00–27.90 Qbt 3 — — — — 0.015 (J) 0.0161 (J) — — 
MD21-06-65942 21-25372 50.00–52.00 Qbt 3 — — — — — — — — 
MD21-06-65943 21-25372 75.00–77.00 Qbt 3 — — — — — — — — 
MD21-06-65944 21-25372 101.50–103.50 Qbt 2 — — — — — — — — 
MD21-06-65945 21-25372 181.00–183.00 Qbt 1v — — — — — — — — 
MD21-06-65951 21-25372 6.00–7.00 Qbt 3 — — — — — — 1.76E-07 (J) 1.76E-07 
MD21-06-65956 21-25373 32.00–34.00 Qbt 3 — — — — — — — — 
MD21-06-65959 21-25373 66.00–69.00 Qbt 3 — — — — — — — — 
MD21-06-65960 21-25373 99.00–101.00 Qbt 2 — — — — — — — — 
MD21-06-65961 21-25373 139.00–141.00 Qbt 2 — — — — — — — — 
MD21-06-65962 21-25373 211.00–213.00 Qbt 1v — — — — — — — — 
MD21-06-65963 21-25373 276.00–279.00 Qbt 1g — — — — — — — — 
MD21-06-65973 21-25374 27.00–29.00 Qbt 3 — — — — — — — — 
MD21-06-65974 21-25374 109.00–111.00 Qbt 2 — — — — — — — — 
MD21-06-65975 21-25374 174.00–176.00 Qbt 1v — — — — — — — — 
MD21-06-65985 21-25375 29.00–30.00 Qbt 3 — — — 0.0405 (J) 0.0175 (J) — — — 
MD21-06-65986 21-25375 32.00–33.00 Qbt 3 — — — — — — — — 
MD21-06-65988 21-25375 80.00–83.00 Qbt 3 — — — — — — — — 
MD21-06-65989 21-25375 190.00–192.00 Qbt 1v — — — — — — — — 
MD21-06-65990 21-25375 253.00–255.00 Qbt 1g — — — — — — — — 
MD21-06-65991 21-25375 277.00–280.00 Qbt 1g — — — — — — — — 
MD21-06-65994 21-25375 6.00–7.00 Fill — — — — — — 2.33E-07 (J) 2.33E-07 
MD21-06-66000 21-25376 28.00–29.50 Qbt 3 — — — — — — — — 
MD21-06-66001 21-25376 31.50–33.00 Qbt 3 — — — — — — — — 
MD21-06-66002 21-25376 70.00–72.00 Qbt 3 — — — — — — — — 
MD21-06-66003 21-25376 108.50–110.90 Qbt 2 — — — — — — — — 
MD21-06-66004 21-25376 148.00–151.00 Qbt 2 — — — — — — — — 
MD21-06-66005 21-25376 198.00–200.00 Qbt 1v — — — — — — — — 
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Table I-4.1-2 (continued) 
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MD21-06-66006 21-25376 238.00–240.00 Qbt 1g — — — — — — — — 
MD21-06-66007 21-25376 280.00–283.00 Qbt 1g — — — — — — — — 
MD21-06-66243 21-25405 0.00–0.50 Soil — — — — 0.023 (J) — — — 
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AAA3950 21-01615 0.00–0.50 Soil — — — — — — — — 
AAA3951 21-01616 0.00–0.50 Soil — — — — — — — — 
AAA3952 21-01617 0.00–0.50 Soil — — — — — — — — 
AAA3953 21-01618 0.00–0.50 Soil — — — — — — — — 
AAA3954 21-01619 0.00–0.50 Soil — — — — — — — — 
AAA3957 21-01620 0.00–0.50 Soil — — — — — — — — 
AAA3958 21-01621 0.00–0.50 Soil — — — — — — — — 
AAA3959 21-01622 0.00–0.50 Soil — — — — — — — — 
AAA3961 21-01623 0.00–0.50 Soil — — — — — — — — 
AAA3962 21-01624 0.00–0.50 Soil — — — — — — — — 
AAA3963 21-01625 0.00–0.50 Soil — — — — — — — — 
AAA3964 21-01626 0.00–0.50 Soil — — — — — — — — 
AAA3965 21-01627 0.00–0.50 Soil — — — — — — — — 
AAA3985 21-01644 0.00–0.50 Soil — — — — — — — — 
AAA3987 21-01646 0.00–0.50 Soil — — — — — — — — 
AAA3993 21-01652 0.00–0.50 Soil — — — — — — — — 
AAA3996 21-01655 0.00–0.50 Soil — — — — — — — — 
AAA3997 21-01656 0.00–0.50 Soil — — — — — — — — 
AAA3998 21-01657 0.00–0.50 Soil — — — — — — — — 
AAA4001 21-01658 0.00–0.50 Soil — — — — — — — — 
AAA4006 21-01662 0.00–0.50 Soil — — — — — — — — 

0121-97-0001 21-05051 3.50–4.00 Fill — — — — — — — — 
0121-97-0002 21-05051 6.00–6.50 Fill — — — — — — — — 
0121-97-0003 21-05051 8.50–9.00 Fill — — — — — — — — 
0121-97-0004 21-05051 11.50–12.00 Fill — — — — — — — — 
0121-97-0005 21-05051 13.80–14.50 Qbt 3 — — — — — — — — 
0121-97-0006 21-05051 20.00–21.00 Qbt 3 — — — — — — — — 
0121-97-0007 21-05051 27.50–28.00 Qbt 3 — — — — — — — — 
0121-97-0008 21-05051 40.00–40.50 Qbt 3 — — — — — — — — 
0121-97-0009 21-05051 50.00–50.50 Qbt 3 — — — — — — — — 
0121-97-0010 21-05051 61.00–61.50 Qbt 3 — — — — — — — — 
0121-97-0026 21-05052 2.50–3.00 Fill — — — — — — — — 
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Table I-4.1-2 (continued) 
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0121-97-0031 21-05052 49.50–50.00 Qbt 3 — — — — — — — — 
0121-97-0051 21-05053 4.20–4.60 Fill — — — — — — — — 
0121-97-0052 21-05053 6.50–7.00 Fill — — — — — — — — 
0121-97-0053 21-05053 9.50–10.00 Fill — — — — — — — — 
0121-97-0059 21-05053 48.00–48.50 Qbt 3 — — — — — — — — 
0121-97-0066 21-05054 3.00–3.50 Fill — — — — — — — — 
0121-97-0067 21-05054 6.00–6.50 Fill — — — — — — — — 
0121-97-0068 21-05054 7.50–8.20 Fill — — — — — — — — 
0121-97-0069 21-05054 10.50–11.00 Fill — — — — — — — — 
0121-97-0071 21-05054 21.80–22.10 Qbt 3 — — — — — — — — 
0121-97-0096 21-05056 4.50–5.00 Fill — — — — — — — — 
0121-97-0098 21-05056 20.00–20.50 Qbt 3 — — — — — — — — 
0121-96-0481 21-05057 4.30–5.00 Fill — — — — — — — — 
0121-96-0482 21-05057 9.50–10.00 Fill — — — — — — — — 
0121-96-0483 21-05057 19.50–20.00 Fill — — — — — — — — 
0121-96-0497 21-05058 49.50–50.00 Qbt 3 — — — — — — — — 
0121-97-0115 21-05059 36.40–36.80 Qbt 3 — — — — — — — — 
0121-97-0166 21-05061 5.50–6.00 Soil — — — — — — — — 
0121-97-0167 21-05061 10.00–10.50 Qbt 3 — — — — — — — — 
0121-97-0173 21-05061 69.50–70.00 Qbt 3 — — — — — — — — 
0121-97-0185 21-05061 189.50–190.00 Qbt 1v — — — — — — — — 
0121-97-0191 21-05062 5.00–5.50 Qbt 3 — — — — — — — — 
0121-97-0223 21-05063 10.00–11.60 Qbt 3 — — — — — — — — 
0121-96-0621 21-05065 4.50–5.00 Qbt 3 — — — — — — — — 
0121-97-0326 21-05073 2.50–3.00 Soil — — — — — — — — 
0121-97-0327 21-05073 8.50–9.00 Qbt 3 — — — — — — — — 
0121-97-0331 21-05073 42.00–42.50 Qbt 3 — — — — — — — — 
0121-97-1133 21-05075 15.50–16.00 Qbt 3 — — — — — — — — 
0121-97-1137 21-05075 45.00–46.00 Qbt 3 — — — — — — — — 
0121-97-1138 21-05075 58.00–58.50 Qbt 3 — — — — — — — — 
0121-97-1139 21-05075 69.50–70.00 Qbt 3 — — — — — — — — 

MD21-06-63935 21-25263 40.00–42.00 Qbt 3 — — — — — — — — 
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Table I-4.1-2 (continued) 
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MD21-06-63938 21-25263 125.00–127.00 Qbt 2 — — — — — — — — 
MD21-06-63939 21-25263 165.00–167.00 Qbt 2 — — — — — — — — 
MD21-06-63940 21-25263 215.00–217.00 Qbt 1v — — — — — — — — 
MD21-06-63941 21-25263 269.00–271.00 Qbt 1g — — — — — — — — 
MD21-06-63942 21-25263 330.00–332.00 Qbt t — — — — — — — — 
MD21-06-63943 21-25263 340.00–342.00 Qct — — — — — — — — 
MD21-06-63944 21-25263 351.00–354.00 Qbo — — — — — — — — 
MD21-06-63973 21-25264 30.00–31.50 Qbt 3 — — — — — — — — 
MD21-06-63974 21-25264 60.00–63.00 Qbt 3 — — — — — — — — 
MD21-06-63981 21-25264 325.80–327.00 Qct — — — — — — — — 
MD21-06-63982 21-25264 351.00–354.00 Qct — — — — — — — — 
MD21-06-65821 21-25361 11.50–13.00 Qbt 3 — — — — — — — — 
MD21-06-65823 21-25361 5.00–6.00 Qbt 3 — — — — — — — — 
MD21-06-65843 21-25362 22.50–24.00 Qbt 3 — — — — — — — — 
MD21-06-65844 21-25362 37.00–39.00 Qbt 3 — — — — — — — — 
MD21-06-65847 21-25362 8.00–9.00 Qbt 3 — — — — 3.87E-07 (J) — — — 
MD21-06-65851 21-25363 18.00–20.00 Qbt 3 — — — — — — — — 
MD21-06-65852 21-25363 37.00–40.00 Qbt 3 — — — — — — — — 
MD21-06-65855 21-25363 7.00–8.00 Fill 8.32E-06 (J) 9.09E-06 (J) 2.22E-07 (J) 2.22E-07 3.84E-06 1.04E-06 (J) 3.36E-07 (J) 7.51E-06 (J) 
MD21-06-65883 21-25365 27.00–30.00 Qbt 3 — — — — — — — — 
MD21-06-65890 21-25366 25.00–27.90 Qbt 3 — — — — — — — — 
MD21-06-65942 21-25372 50.00–52.00 Qbt 3 — — — — — — — — 
MD21-06-65943 21-25372 75.00–77.00 Qbt 3 — — — — — — — — 
MD21-06-65944 21-25372 101.50–103.50 Qbt 2 — — — — — — — — 
MD21-06-65945 21-25372 181.00–183.00 Qbt 1v — — — — — — — — 
MD21-06-65951 21-25372 6.00–7.00 Qbt 3 — — — — — — — — 
MD21-06-65956 21-25373 32.00–34.00 Qbt 3 — — — — — — — — 
MD21-06-65959 21-25373 66.00–69.00 Qbt 3 — — — — — — — — 
MD21-06-65960 21-25373 99.00–101.00 Qbt 2 — — — — — — — — 
MD21-06-65961 21-25373 139.00–141.00 Qbt 2 — — — — — — — — 
MD21-06-65962 21-25373 211.00–213.00 Qbt 1v — — — — — — — — 
MD21-06-65963 21-25373 276.00–279.00 Qbt 1g — — — — — — — — 
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MD21-06-65973 21-25374 27.00–29.00 Qbt 3 — — — — — — — — 
MD21-06-65974 21-25374 109.00–111.00 Qbt 2 — — — — — — — — 
MD21-06-65975 21-25374 174.00–176.00 Qbt 1v — — — — — — — — 
MD21-06-65985 21-25375 29.00–30.00 Qbt 3 — — — — — — — — 
MD21-06-65986 21-25375 32.00–33.00 Qbt 3 — — — — — — — — 
MD21-06-65988 21-25375 80.00–83.00 Qbt 3 — — — — — — — — 
MD21-06-65989 21-25375 190.00–192.00 Qbt 1v — — — — — — — — 
MD21-06-65990 21-25375 253.00–255.00 Qbt 1g — — — — — — — — 
MD21-06-65991 21-25375 277.00–280.00 Qbt 1g — — — — — — — — 
MD21-06-65994 21-25375 6.00–7.00 Fill — — — — — — — — 
MD21-06-66000 21-25376 28.00–29.50 Qbt 3 — — — — — — — — 
MD21-06-66001 21-25376 31.50–33.00 Qbt 3 — — — — — — — — 
MD21-06-66002 21-25376 70.00–72.00 Qbt 3 — — — — — — — — 
MD21-06-66003 21-25376 108.50–110.90 Qbt 2 — — — — — — — — 
MD21-06-66004 21-25376 148.00–151.00 Qbt 2 — — — — — — — — 
MD21-06-66005 21-25376 198.00–200.00 Qbt 1v — — — — — — — — 
MD21-06-66006 21-25376 238.00–240.00 Qbt 1g — — — — — — — — 
MD21-06-66007 21-25376 280.00–283.00 Qbt 1g — — — — — — — — 
MD21-06-66243 21-25405 0.00–0.50 Soil — — — — — — — — 
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Table I-4.1-2 (continued) 
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AAA3950 21-01615 0.00–0.50 Soil — — — — — — — — — 
AAA3951 21-01616 0.00–0.50 Soil — — — — — — — — — 
AAA3952 21-01617 0.00–0.50 Soil — — — — — — — — — 
AAA3953 21-01618 0.00–0.50 Soil — — — — — — — — — 
AAA3954 21-01619 0.00–0.50 Soil — — — — — — — — — 
AAA3957 21-01620 0.00–0.50 Soil — — — — — — — — — 
AAA3958 21-01621 0.00–0.50 Soil — — — — — — — — — 
AAA3959 21-01622 0.00–0.50 Soil — — — — — — — — — 
AAA3961 21-01623 0.00–0.50 Soil — — — — — — — — — 
AAA3962 21-01624 0.00–0.50 Soil — — — — — — — — — 
AAA3963 21-01625 0.00–0.50 Soil — — — — — — — — — 
AAA3964 21-01626 0.00–0.50 Soil — — — — — — — — — 
AAA3965 21-01627 0.00–0.50 Soil — — — — — — — — — 
AAA3985 21-01644 0.00–0.50 Soil — — — — — — — — — 
AAA3987 21-01646 0.00–0.50 Soil — — — — — — — — — 
AAA3993 21-01652 0.00–0.50 Soil — — — — — — — — — 
AAA3996 21-01655 0.00–0.50 Soil — — — — — — — — — 
AAA3997 21-01656 0.00–0.50 Soil — — — — — — — — — 
AAA3998 21-01657 0.00–0.50 Soil — — — — — — — — — 
AAA4001 21-01658 0.00–0.50 Soil — — — — — — — — — 
AAA4006 21-01662 0.00–0.50 Soil — — — — — — — — — 

0121-97-0001 21-05051 3.50–4.00 Fill — — — — — — — — — 
0121-97-0002 21-05051 6.00–6.50 Fill — — — — — — — — — 
0121-97-0003 21-05051 8.50–9.00 Fill — — — — — — — — — 
0121-97-0004 21-05051 11.50–12.00 Fill — — — — — — — — — 
0121-97-0005 21-05051 13.80–14.50 Qbt 3 — — — — — — — — — 
0121-97-0006 21-05051 20.00–21.00 Qbt 3 — — — — — — — — — 
0121-97-0007 21-05051 27.50–28.00 Qbt 3 — — — — — — — — — 
0121-97-0008 21-05051 40.00–40.50 Qbt 3 — — — — — — — — — 
0121-97-0009 21-05051 50.00–50.50 Qbt 3 — — — — — — — — — 
0121-97-0010 21-05051 61.00–61.50 Qbt 3 — — — — — — — — — 
0121-97-0026 21-05052 2.50–3.00 Fill — 0.048 (J) — — — — — — — 
0121-97-0031 21-05052 49.50–50.00 Qbt 3 — — — — — — — — — 
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Table I-4.1-2 (continued) 
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0121-97-0051 21-05053 4.20–4.60 Fill — — — — — — — — — 
0121-97-0052 21-05053 6.50–7.00 Fill — — 0.012 — — — — — — 
0121-97-0053 21-05053 9.50–10.00 Fill — 0.043 (J) 0.006 — — — — — — 
0121-97-0059 21-05053 48.00–48.50 Qbt 3 — — — — — — — — — 
0121-97-0066 21-05054 3.00–3.50 Fill — — — — — — — — — 
0121-97-0067 21-05054 6.00–6.50 Fill — — — — — — — — — 
0121-97-0068 21-05054 7.50–8.20 Fill — — — — — — — — — 
0121-97-0069 21-05054 10.50–11.00 Fill — — — — — — — — — 
0121-97-0071 21-05054 21.80–22.10 Qbt 3 — — — — — — — — — 
0121-97-0096 21-05056 4.50–5.00 Fill — — — — — — — — — 
0121-97-0098 21-05056 20.00–20.50 Qbt 3 — — — — — — — — — 
0121-96-0481 21-05057 4.30–5.00 Fill — — — — — — — — — 
0121-96-0482 21-05057 9.50–10.00 Fill — — — — — — — — — 
0121-96-0483 21-05057 19.50–20.00 Fill — — — — — — — — — 
0121-96-0497 21-05058 49.50–50.00 Qbt 3 — — — — — — — — — 
0121-97-0115 21-05059 36.40–36.80 Qbt 3 — — — — — — — — — 
0121-97-0166 21-05061 5.50–6.00 Soil — — — — — — — — — 
0121-97-0167 21-05061 10.00–10.50 Qbt 3 — — — — — — — — — 
0121-97-0173 21-05061 69.50–70.00 Qbt 3 — — — — — — — — — 
0121-97-0185 21-05061 189.50–190.00 Qbt 1v — — — — — — — — — 
0121-97-0191 21-05062 5.00–5.50 Qbt 3 — — — — — — — — — 
0121-97-0223 21-05063 10.00–11.60 Qbt 3 — — — — — — — — — 
0121-96-0621 21-05065 4.50–5.00 Qbt 3 — — — — — — — — — 
0121-97-0326 21-05073 2.50–3.00 Soil 0.043 — — — — — — — — 
0121-97-0327 21-05073 8.50–9.00 Qbt 3 — — — — — — — — — 
0121-97-0331 21-05073 42.00–42.50 Qbt 3 — — — — — — — — — 
0121-97-1133 21-05075 15.50–16.00 Qbt 3 — — — — — — — — — 
0121-97-1137 21-05075 45.00–46.00 Qbt 3 — — — — — — — — — 
0121-97-1138 21-05075 58.00–58.50 Qbt 3 — — — — — — — — — 
0121-97-1139 21-05075 69.50–70.00 Qbt 3 — — — — — — — — — 

MD21-06-63935 21-25263 40.00–42.00 Qbt 3 — — — — — — — — — 
MD21-06-63938 21-25263 125.00–127.00 Qbt 2 — — — — — — — — — 
MD21-06-63939 21-25263 165.00–167.00 Qbt 2 — — — — — — — — — 
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Table I-4.1-2 (continued) 
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MD21-06-63940 21-25263 215.00–217.00 Qbt 1v — — — — 0.00255 (J) — — — — 
MD21-06-63941 21-25263 269.00–271.00 Qbt 1g — — — — — — — — — 
MD21-06-63942 21-25263 330.00–332.00 Qbt t — — — 0.00179 (J) 0.0027 (J) — — — — 
MD21-06-63943 21-25263 340.00–342.00 Qct — — — — 0.00246 (J) — — — — 
MD21-06-63944 21-25263 351.00–354.00 Qbo — — — — — — — — — 
MD21-06-63973 21-25264 30.00–31.50 Qbt 3 — — — — — — — — — 
MD21-06-63974 21-25264 60.00–63.00 Qbt 3 — — — — — 0.00901 (J) 0.0399 — — 
MD21-06-63981 21-25264 325.80–327.00 Qct — — — — 0.00276 (J) — — — — 
MD21-06-63982 21-25264 351.00–354.00 Qct — — — — 0.0037 (J) — — — — 
MD21-06-65821 21-25361 11.50–13.00 Qbt 3 — — — — — — — — — 
MD21-06-65823 21-25361 5.00–6.00 Qbt 3 — — — — — — — 2.23E-06 (J) — 
MD21-06-65843 21-25362 22.50–24.00 Qbt 3 — — — — — — — — — 
MD21-06-65844 21-25362 37.00–39.00 Qbt 3 — — — — — — — — — 
MD21-06-65847 21-25362 8.00–9.00 Qbt 3 — — — — — — — 1.73E-06 (J) — 
MD21-06-65851 21-25363 18.00–20.00 Qbt 3 — — — — — — — — — 
MD21-06-65852 21-25363 37.00–40.00 Qbt 3 — — — — — — — — — 
MD21-06-65855 21-25363 7.00–8.00 Fill — — — — — — — 5.44E-06 3.25E-06 (J) 
MD21-06-65883 21-25365 27.00–30.00 Qbt 3 — — — — — — — — — 
MD21-06-65890 21-25366 25.00–27.90 Qbt 3 — — — — — 0.0174 (J) 0.0174 (J) — — 
MD21-06-65942 21-25372 50.00–52.00 Qbt 3 — — — — — — — — — 
MD21-06-65943 21-25372 75.00–77.00 Qbt 3 — — — — — — — — — 
MD21-06-65944 21-25372 101.50–103.50 Qbt 2 — — — — — — — — — 
MD21-06-65945 21-25372 181.00–183.00 Qbt 1v — — — — — — — — — 
MD21-06-65951 21-25372 6.00–7.00 Qbt 3 — — — — — — — — — 
MD21-06-65956 21-25373 32.00–34.00 Qbt 3 — — — — — 0.012 (J) 0.0123 (J) — — 
MD21-06-65959 21-25373 66.00–69.00 Qbt 3 — — — — 0.00696 — — — — 
MD21-06-65960 21-25373 99.00–101.00 Qbt 2 — — — — 0.00846 — — — — 
MD21-06-65961 21-25373 139.00–141.00 Qbt 2 — — — — — — — — — 
MD21-06-65962 21-25373 211.00–213.00 Qbt 1v — — — — — — — — — 
MD21-06-65963 21-25373 276.00–279.00 Qbt 1g — — — — — — — — — 
MD21-06-65973 21-25374 27.00–29.00 Qbt 3 — — — — — — — — — 
MD21-06-65974 21-25374 109.00–111.00 Qbt 2 — — — — — — — — — 
MD21-06-65975 21-25374 174.00–176.00 Qbt 1v — — — — — — — — — 
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Table I-4.1-2 (continued) 
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MD21-06-65985 21-25375 29.00–30.00 Qbt 3 — — — — — — — — — 
MD21-06-65986 21-25375 32.00–33.00 Qbt 3 — — — — 0.00245 (J) — — — — 
MD21-06-65988 21-25375 80.00–83.00 Qbt 3 — — — — — — — — — 
MD21-06-65989 21-25375 190.00–192.00 Qbt 1v — — — — — — — — — 
MD21-06-65990 21-25375 253.00–255.00 Qbt 1g — — — — — — — — — 
MD21-06-65991 21-25375 277.00–280.00 Qbt 1g — — — — — — — — — 
MD21-06-65994 21-25375 6.00–7.00 Fill — — — — — — — — — 
MD21-06-66000 21-25376 28.00–29.50 Qbt 3 — — — — — — — — — 
MD21-06-66001 21-25376 31.50–33.00 Qbt 3 — — — — — — — — — 
MD21-06-66002 21-25376 70.00–72.00 Qbt 3 — — — — — — — — — 
MD21-06-66003 21-25376 108.50–110.90 Qbt 2 — — — — — — — — — 
MD21-06-66004 21-25376 148.00–151.00 Qbt 2 — — — — — — — — — 
MD21-06-66005 21-25376 198.00–200.00 Qbt 1v — — — — — — — — — 
MD21-06-66006 21-25376 238.00–240.00 Qbt 1g — — — — — — — — — 
MD21-06-66007 21-25376 280.00–283.00 Qbt 1g — — — 0.00151 (J) — — — — — 
MD21-06-66243 21-25405 0.00–0.50 Soil — — — — — — — — — 
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AAA3950 21-01615 0.00–0.50 Soil — — — — — — — — — 
AAA3951 21-01616 0.00–0.50 Soil — — — — — — — — — 
AAA3952 21-01617 0.00–0.50 Soil — — — — — — — — — 
AAA3953 21-01618 0.00–0.50 Soil — — — — — — — — — 
AAA3954 21-01619 0.00–0.50 Soil — — — — — — — — — 
AAA3957 21-01620 0.00–0.50 Soil — — — — — — — — — 
AAA3958 21-01621 0.00–0.50 Soil — — — — — — — — — 
AAA3959 21-01622 0.00–0.50 Soil — — — — — — — — — 
AAA3961 21-01623 0.00–0.50 Soil — — — — — — — — — 
AAA3962 21-01624 0.00–0.50 Soil — — — — — — — — — 
AAA3963 21-01625 0.00–0.50 Soil — — — — — — — — — 
AAA3964 21-01626 0.00–0.50 Soil — — — — — — — — — 
AAA3965 21-01627 0.00–0.50 Soil — — — — 0.078 (J) — — — — 
AAA3985 21-01644 0.00–0.50 Soil — — — 0.12 (J-) 0.26 (J-) — — — — 
AAA3987 21-01646 0.00–0.50 Soil — — — — — — — — — 
AAA3993 21-01652 0.00–0.50 Soil — — — — 0.029 (J) — — — — 
AAA3996 21-01655 0.00–0.50 Soil — — — — — — — — — 
AAA3997 21-01656 0.00–0.50 Soil — — — — — — — — — 
AAA3998 21-01657 0.00–0.50 Soil — — — — — — — — — 
AAA4001 21-01658 0.00–0.50 Soil — — — 0.094 (J) 0.16 (J) — — — — 
AAA4006 21-01662 0.00–0.50 Soil — — — — — — — — — 

0121-97-0001 21-05051 3.50–4.00 Fill — — — — — — 0.002 (J) — — 
0121-97-0002 21-05051 6.00–6.50 Fill — — — — — — 0.007 — — 
0121-97-0003 21-05051 8.50–9.00 Fill — — — — — — 0.005 — — 
0121-97-0004 21-05051 11.50–12.00 Fill — — — — — — 0.004 (J) — — 
0121-97-0005 21-05051 13.80–14.50 Qbt 3 — — — — — — 0.014 — — 
0121-97-0006 21-05051 20.00–21.00 Qbt 3 — — — — — — 0.004 (J) — — 
0121-97-0007 21-05051 27.50–28.00 Qbt 3 — — — — — — 0.003 (J) — — 
0121-97-0008 21-05051 40.00–40.50 Qbt 3 — — — — — — 0.001 (J) — — 
0121-97-0009 21-05051 50.00–50.50 Qbt 3 — — — — — — — — — 
0121-97-0010 21-05051 61.00–61.50 Qbt 3 — — — — — — — — — 
0121-97-0026 21-05052 2.50–3.00 Fill — — — 0.17 (J) 0.16 (J) — — — — 
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0121-97-0031 21-05052 49.50–50.00 Qbt 3 — — — — — — — — 0.002 (J) 
0121-97-0051 21-05053 4.20–4.60 Fill — — — — 0.043 (J) — 0.009 — — 
0121-97-0052 21-05053 6.50–7.00 Fill — — — 0.039 (J) 0.092 (J) — 0.034 — — 
0121-97-0053 21-05053 9.50–10.00 Fill — — — — 0.043 (J) 0.004 (J) 0.04 — — 
0121-97-0059 21-05053 48.00–48.50 Qbt 3 — — — — — — 0.004 (J) — — 
0121-97-0066 21-05054 3.00–3.50 Fill — — — 0.047 (J) 0.064 (J) — 0.008 0.002 (J) — 
0121-97-0067 21-05054 6.00–6.50 Fill — — — — — 0.002 (J) 0.032 0.01 — 
0121-97-0068 21-05054 7.50–8.20 Fill — — — — — 0.002 (J) 0.14 0.004 (J) — 
0121-97-0069 21-05054 10.50–11.00 Fill — — — — — 0.008 0.088 (J+) 0.01 (J+) — 
0121-97-0071 21-05054 21.80–22.10 Qbt 3 — — — — — — — — — 
0121-97-0096 21-05056 4.50–5.00 Fill — — — — — — — — — 
0121-97-0098 21-05056 20.00–20.50 Qbt 3 — — — — — — — — — 
0121-96-0481 21-05057 4.30–5.00 Fill — — — 0.63 1 — — 0.0075 — 
0121-96-0482 21-05057 9.50–10.00 Fill — — — — — — — 0.01 — 
0121-96-0483 21-05057 19.50–20.00 Fill — — — — — — — 0.0078 — 
0121-96-0497 21-05058 49.50–50.00 Qbt 3 — — — — — — — — — 
0121-97-0115 21-05059 36.40–36.80 Qbt 3 — — — — — — — — — 
0121-97-0166 21-05061 5.50–6.00 Soil — — — — — — 0.006 — — 
0121-97-0167 21-05061 10.00–10.50 Qbt 3 — — — — — — 0.003 (J) — — 
0121-97-0173 21-05061 69.50–70.00 Qbt 3 — — — — — — — — — 
0121-97-0185 21-05061 189.50–190.00 Qbt 1v — — — — — — — — — 
0121-97-0191 21-05062 5.00–5.50 Qbt 3 — — — — — 0.012 — — — 
0121-97-0223 21-05063 10.00–11.60 Qbt 3 — — — — — — 0.003 (J) — — 
0121-96-0621 21-05065 4.50–5.00 Qbt 3 — — — — — — — — — 
0121-97-0326 21-05073 2.50–3.00 Soil — — — — — 0.004 (J) — — — 
0121-97-0327 21-05073 8.50–9.00 Qbt 3 — — — — — 0.028 (J) 0.004 (J) — — 
0121-97-0331 21-05073 42.00–42.50 Qbt 3 — — — — — — — — — 
0121-97-1133 21-05075 15.50–16.00 Qbt 3 — — — — — — — — — 
0121-97-1137 21-05075 45.00–46.00 Qbt 3 — — — — — — — — — 
0121-97-1138 21-05075 58.00–58.50 Qbt 3 — — — — — — — — — 
0121-97-1139 21-05075 69.50–70.00 Qbt 3 — — — — — — — — — 

MD21-06-63935 21-25263 40.00–42.00 Qbt 3 — — — — 0.0245 (J) — — — — 
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Table I-4.1-2 (continued) 
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MD21-06-63938 21-25263 125.00–127.00 Qbt 2 — — — — — — — — — 
MD21-06-63939 21-25263 165.00–167.00 Qbt 2 — — — — — — — — — 
MD21-06-63940 21-25263 215.00–217.00 Qbt 1v — — — — — — — — — 
MD21-06-63941 21-25263 269.00–271.00 Qbt 1g — — — — — — — — — 
MD21-06-63942 21-25263 330.00–332.00 Qbt t — — — — — — — — — 
MD21-06-63943 21-25263 340.00–342.00 Qct — — — — — — — — — 
MD21-06-63944 21-25263 351.00–354.00 Qbo — — — — — — — — — 
MD21-06-63973 21-25264 30.00–31.50 Qbt 3 — — — — — — — — — 
MD21-06-63974 21-25264 60.00–63.00 Qbt 3 — — — 0.0186 (J) 0.0125 (J) — — — — 
MD21-06-63981 21-25264 325.80–327.00 Qct — — — — — — 0.00042 (J) — — 
MD21-06-63982 21-25264 351.00–354.00 Qct — — — — — — 0.000387 (J) — — 
MD21-06-65821 21-25361 11.50–13.00 Qbt 3 — — — — — — — — — 
MD21-06-65823 21-25361 5.00–6.00 Qbt 3 — — — — — — — — — 
MD21-06-65843 21-25362 22.50–24.00 Qbt 3 — — — — — — — — — 
MD21-06-65844 21-25362 37.00–39.00 Qbt 3 — — — — — — — — — 
MD21-06-65847 21-25362 8.00–9.00 Qbt 3 — — — — — — — — — 
MD21-06-65851 21-25363 18.00–20.00 Qbt 3 — — — — — — — — — 
MD21-06-65852 21-25363 37.00–40.00 Qbt 3 — — — — — — — — — 
MD21-06-65855 21-25363 7.00–8.00 Fill 1.63E-07 (J) 1.73E-07 (J) 6.96E-07 — — — — — — 
MD21-06-65883 21-25365 27.00–30.00 Qbt 3 — — — — — 0.00359 — — — 
MD21-06-65890 21-25366 25.00–27.90 Qbt 3 — — — 0.0173 (J) 0.0131 (J) 0.0022 — — — 
MD21-06-65942 21-25372 50.00–52.00 Qbt 3 — — — — — — 0.000597 (J) — — 
MD21-06-65943 21-25372 75.00–77.00 Qbt 3 — — — — — — 0.000462 (J) — — 
MD21-06-65944 21-25372 101.50–103.50 Qbt 2 — — — — — — 0.000442 (J) — — 
MD21-06-65945 21-25372 181.00–183.00 Qbt 1v — — — — — — 0.00041 (J) — — 
MD21-06-65951 21-25372 6.00–7.00 Qbt 3 — — — — — — — — — 
MD21-06-65956 21-25373 32.00–34.00 Qbt 3 — — — 0.0109 (J) — — — — — 
MD21-06-65959 21-25373 66.00–69.00 Qbt 3 — — — — — — — — — 
MD21-06-65960 21-25373 99.00–101.00 Qbt 2 — — — — — — — — — 
MD21-06-65961 21-25373 139.00–141.00 Qbt 2 — — — — — — — — — 
MD21-06-65962 21-25373 211.00–213.00 Qbt 1v — — — — — — — — — 
MD21-06-65963 21-25373 276.00–279.00 Qbt 1g — — — — — — — — — 
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Table I-4.1-2 (continued) 
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MD21-06-65973 21-25374 27.00–29.00 Qbt 3 — — — — — — — — — 
MD21-06-65974 21-25374 109.00–111.00 Qbt 2 — — — — — — — — — 
MD21-06-65975 21-25374 174.00–176.00 Qbt 1v — — — — — — — — — 
MD21-06-65985 21-25375 29.00–30.00 Qbt 3 — — — — 0.0559 — — — — 
MD21-06-65986 21-25375 32.00–33.00 Qbt 3 — — — — — — — — — 
MD21-06-65988 21-25375 80.00–83.00 Qbt 3 — — — — — — — — — 
MD21-06-65989 21-25375 190.00–192.00 Qbt 1v — — — — — — — — — 
MD21-06-65990 21-25375 253.00–255.00 Qbt 1g — — — — — — — — — 
MD21-06-65991 21-25375 277.00–280.00 Qbt 1g — — — — — — — — — 
MD21-06-65994 21-25375 6.00–7.00 Fill — — — — — — — — — 
MD21-06-66000 21-25376 28.00–29.50 Qbt 3 — — — — — — — — — 
MD21-06-66001 21-25376 31.50–33.00 Qbt 3 — — — — — — — — — 
MD21-06-66002 21-25376 70.00–72.00 Qbt 3 — — — — — — — — — 
MD21-06-66003 21-25376 108.50–110.90 Qbt 2 — — — — — — — — — 
MD21-06-66004 21-25376 148.00–151.00 Qbt 2 — — — — — — — — — 
MD21-06-66005 21-25376 198.00–200.00 Qbt 1v — — — — — — — — — 
MD21-06-66006 21-25376 238.00–240.00 Qbt 1g — — — — — — — — — 
MD21-06-66007 21-25376 280.00–283.00 Qbt 1g — — — — — — 0.00227 — — 
MD21-06-66243 21-25405 0.00–0.50 Soil — — — 0.0113 (J) 0.0176 (J) — — — — 

See Appendix A for qualifier definitions. 
Units are mg/kg. 
* — = Not detected. 
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Table I-4.1-3  
Radionuclide COPCS for the Shafts, Beds, and RWSA 

Sample ID 
Location 

ID Depth (ft) Media Am
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Soil Background Value 0.013 1.65 na 0.023 0.054 1.31 naa 2.59 0.2 2.29 
Sediment Background Value 0.04 0.9 na 0.006 0.068 1.04 0.093 2.59 0.2 2.29 
Qbt 2,3,4 Background Value na na na na na na na 1.98 0.09 1.93 
Qbt 1v Background Value na na na na na na na 3.12 0.14 3.05 
Qbt 1g, Qct, Qbo Background Value na na na na na na na 4.0 0.18 3.9 

AAA3950 21-01615 0.00–0.50 Soil 0.033 (J-) —b — — 0.11 (J-) — 5.015713E-02 (J-) — — — 

AAA3951 21-01616 0.00–0.50 Soil 0.1 (J-) — — — 0.149 (J-) — — — — — 

AAA3954 21-01619 0.00–0.50 Soil 9.751 (J-) — — 0.535 (J-) 8.919 (J-) — — — — — 

AAA3958 21-01621 0.00–0.50 Soil — — — — — — 0.0533557 (J-) — — — 

AAA3959 21-01622 0.00–0.50 Soil — — — — — — 5.678161E-02 (J-) — — — 

AAA3961 21-01623 0.00–0.50 Soil 3.406 (J-) — — 0.354 (J-) 0.969 (J-) — 6.667447E-02 (J-) — — — 

AAA3962 21-01624 0.00–0.50 Soil — — — — — — 3.782066E-02 (J-) — — — 

AAA3963 21-01625 0.00–0.50 Soil 0.08 (J-) — — — 0.182 (J-) — 3.370412E-02 (J-) — — — 

AAA3964 21-01626 0.00–0.50 Soil — — — 0.031 (J-) — — 4.902605E-02 (J-) — — — 

AAA3965 21-01627 0.00–0.50 Soil 1.31 (J-) — — 3.639 (J-) 4.108 (J-) — 7.801332E-02 (J-) — — — 

AAA3985 21-01644 0.00–0.50 Soil 12.333 (J-) — — 1.307 (J-) 19.237 (J-) — 0.3575631 (J-) — — — 

AAA3986 21-01645 0.00–0.50 Soil 0.89 (J-) — — 0.124 (J-) 6.547 (J-) — 0.3305381 (J-) — — — 

AAA3987 21-01646 0.00–0.50 Soil 26.395 (J-) — — 6.851 (J-) 201.254 (J-) — 9.712644E-02 (J-) 3.363 (J-) — — 

AAA3988 21-01647 0.00–0.50 Soil — — — — — — 4.237251E-02 (J-) — — — 

AAA3989 21-01648 0.00–0.50 Soil 1.56 (J-) — — 0.273 (J-) 1.565 (J-) — 5.045045E-02 (J-) — — — 

AAA3993 21-01652 0.00–0.50 Soil 2.042 (J) — — 0.223 (J-) 3.735 (J-) — 6.343915E-02 (J-) — 0.38 (J-) — 

AAA3996 21-01655 0.00–0.50 Soil 0.504 (J-) — — — 0.136 (J-) — 4.768559E-02 (J-) — — — 

AAA3997 21-01656 0.00–0.50 Soil — — — — — — 5.432373E-02 (J-) — — — 

AAA3998 21-01657 0.00–0.50 Soil 0.027 (J-) — — — 0.06 (J-) — 7.567567E-02 (J-) — — — 

AAA4001 21-01658 0.00–0.50 Soil 2.831 (J-) — — 6.625 (J-) 8.602 (J-) — 0.2471635 (J-) — — — 

AAA4006 21-01662 0.00–0.50 Soil 3.212 (J-) — — 0.511 (J-) 4.791 (J-) — — — — — 
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Table I-4.1-3 (continued) 

Sample ID 
Location 
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Soil Background Value 0.013 na na 0.023 0.054 1.31 na 2.59 0.2 2.29 
Sediment Background Value 0.04 na na 0.006 0.068 1.04 0.093 2.59 0.2 2.29 
Qbt 2,3,4 Background Value na na na na na na na 1.98 0.09 1.93 
Qbt 1v Background Value na na na na na na na 3.12 0.14 3.05 
Qbt 1g, Qct, Qbo Background Value na na na na na na na 4.0 0.18 3.9 
0121-97-0002 21-05051 6.00–6.50 Fill 242.5 — — — 108.5 — — — — — 

0121-97-0003 21-05051 8.50–9.00 Fill 952.7 — — 18.02 2791 98.75 — 3.68 — — 

0121-97-0004 21-05051 11.50–12.00 Fill 1944 1.56 — — — — — 6.44 — — 

0121-97-0005 21-05051 13.80–14.50 Qbt 3 2155 6.78 — — — 5.17 — 8.82 — 2.41 

0121-97-0006 21-05051 20.00–21.00 Qbt 3 3617 7.95 — — 13170 8.6 — 7.56 — 2.77 

0121-97-0007 21-05051 27.50–28.00 Qbt 3 1092 — — 15.56 2006 — — 2.17 — — 

0121-97-0008 21-05051 40.00–40.50 Qbt 3 93.58 — — — 463.9 — — — — — 

0121-97-0009 21-05051 50.00–50.50 Qbt 3 57.31 — — — 377.4 — — — — — 

0121-97-0010 21-05051 61.00–61.50 Qbt 3 71.67 — — — 87.42 — — — — — 

0121-97-0011 21-05051 71.00–71.50 Qbt 3 27.06 — — — 49.23 — — — — — 

0121-97-0012 21-05051 80.00–80.50 Qbt 3 20.32 — — — 28.86 — — — — — 

0121-97-0013 21-05051 89.50–90.00 Qbt 3 46.1 — — — 49.57 — — — — — 

0121-97-0014 21-05051 99.50–100.00 Qbt 3 26.83 — — — 59.56 — — — — — 

0121-97-0015 21-05051 109.00–109.50 Qbt 2 4.89 — — — — — — — — — 

0121-97-0019 21-05051 149.50–150.00 Qbt 2 — — — — — 1.14 — — — — 

0121-97-0026 21-05052 2.50–3.00 Fill — — — — 0.86 — — — — — 

0121-97-0027 21-05052 9.00–9.50 Qal — — — — 0.4 — — — — — 

0121-97-0028 21-05052 20.00–20.50 Qal — — — 0.31 — — — — — — 

0121-97-0038 21-05052 119.00–120.00 Qbt 2 — — — 0.34 — — — — — — 

0121-97-0040 21-05052 139.00–140.00 Qbt 2 — — — 0.31 — — — — — — 

0121-97-0041 21-05052 149.00–150.00 Qbt 2 — — 4.42 — — — — — — — 

0121-97-0051 21-05053 4.20–4.60 Fill 6638 43.05 — — 5872 54.22 — — — — 

0121-97-0052 21-05053 6.50–7.00 Fill 2749 243.1 — 843.8 15,490 756.88 — 17.53 1.15 2.89 
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Table I-4.1-3 (continued) 

Sample ID 
Location 
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Soil Background Value 0.013 na na 0.023 0.054 1.31 na 2.59 0.2 2.29 
Sediment Background Value 0.04 na na 0.006 0.068 1.04 0.093 2.59 0.2 2.29 
Qbt 2,3,4 Background Value na na na na na na na 1.98 0.09 1.93 
Qbt 1v Background Value na na na na na na na 3.12 0.14 3.05 
Qbt 1g, Qct, Qbo Background Value na na na na na na na 4.0 0.18 3.9 
0121-97-0053 21-05053 9.50–10.00 Fill 14,760 19.89 — 2480 230,600 6.33 — 25.34 1.7 — 

0121-97-0054 21-05053 12.50–13.00 Qbt 3 308.5 — — 1.33 233.3 26.23 — 2.42 — — 

0121-97-0055 21-05053 17.00–17.30 Qbt 3 1,198 — — — 14.39 2.56 — 6.42 — 5.09 

0121-97-0056 21-05053 20.50–21.50 Qbt 3 602.6 — — — 29.9 6.32 — — — — 

0121-97-0057 21-05053 28.00–29.00 Qbt 3 1,740 — — — 8.63 2 — — — — 

0121-97-0059 21-05053 48.00–48.50 Qbt 3 1,615 — — 56.02 10,470 16.47 — 4.51 — — 

0121-97-0060 21-05053 59.50–60.00 Qbt 3 83.25 — — — 1292 — — — — — 

0121-97-0061 21-05053 60.00–60.70 Qbt 3 150 — — — 2871 2.7 — — — — 

0121-97-0066 21-05054 3.00–3.50 Fill 8.68 — — — 26.83 6.56 — — — — 

0121-97-0067 21-05054 6.00–6.50 Fill 3011 — — 146.4 11,030 37.55 — — — — 

0121-97-0068 21-05054 7.50–8.20 Fill 3000 1.17 — — — 52.26 — 4.54 — — 

0121-97-0069 21-05054 10.50–11.00 Fill 14,950 20.9 — 1687 161,900 8.94 — 34.51 2.44 3.22 

0121-97-0070 21-05054 14.20–15.00 Qbt 3 2893 — — — 1565 133.68 — — — — 

0121-97-0071 21-05054 21.80–22.10 Qbt 3 3787 — — — 4134 3.96 — 8.94 — 5.05 

0121-97-0072 21-05054 32.00–32.50 Qbt 3 313.4 — — — — — — — — — 

0121-97-0073 21-05054 35.50–36.00 Qbt 3 1138 — — — — — — — — — 

0121-97-0074 21-05054 50.00–50.50 Qbt 3 3.93 — — — 5.91 — — — — — 

0121-97-0081 21-05055 3.50–4.00 Fill — — — — 2.5 4.6 — — — — 

0121-97-0082 21-05055 8.50–9.00 Fill 270 33 — 88 14,000 21 — — — 33 

0121-97-0083 21-05055 14.50–15.00 Fill 510 21 — 200 32,000 14 — 18 — 18 

0121-97-0096 21-05056 4.50–5.00 Fill — — — 0.065 0.17 2 — — — — 

0121-97-0097 21-05056 11.80–12.20 Qbt 3 — — — 0.051 1.7 — — — — — 

0121-97-0098 21-05056 20.00–20.50 Qbt 3 — — — 0.063 1.1 — — — — — 
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Table I-4.1-3 (continued) 

Sample ID 
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Soil Background Value 0.013 na na 0.023 0.054 1.31 na 2.59 0.2 2.29 
Sediment Background Value 0.04 na na 0.006 0.068 1.04 0.093 2.59 0.2 2.29 
Qbt 2,3,4 Background Value na na na na na na na 1.98 0.09 1.93 
Qbt 1v Background Value na na na na na na na 3.12 0.14 3.05 
Qbt 1g, Qct, Qbo Background Value na na na na na na na 4.0 0.18 3.9 
0121-97-0099 21-05056 29.00–29.50 Qbt 3 — — — 0.096 8.9 1.1 — — — — 

0121-97-0100 21-05056 39.00–39.50 Qbt 3 — — — — 1.4 — — — — — 

0121-97-0101 21-05056 49.50–50.00 Qbt 3 — — — 0.074 0.75 1.2 — — — — 

0121-96-0481 21-05057 4.30–5.00 Fill 8.56 — — 0.045 1.203 — — — — — 

0121-96-0482 21-05057 9.50–10.00 Fill 2.41 — — 0.193 1.458 — — — — — 

0121-96-0483 21-05057 19.50–20.00 Fill 28.9 0.863 — 0.27 15.23 0.82 — — — — 

0121-96-0484 21-05057 22.50–23.90 Qal 210,000 2.5 — 170 2,800 — — 92 — 55 

0121-96-0485 21-05057 29.50–30.00 Qbt 3 2.56 — — — 0.174 — — — — — 

0121-96-0486 21-05057 39.50–40.00 Qbt 3 — — — — 0.843 — — — — — 

0121-96-0487 21-05057 49.50–50.00 Qbt 3 0.435 — — — 2.067 — — — — — 

0121-96-0491 21-05058 4.50–5.00 Fill — — — 0.26 27 1.6 — — — — 

0121-96-0492 21-05058 7.70–8.20 Fill — — — 0.24 43 4.8 — — — — 

0121-96-0494 21-05058 17.50–18.20 Fill 41 — — 0.37 36 1.3 — — — — 

0121-96-0495 21-05058 29.50–30.00 Qbt 3 — — — — — 1.5 — — — — 

0121-96-0496 21-05058 39.50–40.00 Qbt 3 — — — — — 2.1 — — — — 

0121-96-0497 21-05058 49.50–50.00 Qbt 3 — — — — 0.026 2.2 — — — — 

0121-97-0112 21-05059 10.20–10.70 Qal — — — — — — — 1.57 — 1.56 

0121-97-0113 21-05059 20.00–20.50 Qal — — — — — — — 1.77 — 1.85 

0121-97-0114 21-05059 31.50–32.00 Qal — — — — 2.64 — — — — — 

0121-97-0167 21-05061 10.00–10.50 Qbt 3 — — — — 201.7 — — — — — 

0121-97-0171 21-05061 49.00–49.50 Qbt 3 — — — — — — — — — 2.05 

0121-97-0173 21-05061 69.50–70.00 Qbt 3 — — — — — 1.48 — — — — 

0121-97-0178 21-05061 118.00–118.50 Qbt 2 — — — — 1.33 — — — — — 
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Table I-4.1-3 (continued) 

Sample ID 
Location 

ID Depth (ft) Media Am
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Soil Background Value 0.013 na na 0.023 0.054 1.31 na 2.59 0.2 2.29 
Sediment Background Value 0.04 na na 0.006 0.068 1.04 0.093 2.59 0.2 2.29 
Qbt 2,3,4 Background Value na na na na na na na 1.98 0.09 1.93 
Qbt 1v Background Value na na na na na na na 3.12 0.14 3.05 
Qbt 1g, Qct, Qbo Background Value na na na na na na na 4.0 0.18 3.9 
0121-97-0179 21-05061 128.50–129.00 Qbt 2 — — — — 1.3 — — — — — 

0121-97-0180 21-05061 140.00–140.50 Qbt 2 — — — — — — — — — 2.47 

0121-97-0191 21-05062 5.00–5.50 Qbt 3 — — — — 5.37 — — — — — 

0121-97-0194 21-05062 20.00–20.50 Qbt 3 — — — — 3.88 — — — — — 

0121-97-0196 21-05062 40.00–40.50 Qbt 3 — — — — 15.56 3.45 — — — — 

0121-97-0200 21-05062 78.40–79.50 Qbt 3 66,420 — — 3,719 49,020 50.38 — 99.44 — 4.08 

0121-96-0621 21-05065 4.50–5.00 Qbt 3 — — — — 0.11 — — — — — 

0121-96-0622 21-05065 10.00–10.50 Qbt 3 — — — — 0.028 — — — — — 

0121-96-0624 21-05065 29.50–30.00 Qbt 3 2 — — — — 0.99 — — — — 

0121-96-0625 21-05065 39.50–40.00 Qbt 3 — — — — — 1 — — — — 

0121-96-0626 21-05065 48.20–48.70 Qbt 3 — — — — 0.027 0.53 — — — — 

0121-97-1167 21-05071 50.50–51.00 Qbt 3 — — — — 0.45 — — — — — 

0121-97-0326 21-05073 2.50–3.00 Soil 2.6 — — 0.087 4.3 2.2 — — — — 

0121-97-0327 21-05073 8.50–9.00 Qbt 3 780 460 — 390 67,000 81 — 29 — 13 

0121-97-0328 21-05073 11.70–12.20 Qbt 3 330 27 — 96 12,000 10 — 45 — — 

0121-97-0329 21-05073 22.00–23.00 Qbt 3 — — — 0.048 7.7 8.8 — — — — 

0121-97-0330 21-05073 32.00–32.50 Qbt 3 — — — 0.13 21 2.8 — — — — 

0121-97-0331 21-05073 42.00–42.50 Qbt 3 — — — 0.033 7.1 3.5 — — — — 

0121-97-0332 21-05073 46.50–47.00 Qbt 3 — — — — 3.9 0.8 — — — — 

0121-97-0333 21-05073 62.00–62.50 Qbt 3 — — — — 2.3 5.4 — — — — 

0121-97-0334 21-05073 69.50–70.00 Qbt 3 — — — — 1.7 5 — — — — 

0121-97-1001 21-05074 0.80–1.30 Soil 83.21 — — — — — — — — — 

0121-97-1003 21-05074 19.50–20.00 Qbt 3 8.27 — — — — — — — — — 
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Table I-4.1-3 (continued) 

Sample ID 
Location 

ID Depth (ft) Media Am
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Soil Background Value 0.013 na na 0.023 0.054 1.31 na 2.59 0.2 2.29 
Sediment Background Value 0.04 na na 0.006 0.068 1.04 0.093 2.59 0.2 2.29 
Qbt 2,3,4 Background Value na na na na na na na 1.98 0.09 1.93 
Qbt 1v Background Value na na na na na na na 3.12 0.14 3.05 
Qbt 1g, Qct, Qbo Background Value na na na na na na na 4.0 0.18 3.9 
0121-97-1131 21-05075 6.70–7.20 Qbt 3 4.35 — — — 3.73 — — — — — 

0121-97-1132 21-05075 8.80–9.30 Qbt 3 164.5 25.86 — — 1836 2.33 — — — — 

0121-97-1133 21-05075 15.50–16.00 Qbt 3 65.85 — — 3.41 613.1 2.55 — — — — 

0121-97-1134 21-05075 20.00–21.00 Qbt 3 51.71 — — 2.74 410.1 2.47 — — — — 

0121-97-1137 21-05075 45.00–46.00 Qbt 3 101.2 0.58 — 12.1 2,150 — — — — — 

0121-97-1138 21-05075 58.00–58.50 Qbt 3 — — — — 18.8 2.18 — — — — 

0121-97-1139 21-05075 69.50–70.00 Qbt 3 3.34 0.5 — — 166 — — — — — 

MD21-06-63902 21-25262 170.00–172.00 Qbt 1v — — — — — — 0.383765 — 0.2 — 

MD21-06-63903 21-25262 235.00–238.00 Qbt 1v — — — — — — 0.4727273 — 0.284 — 

MD21-06-63935 21-25263 40.00–42.00 Qbt 3 — — — — — — 0.8364249 — — — 

MD21-06-63936 21-25263 70.00–73.00 Qbt 3 — — — — — — 0.7110922 — — — 

MD21-06-63937 21-25263 80.00–82.00 Qbt 3 — — — — — — 0.4974159 — — — 

MD21-06-63938 21-25263 125.00–127.00 Qbt 2 — — — — — — 0.2936922 — 0.139 — 

MD21-06-63939 21-25263 165.00–167.00 Qbt 2 — — — — — — 0.4899831 — 0.182 — 

MD21-06-63940 21-25263 215.00–217.00 Qbt 1v — — — — — — 0.3713124 — 0.273 — 

MD21-06-63941 21-25263 269.00–271.00 Qbt 1g — — — — 0.0584 — 6.661682 — — — 

MD21-06-63942 21-25263 330.00–332.00 Qbt t — — — — 0.0385 — 0.4357953 3.2 (J-) 0.184 (J-) 3.3 (J-)

MD21-06-63943 21-25263 340.00–342.00 Qct — — — — 0.138 — 0.555258 — 0.195 (J-) — 

MD21-06-63944 21-25263 351.00–354.00 Qbo — — — — — — 2.371801E-02 — — — 

MD21-06-63973 21-25264 30.00–31.50 Qbt 3 — — — — — — 0.5436301 — 0.0958 — 

MD21-06-63974 21-25264 60.00–63.00 Qbt 3 — — — — — — 0.5060955 — — — 

MD21-06-63975 21-25264 114.00–117.00 Qbt 2 — — — — — — 1.819956 — — — 

MD21-06-63976 21-25264 149.00–150.50 Qbt 2 — — — — — — 12.37195 — — — 
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Table I-4.1-3 (continued) 

Sample ID 
Location 

ID Depth (ft) Media Am
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Soil Background Value 0.013 na na 0.023 0.054 1.31 na 2.59 0.2 2.29 
Sediment Background Value 0.04 na na 0.006 0.068 1.04 0.093 2.59 0.2 2.29 
Qbt 2,3,4 Background Value na na na na na na na 1.98 0.09 1.93 
Qbt 1v Background Value na na na na na na na 3.12 0.14 3.05 
Qbt 1g, Qct, Qbo Background Value na na na na na na na 4.0 0.18 3.9 
MD21-06-63977 21-25264 152.50–154.00 Qbt 2 — — — — — — 15.80106 — — — 

MD21-06-63978 21-25264 196.00–199.00 Qbt 1v — — — — — — 17.51237 — 0.478 — 

MD21-06-63979 21-25264 257.00–259.00 Qbt 1g — — — — — — 8.294977 — 0.192 — 

MD21-06-63980 21-25264 301.00–304.00 Qbt 1g — — — — — — — — 0.374 — 

MD21-06-63982 21-25264 351.00–354.00 Qct — — — — — — 0.2085714 — — — 

MD21-06-65942 21-25372 50.00–52.00 Qbt 3 — — — — — — 5.01568 — — — 

MD21-06-65943 21-25372 75.00–77.00 Qbt 3 — — — — — — 3.205729 — — — 

MD21-06-65944 21-25372 101.50–103.50 Qbt 2 — — — — — — 4.465968 — — — 

MD21-06-65945 21-25372 181.00–183.00 Qbt 1v — — — — — — 7.433543 — — — 

MD21-06-65946 21-25372 229.00–231.00 Qbt 1g — — — — — — 21.69505 — — — 

MD21-06-65947 21-25372 276.00–279.00 Qbt 1g — — — — — — 24.54441 — — — 

MD21-06-65956 21-25373 32.00–34.00 Qbt 3 — — — — — — 0.0454976 — — — 

MD21-06-65957 21-25373 36.00–38.00 Qbt 3 — — — — — — 5.166652E-02 — — — 

MD21-06-65958 21-25373 52.50–54.00 Qbt 3 — — — — — — 5.043579E-02 — — — 

MD21-06-65959 21-25373 66.00–69.00 Qbt 3 — — — — — — 5.897444E-02 — — — 

MD21-06-65960 21-25373 99.00–101.00 Qbt 2 — — — — — — 0.1307482 — 0.0943 — 

MD21-06-65961 21-25373 139.00–141.00 Qbt 2 — — — — — — 0.468239 — — — 

MD21-06-65962 21-25373 211.00–213.00 Qbt 1v — — — — — — 3.512641 — — — 

MD21-06-65963 21-25373 276.00–279.00 Qbt 1g — — — — — — 0.0405793 — 0.186 — 

MD21-06-65973 21-25374 27.00–29.00 Qbt 3 0.14 — — — 0.162 (J-) — 6.731767 — — — 

MD21-06-65974 21-25374 109.00–111.00 Qbt 2 0.11 — — — — — 3.546952 — — — 

MD21-06-65975 21-25374 174.00–176.00 Qbt 1v — — — — — — 12.8 — — — 

MD21-06-65977 21-25374 276.00–279.00 Qbt 1g — — — — — — 1.51373 — — — 
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Table I-4.1-3 (continued) 

Sample ID 
Location 
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Soil Background Value 0.013 na na 0.023 0.054 1.31 na 2.59 0.2 2.29 
Sediment Background Value 0.04 na na 0.006 0.068 1.04 0.093 2.59 0.2 2.29 
Qbt 2,3,4 Background Value na na na na na na na 1.98 0.09 1.93 
Qbt 1v Background Value na na na na na na na 3.12 0.14 3.05 
Qbt 1g, Qct, Qbo Background Value na na na na na na na 4.0 0.18 3.9 
MD21-06-65985 21-25375 29.00–30.00 Qbt 3 12.1 — — 0.146 16.4 — — — — — 

MD21-06-65986 21-25375 32.00–33.00 Qbt 3 83.5 — — 0.531 58.2 — — — — — 

MD21-06-65987 21-25375 57.00–58.00 Qbt 3 — — — — — — — — 0.216 (J-) — 

MD21-06-65988 21-25375 80.00–83.00 Qbt 3 9.63 (J+) — — 0.0869 (J+) 15.6 (J+) — — — 0.202 — 

MD21-06-65990 21-25375 253.00–255.00 Qbt 1g — — — — — — — — 0.212 — 

MD21-06-65991 21-25375 277.00–280.00 Qbt 1g — — — — — — 6.755451E-02 — 0.262 — 

MD21-06-66000 21-25376 28.00–29.50 Qbt 3 — — — — — — 0.2884367 — — — 

MD21-06-66001 21-25376 31.50–33.00 Qbt 3 — — — — — — 0.1994072 — — — 

MD21-06-66002 21-25376 70.00–72.00 Qbt 3 — — — — — — 0.1383011 — — — 

MD21-06-66003 21-25376 108.50–110.90 Qbt 2 — — — — — — 0.1800255 — — — 
MD21-06-66004 21-25376 148.00–151.00 Qbt 2 — — — — — — 0.2247865 — — — 

MD21-06-66005 21-25376 198.00–200.00 Qbt 1v — — — — — — 0.325968 — 0.163 — 

MD21-06-66006 21-25376 238.00–240.00 Qbt 1g — — — — — — 1.67386 — — — 

MD21-06-66007 21-25376 280.00–283.00 Qbt 1g — — — — — — — — 0.223 — 

MD21-06-66243 21-25405 0.00–0.50 Soil 34.8 — — — 12.2 — 2.462706E-02 — — — 

MD21-06-66244 21-25405 1.50–2.00 Soil 7.26 (J+) — — 0.117 8.19 — 8.805069E-02 — — — 
See Appendix A for qualifier definitions. 
Units are pCi/g. 
Background values and fallout values are from LANL 1998, 59730. 
a na = Not available. 
b — = Not above background/fallout value or not detected. 
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Table I-4.1-4 
Inorganic COPCs for Building 21-035 

Sample ID Location ID Depth (ft) Media Al
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Soil Background Value   29,200 0.83 8.17 295 1.83 0.4 19.3 
Qbt 2,3,4 Background Value  7340 0.5 2.79 46 1.21 1.63 7.14 
Qbt 1v Background Value   8170 0.5 1.81 26.5 1.7 0.4 2.24 
Qbt 1g, Qct, Qbo Background Value  3560 0.5 0.56 25.7 1.44 0.4 2.6 

AAA0564 21-01085 0.00–0.08 Soil 5.2 (U) —a — — — 0.45 (UJ) — 
AAA3966 21-01628 0.00–0.50 Soil — — — — — 1.7 (U) — 
AAB7314 21-02535 2.50–5.00 Fill — — — — — 0.57 (U) — 
AAB7316 21-02536 5.00–7.50 Soil — — — — — 0.5 (U) — 
AAB7320 21-02537 7.50–10.00 Qbt 3 — — — — — — — 
AAB7323 21-02538 5.00–7.50 Fill — — — — — 0.7 (U) — 
AAB7328 21-02539 7.50–10.00 Soil — — — — — 1 (J) — 
AAB7332 21-02540 7.50–10.00 Qbt 3 — — — — — — — 
AAB7334 21-02541 2.50–5.00 Soil — — — — — 0.76 (J) — 
AAB9109 21-02541 10.00–12.50 Qbt 3 7390 — — 79.6 — — — 
AAB7340 21-02543 2.50–5.00 Soil — — — — — 0.49 (U) — 
AAB7342 21-02544 5.00–7.50 Soil — — — — — 0.83 (J) — 
AAB7343 21-02545 0.00–5.00 Soil — — — — — 0.7 (U) — 
AAB7347 21-02546 0.00–5.00 Soil — — — — — 0.48 (U) — 
AAB7352 21-02547 5.00–10.00 Soil — — — — — 7.1 — 
AAB7355 21-02548 2.50–5.00 Soil — — — — — 0.47 (U) — 
AAB9110 21-02609 5.00–7.50 Soil — — — — — 0.84 (J) — 
AAB9111 21-02610 5.00–7.50 Soil — — — — — 0.65 (J) — 

0121-97-0136 21-05060 4.50–5.00 Soil 9 (U) — — — — 0.5 (U) — 
0121-97-0137 21-05060 10.00–10.50 Qbt 3 — 8.5 (U) — — — — — 
0121-97-0138 21-05060 20.00–20.50 Qbt 3 — 8.5 (U) — — — — — 
0121-97-0139 21-05060 30.00–30.50 Qbt 3 — 8.6 (J) — — — — — 
0121-97-0140 21-05060 42.00–42.50 Qbt 3 — 8.7 (U) — — — — — 
0121-97-0141 21-05060 50.00–50.50 Qbt 3 — 8.1 (U) — — — — 22.5 
0121-97-0142 21-05060 60.00–60.50 Qbt 3 — 8.2 (U) — — — — — 
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Table I-4.1-4 (continued) 

Sample ID Location ID Depth (ft) Media Al
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Soil Background Value   29,200 0.83 8.17 295 1.83 0.4 19.3 
Qbt 2,3,4 Background Value  7340 0.5 2.79 46 1.21 1.63 7.14 
Qbt 1v Background Value   8170 0.5 1.81 26.5 1.7 0.4 2.24 
Qbt 1g, Qct, Qbo Background Value  3560 0.5 0.56 25.7 1.44 0.4 2.6 

0121-97-0143 21-05060 69.50–70.00 Qbt 3 — 8.5 (U) — — — — — 
0121-97-0144 21-05060 79.50–80.00 Qbt 3 — 8.7 (U) — — — — — 
0121-97-0145 21-05060 89.00–89.50 Qbt 3 — 9.5 (J) — — — — — 
0121-97-0146 21-05060 99.50–100.00 Qbt 3 — 8.4 (U) — — — — — 
0121-97-0147 21-05060 109.00–109.20 Qbt 2 — 8.3 (U) — — — — — 
0121-97-0148 21-05060 118.50–119.00 Qbt 2 — 8.4 (U) — — — — — 
0121-97-0149 21-05060 129.00–129.50 Qbt 2 — 8.3 (U) — — — — — 
0121-97-0150 21-05060 139.00–139.50 Qbt 2 — 8.4 (U) — — — — — 
0121-97-0151 21-05060 150.00–150.50 Qbt 2 — 8.3 (U) — — — — — 
0121-97-0152 21-05060 160.00–160.50 Qbt 2 — 8.4 (U) — — — — — 
0121-97-0153 21-05060 169.50–170.00 Qbt 2 — 8.5 (U) — — — — — 
0121-97-0154 21-05060 174.50–175.00 Qbt 2 — 8.5 (U) — — — — — 

MD21-06-63897 21-25262 22.00–23.50 Qbt 3 — — — — — — — 
MD21-06-63898 21-25262 75.00–77.00 Qbt 3 — — — — — — — 
MD21-06-63899 21-25262 110.00–113.00 Qbt 2 — — — — — — — 
MD21-06-63900 21-25262 116.00–118.00 Qbt 2 — — — — — — 17.1 (J) 
MD21-06-63901 21-25262 141.90–143.40 Qbt 2 12,300 (J+) — — 51.6 6.93 — — 
MD21-06-63902 21-25262 170.00–172.00 Qbt 1v — — — — — — — 
MD21-06-63903 21-25262 235.00–238.00 Qbt 1v — — 2.37 — — 0.596 (U) — 
MD21-06-63904 21-25262 251.00–253.00 Qbt 1g — — 0.714 (J) — — 0.56 (U) 3.09 
MD21-06-63905 21-25262 333.00–335.00 Qct 7,940 (J+) — 1.81 (U) — 1.47 (J-) 0.603 (U) 3.12 
MD21-06-63906 21-25262 373.00–375.00 Qct — — 1.74 (U) — — 0.581 (U) — 
MD21-06-63907 21-25262 378.00–380.00 Qbo — — 1.67 (U) — — 0.558 (U) — 
MD21-06-65769 21-25355 17.50–20.00 Qbt 3 — — — — — — — 
MD21-06-65770 21-25355 38.00–40.00 Qbt 3 — — — — — — — 
MD21-06-65777 21-25356 27.50–28.50 Qbt 3 — — — — — — — 
MD21-06-65778 21-25356 38.00–40.00 Qbt 3 — — — — — — — 
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Table I-4.1-4 (continued) 

Sample ID Location ID Depth (ft) Media Al
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Soil Background Value   29,200 0.83 8.17 295 1.83 0.4 19.3 
Qbt 2,3,4 Background Value  7340 0.5 2.79 46 1.21 1.63 7.14 
Qbt 1v Background Value   8170 0.5 1.81 26.5 1.7 0.4 2.24 
Qbt 1g, Qct, Qbo Background Value  3560 0.5 0.56 25.7 1.44 0.4 2.6 

MD21-06-65785 21-25357 38.00–40.00 Qbt 3 — — — — — — — 
MD21-06-65794 21-25358 38.00–40.00 Qbt 3 — — — — — — — 
MD21-06-65802 21-25359 5.00–7.50 Fill —  — — — 2.7 — 
MD21-06-65803 21-25359 21.00–22.00 Qbt 3 — — — — — — — 
MD21-06-65804 21-25359 38.00–40.00 Qbt 3 — — — — — — — 
MD21-06-65810 21-25360 38.00–40.00 Qbt 3 — — — — — — — 
MD21-06-66187 21-25390 30.00–31.00 Qbt 3 — — — — — — — 
MD21-06-66188 21-25390 32.50–33.50 Qbt 3 — — — — — — — 
MD21-06-66189 21-25390 74.00–75.00 Qbt 3 — — — — — — — 
MD21-06-66190 21-25390 97.00–100.00 Qbt 3 — — — — — — — 
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Table I-4.1-4 (continued) 

Sample ID 
Location 

ID Depth (ft) Media Co
pp

er
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y 
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el 

Soil Background Value   14.7 nab 21,500 22.3 na 671 0.1 15.4 
Qbt 2,3,4 Background Value  4.66 na 14,500 11.2 na 482 0.1 6.58 
Qbt 1v Background Value   3.26 na 9900 18.4 na 408 0.1 2 
Qbt 1g, Qct, Qbo Background Value  3.96 na 3700 13.5 na 189 0.1 2 

AAA0564 21-01085 0.00–0.08 Soil — — — — 2.9 — — — 
AAA3966 21-01628 0.00–0.50 Soil — — — — 10.6 (J) — — — 
AAB7314 21-02535 2.50–5.00 Fill — — — — — — — — 
AAB7316 21-02536 5.00–7.50 Soil — — — — — — — — 
AAB7320 21-02537 7.50–10.00 Qbt 3 — — — — — — — — 
AAB7323 21-02538 5.00–7.50 Fill — — — — — — — — 
AAB7328 21-02539 7.50–10.00 Soil — — — — — — 0.2 — 
AAB7332 21-02540 7.50–10.00 Qbt 3 — — — — — — — — 
AAB7334 21-02541 2.50–5.00 Soil — — — — — — — — 
AAB9109 21-02541 10.00–12.50 Qbt 3 7.5 — — 11.4 — — — 15.9 
AAB7340 21-02543 2.50–5.00 Soil — — — — — — — — 
AAB7342 21-02544 5.00–7.50 Soil — — — — — — 0.3 — 
AAB7343 21-02545 0.00–5.00 Soil — — — — — — — — 
AAB7347 21-02546 0.00–5.00 Soil — — — — — — — — 
AAB7352 21-02547 5.00–10.00 Soil 23.1 — — — 7.9 (J) — — 53.5 
AAB7355 21-02548 2.50–5.00 Soil — — — — — — — — 
AAB9110 21-02609 5.00–7.50 Soil — — — — — — 0.12 — 
AAB9111 21-02610 5.00–7.50 Soil — — — — — — 0.2 — 

0121-97-0136 21-05060 4.50–5.00 Soil — — — — — — — — 
0121-97-0137 21-05060 10.00–10.50 Qbt 3 — — — — — — — — 
0121-97-0138 21-05060 20.00–20.50 Qbt 3 — — — — — — — — 
0121-97-0139 21-05060 30.00–30.50 Qbt 3 — — — — — — — — 
0121-97-0140 21-05060 42.00–42.50 Qbt 3 — — — — — — — — 
0121-97-0141 21-05060 50.00–50.50 Qbt 3 — — — — — — — 10.8 
0121-97-0142 21-05060 60.00–60.50 Qbt 3 — — — — — — — — 
0121-97-0143 21-05060 69.50–70.00 Qbt 3 — — — — — — — — 
0121-97-0144 21-05060 79.50–80.00 Qbt 3 — — — — — — — — 
0121-97-0145 21-05060 89.00–89.50 Qbt 3 — — — — — — — — 
0121-97-0146 21-05060 99.50–100.00 Qbt 3 — — — — — — — — 
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Table I-4.1-4 (continued) 

Sample ID 
Location 

ID Depth (ft) Media Co
pp

er
 

Fl
uo

rid
e 

Iro
n 

Le
ad

 

Li
th

iu
m

 

Ma
ng

an
es

e 

Me
rc

ur
y 

Ni
ck

el 

Soil Background Value   14.7 nab 21,500 22.3 na 671 0.1 15.4 
Qbt 2,3,4 Background Value  4.66 na 14,500 11.2 na 482 0.1 6.58 
Qbt 1v Background Value   3.26 na 9900 18.4 na 408 0.1 2 
Qbt 1g, Qct, Qbo Background Value  3.96 na 3700 13.5 na 189 0.1 2 

0121-97-0147 21-05060 109.00–109.20 Qbt 2 — — — — — — — — 
0121-97-0148 21-05060 118.50–119.00 Qbt 2 — — — — — — — — 
0121-97-0149 21-05060 129.00–129.50 Qbt 2 — — — — — — — — 
0121-97-0150 21-05060 139.00–139.50 Qbt 2 — — — — — — — — 
0121-97-0151 21-05060 150.00–150.50 Qbt 2 — — — — — — — — 
0121-97-0152 21-05060 160.00–160.50 Qbt 2 — — — — — — — — 
0121-97-0153 21-05060 169.50–170.00 Qbt 2 — — — — — — — — 
0121-97-0154 21-05060 174.50–175.00 Qbt 2 — — — — — — — — 

MD21-06-63897 21-25262 22.00–23.50 Qbt 3 — — — 17.2 — — — — 
MD21-06-63898 21-25262 75.00–77.00 Qbt 3 — — — — — — — — 
MD21-06-63899 21-25262 110.00–113.00 Qbt 2 — — — — — — — — 
MD21-06-63900 21-25262 116.00–118.00 Qbt 2 — — — — — — — — 
MD21-06-63901 21-25262 141.90–143.40 Qbt 2 — — — — — — — — 
MD21-06-63902 21-25262 170.00–172.00 Qbt 1v — — — — — — — — 
MD21-06-63903 21-25262 235.00–238.00 Qbt 1v — 18.2 — — — — — — 
MD21-06-63904 21-25262 251.00–253.00 Qbt 1g — — 5980 (J+) — — 201 — — 
MD21-06-63905 21-25262 333.00–335.00 Qct — — 4400 — — — — — 
MD21-06-63906 21-25262 373.00–375.00 Qct — — — — — — — — 
MD21-06-63907 21-25262 378.00–380.00 Qbo — — — — — — — — 
MD21-06-65769 21-25355 17.50–20.00 Qbt 3 — — — — — — — — 
MD21-06-65770 21-25355 38.00–40.00 Qbt 3 — — — — — — — — 
MD21-06-65777 21-25356 27.50–28.50 Qbt 3 — — — — — — — — 
MD21-06-65778 21-25356 38.00–40.00 Qbt 3 — — — — — — — — 
MD21-06-65785 21-25357 38.00–40.00 Qbt 3 — — — — — — — — 
MD21-06-65794 21-25358 38.00–40.00 Qbt 3 — — — — — — — — 
MD21-06-65802 21-25359 5.00–7.50 Fill —   — —  0.292 17.2 (J+) 
MD21-06-65803 21-25359 21.00–22.00 Qbt 3 — — — — — — — — 
MD21-06-65804 21-25359 38.00–40.00 Qbt 3 — — — — — — — — 
MD21-06-65810 21-25360 38.00–40.00 Qbt 3 — — — — — — — — 
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Table I-4.1-4 (continued) 

Sample ID 
Location 

ID Depth (ft) Media Co
pp

er
 

Fl
uo

rid
e 

Iro
n 

Le
ad

 

Li
th

iu
m

 

Ma
ng

an
es

e 

Me
rc

ur
y 

Ni
ck

el 

Soil Background Value   14.7 nab 21,500 22.3 na 671 0.1 15.4 
Qbt 2,3,4 Background Value  4.66 na 14,500 11.2 na 482 0.1 6.58 
Qbt 1v Background Value   3.26 na 9900 18.4 na 408 0.1 2 
Qbt 1g, Qct, Qbo Background Value  3.96 na 3700 13.5 na 189 0.1 2 
MD21-06-66187 21-25390 30.00–31.00 Qbt 3 — — — — — — — — 
MD21-06-66188 21-25390 32.50–33.50 Qbt 3 — — — — — — — — 
MD21-06-66189 21-25390 74.00–75.00 Qbt 3 — — — — — — — — 
MD21-06-66190 21-25390 97.00–100.00 Qbt 3 — — — — — — — — 
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Table I-4.1-4 (continued) 

Sample ID 
Location 

ID Depth (ft) Media Ni
tra

te
 

Pe
rc

hl
or

at
e 

Se
len

iu
m

 

Si
lve

r 

St
ro

nt
iu

m
 

Va
na

di
um

 

Zi
nc

 

Soil Background Value   na na 1.52 1 na 39.6 48.8 
Qbt 2,3,4 Background Value  na na 0.3 1 na 17 63.5 
Qbt 1v Background Value   na na 0.3 1 na 4.48 40 
Qbt 1g, Qct, Qbo Background Value  na na 0.3 1 na 4.59 84.6 

AAA0564 21-01085 0.00–0.08 Soil — — — — 2.5 (J) — 63.8 
AAA3966 21-01628 0.00–0.50 Soil — — — 1.1 (U) 32 — — 
AAB7314 21-02535 2.50–5.00 Fill — — — 2.7 (U) — — — 
AAB7316 21-02536 5.00–7.50 Soil — — — 2.5 (U) — — — 
AAB7320 21-02537 7.50–10.00 Qbt 3 — — 1.1 (U) 3.8 (U)  — — 
AAB7323 21-02538 5.00–7.50 Fill — — — 2.6 (U) — — — 
AAB7328 21-02539 7.50–10.00 Soil — — — 2.5 (U) — — — 
AAB7332 21-02540 7.50–10.00 Qbt 3 — — 0.73 (U) 2.4 (U)  — — 
AAB7334 21-02541 2.50–5.00 Soil — — — 2.2 (U) — — — 
AAB9109 21-02541 10.00–12.50 Qbt 3 — — 0.73 (U) 2.4 (U)  — — 
AAB7340 21-02543 2.50–5.00 Soil — — — 2.3 (U) — — — 
AAB7342 21-02544 5.00–7.50 Soil — — — 2.4 (U) — — — 
AAB7343 21-02545 0.00–5.00 Soil — — — 2.1 (U) — — — 
AAB7347 21-02546 0.00–5.00 Soil — — — 2.4 (U) — — — 
AAB7352 21-02547 5.00–10.00 Soil — — — 2.3 (U) 24.5 — 71.4 
AAB7355 21-02548 2.50–5.00 Soil — — — 2.3 (U) — — — 
AAB9110 21-02609 5.00–7.50 Soil — — — 2.4 (U) — — — 
AAB9111 21-02610 5.00–7.50 Soil — — — 2.3 (U) — — — 

0121-97-0136 21-05060 4.50–5.00 Soil — — — — — — — 
0121-97-0137 21-05060 10.00–10.50 Qbt 3 — — 0.45 (J-) — — — — 
0121-97-0138 21-05060 20.00–20.50 Qbt 3 — — 0.34 (UJ) — — — — 
0121-97-0139 21-05060 30.00–30.50 Qbt 3 — — 0.43 (J-) 1.5 (J) — — — 
0121-97-0140 21-05060 42.00–42.50 Qbt 3 — — 0.35 (UJ) — — — — 
0121-97-0141 21-05060 50.00–50.50 Qbt 3 — — 0.33 (UJ) — — — — 
0121-97-0142 21-05060 60.00–60.50 Qbt 3 — — 0.34 (UJ) 1.3 (J) — — — 
0121-97-0143 21-05060 69.50–70.00 Qbt 3 — — 0.34 (UJ) — — — — 
0121-97-0144 21-05060 79.50–80.00 Qbt 3 — — 0.33 (UJ) — — — — 
0121-97-0145 21-05060 89.00–89.50 Qbt 3 — — 0.54 (J-) — — — — 
0121-97-0146 21-05060 99.50–100.00 Qbt 3 — — 0.6 (J-) 1.2 (J) — — — 
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Table I-4.1-4 (continued) 

Sample ID 
Location 

ID Depth (ft) Media Ni
tra

te
 

Pe
rc

hl
or

at
e 

Se
len

iu
m

 

Si
lve

r 

St
ro

nt
iu

m
 

Va
na

di
um

 

Zi
nc

 

Soil Background Value   na na 1.52 1 na 39.6 48.8 
Qbt 2,3,4 Background Value  na na 0.3 1 na 17 63.5 
Qbt 1v Background Value   na na 0.3 1 na 4.48 40 
Qbt 1g, Qct, Qbo Background Value  na na 0.3 1 na 4.59 84.6 

0121-97-0147 21-05060 109.00–109.20 Qbt 2 — — 0.34 (U) — — — — 
0121-97-0148 21-05060 118.50–119.00 Qbt 2 — — 0.34 (U) — — — — 
0121-97-0149 21-05060 129.00–129.50 Qbt 2 — — 0.34 (U) — — — — 
0121-97-0150 21-05060 139.00–139.50 Qbt 2 — — 0.34 (U) — — — — 
0121-97-0151 21-05060 150.00–150.50 Qbt 2 — — 0.34 (U) — — — — 
0121-97-0152 21-05060 160.00–160.50 Qbt 2 — — 0.34 (U) — — — — 
0121-97-0153 21-05060 169.50–170.00 Qbt 2 — — 0.34 (U) — — — — 
0121-97-0154 21-05060 174.50–175.00 Qbt 2 — — 0.34 (U) — — — — 

MD21-06-63897 21-25262 22.00–23.50 Qbt 3 — — 1.56 (U) — — — — 
MD21-06-63898 21-25262 75.00–77.00 Qbt 3 — 0.000909 (J) 1.51 (U) — — — — 
MD21-06-63899 21-25262 110.00–113.00 Qbt 2 — — 1.55 (U) — — — — 
MD21-06-63900 21-25262 116.00–118.00 Qbt 2 0.531 (J) — 1.58 (U) — — — — 
MD21-06-63901 21-25262 141.90–143.40 Qbt 2 0.655 (J) — 1.59 (U) — — — 64.7 
MD21-06-63902 21-25262 170.00–172.00 Qbt 1v — — 1.62 (U) — — — — 
MD21-06-63903 21-25262 235.00–238.00 Qbt 1v 2.48 0.001 (J) 1.79 (U) — — — — 
MD21-06-63904 21-25262 251.00–253.00 Qbt 1g 4.14 0.001 (J) 1.68 (U) — — — — 
MD21-06-63905 21-25262 333.00–335.00 Qct 3.26 0.0211 1.81 (U) — — 4.99 — 
MD21-06-63906 21-25262 373.00–375.00 Qct 22.1 (J-) 0.0111 1.74 (U) — — — — 
MD21-06-63907 21-25262 378.00–380.00 Qbo 8.34 (J-) 0.01 1.67 (U) — — — — 
MD21-06-65769 21-25355 17.50–20.00 Qbt 3 0.519 (J) — 1.61 (U) — — — — 
MD21-06-65770 21-25355 38.00–40.00 Qbt 3 0.741 (J) — 1.63 (U) — — — — 
MD21-06-65777 21-25356 27.50–28.50 Qbt 3 2.45 — 1.6 (U) — — — — 
MD21-06-65778 21-25356 38.00–40.00 Qbt 3 2.41 0.000686 (J) 1.63 (U) — — — — 
MD21-06-65785 21-25357 38.00–40.00 Qbt 3 0.862 (J) — 1.52 (U) — — — — 
MD21-06-65794 21-25358 38.00–40.00 Qbt 3 1.59 — 1.56 (U) — — — — 
MD21-06-65802 21-25359 5.00–7.50 Fill — — 1.78 (U) — —  — 
MD21-06-65803 21-25359 21.00–22.00 Qbt 3 0.483 (J-) — 1.76 (U) — — — — 
MD21-06-65804 21-25359 38.00–40.00 Qbt 3 0.448 (J-) — 1.73 (U) — — — — 
MD21-06-65810 21-25360 38.00–40.00 Qbt 3 0.515 (J) — 1.59 (U) — — — — 
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Table I-4.1-4 (continued) 

Sample ID 
Location 

ID Depth (ft) Media Ni
tra

te
 

Pe
rc

hl
or

at
e 

Se
len

iu
m

 

Si
lve

r 

St
ro

nt
iu

m
 

Va
na

di
um

 

Zi
nc

 

Soil Background Value   na na 1.52 1 na 39.6 48.8 
Qbt 2,3,4 Background Value  na na 0.3 1 na 17 63.5 
Qbt 1v Background Value   na na 0.3 1 na 4.48 40 
Qbt 1g, Qct, Qbo Background Value  na na 0.3 1 na 4.59 84.6 
MD21-06-66187 21-25390 30.00–31.00 Qbt 3 1.3 — 1.7 (U) — — — — 
MD21-06-66188 21-25390 32.50–33.50 Qbt 3 1.13 — 1.61 (U) — — — — 
MD21-06-66189 21-25390 74.00–75.00 Qbt 3 1.28 — 1.63 (U) — — — — 
MD21-06-66190 21-25390 97.00–100.00 Qbt 3 1.36 — 1.58 (U) — — — — 

See Appendix A for qualifier definitions. 
Units are mg/kg. 
Background values are from LANL 1998, 59730. 
a — = Not above background value. 
b na = Not available. 
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Table I-4.1-5 
Organic COPCs for Building 21-035 

Sample ID Location ID Depth (ft) Media Ac
et

on
e 

Be
nz

oi
c a

cid
 

Bi
s(

2-
et

hy
lh

ex
yl)

ph
th

ala
te

 

Br
om

op
he

ny
l-p

he
ny

let
he

r[4
-] 

Bu
ta

no
ne

[2
-] 

Ca
rb

on
 d

isu
lfi

de
 

Ch
lo

ro
fo

rm
 

Di
-n

-b
ut

ylp
ht

ha
lat

e 

AAA3966 21-01628 0.00–0.50 Soil —* — 0.062 (J) — — — — — 
0121-97-0141 21-05060 50.00–50.50 Qbt 3 — — — — — — — 0.071 (J) 
0121-97-0144 21-05060 79.50–80.00 Qbt 3 — — 0.079 (J) — 0.004 (J) — — — 
0121-97-0150 21-05060 139.00–139.50 Qbt 2 — — — — 0.002 (J) — — — 

MD21-06-63897 21-25262 22.00–23.50 Qbt 3 — 0.278 (J) — — — — — — 
MD21-06-63898 21-25262 75.00–77.00 Qbt 3 — — — 0.076 (J) — — — — 
MD21-06-63902 21-25262 170.00–172.00 Qbt 1v 0.0402 (J) — — — — — — — 
MD21-06-63903 21-25262 235.00–238.00 Qbt 1v 0.0353 (J+) 0.348 (J) — — — — — — 
MD21-06-63904 21-25262 251.00–253.00 Qbt 1g — — — — — 0.00231 (J) — — 
MD21-06-63905 21-25262 333.00–335.00 Qct — 0.661 (J) — — — — — — 
MD21-06-63906 21-25262 373.00–375.00 Qct — 0.65 (J) — — — — — — 
MD21-06-63907 21-25262 378.00–380.00 Qbo — 0.617 (J) — — — — — — 
MD21-06-65769 21-25355 17.50–20.00 Qbt 3 0.0223 (J) — — — — — — — 
MD21-06-65773 21-25355 5.80–6.00 Qbt 3 — — — — — — — — 
MD21-06-65781 21-25356 6.00–6.50 Fill — — — — — — — — 
MD21-06-65789 21-25357 6.40–6.80 Fill — — — — — — — — 
MD21-06-65802 21-25359 5.00–7.50 Fill 0.0407 (J) — — — 0.014 (J) — — — 
MD21-06-65803 21-25359 21.00–22.00 Qbt 3 — — — — — — — — 
MD21-06-65804 21-25359 38.00–40.00 Qbt 3 — — — — — — — — 
MD21-06-65818 21-25360 11.00–11.50 Qbt 3 — — — — — — — — 
MD21-06-66187 21-25390 30.00–31.00 Qbt 3 — — — — — — 0.000295 (J) — 
MD21-06-66188 21-25390 32.50–33.50 Qbt 3 — 0.59 (J) — — — — — — 
MD21-06-66190 21-25390 97.00–100.00 Qbt 3 — 0.567 (J) — — — — — — 
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Table I-4.1-5 (continued) 

Sample ID Location ID Depth (ft) Media He
pt

ac
hl

or
od

ib
en

zo
di

ox
in

 
[1

,2,
3,4

,6,
7,8

-] 

He
pt

ac
hl

or
od

ib
en

zo
di

ox
in

s 
(to

ta
l) 

Me
th

yle
ne

 ch
lo

rid
e 

Oc
ta

ch
lo

ro
di

be
nz

od
io

xin
 

[1
,2,

3,4
,6,

7,8
,9-

] 

Te
tra

ch
lo

ro
et

he
ne

 

To
lu

en
e 

Xy
len

e[
1,3

-]+
Xy

len
e[

1,4
-] 

AAA3966 21-01628 0.00–0.50 Soil — — — — — — — 
0121-97-0141 21-05060 50.00–50.50 Qbt 3 — — — — — — — 
0121-97-0144 21-05060 79.50–80.00 Qbt 3 — — — — — — — 
0121-97-0150 21-05060 139.00–139.50 Qbt 2 — — — — — — — 

MD21-06-63897 21-25262 22.00–23.50 Qbt 3 — — — — — — — 
MD21-06-63898 21-25262 75.00–77.00 Qbt 3 — — — — — — — 
MD21-06-63902 21-25262 170.00–172.00 Qbt 1v — — — — — — — 
MD21-06-63903 21-25262 235.00–238.00 Qbt 1v — — — — — — — 
MD21-06-63904 21-25262 251.00–253.00 Qbt 1g — — — — — — — 
MD21-06-63905 21-25262 333.00–335.00 Qct — — — — — 0.000382 (J) — 
MD21-06-63906 21-25262 373.00–375.00 Qct — — — — — 0.000377 (J) — 
MD21-06-63907 21-25262 378.00–380.00 Qbo — — — — — — — 
MD21-06-65769 21-25355 17.50–20.00 Qbt 3 — — — — — — — 
MD21-06-65773 21-25355 5.80–6.00 Qbt 3 — — — 1.06E-06 (J) — — — 
MD21-06-65781 21-25356 6.00–6.50 Fill — — — 1.03E-06 (J) — — — 
MD21-06-65789 21-25357 6.40–6.80 Fill — — — 8.3E-07 (J) — — — 
MD21-06-65802 21-25359 5.00–7.50 Fill — — 0.0029 (J) — 0.0035 0.008 0.00043 (J) 
MD21-06-65803 21-25359 21.00–22.00 Qbt 3 — — — — 0.00178 — — 
MD21-06-65804 21-25359 38.00–40.00 Qbt 3 — — — — 0.00068 (J) — — 
MD21-06-65818 21-25360 11.00–11.50 Qbt 3 2.24E-07 (J) 2.24E-07 — 5.35E-07 (J) — — — 
MD21-06-66187 21-25390 30.00–31.00 Qbt 3 — — — — — — — 
MD21-06-66188 21-25390 32.50–33.50 Qbt 3 — — — — — — — 
MD21-06-66190 21-25390 97.00–100.00 Qbt 3 — — — — — — — 

See Appendix A for qualifier definitions. 
Units are mg/kg. 
* — = Not detected. 
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Table I-4.1-6  
Radionuclide COPCs for Building 21-035 

Sample ID 
Location 

ID Depth (ft) Media Am
er

ici
um

-2
41

 

Ce
siu

m
-1

37
 

Co
ba

lt-
60

 

Pl
ut

on
iu

m
-2

38
 

Pl
ut

on
iu

m
-2

39
 

St
ro

nt
iu

m
-9

0 

Tr
iti

um
 

Ur
an

iu
m

-2
34

 

Ur
an

iu
m

-2
35

 

Ur
an

iu
m

-2
38

 

Soil Background Value 0.013 1.65 naa 0.023 0.054 1.31 na 2.59 0.2 2.29 
Qbt 2,3,4 Background Value na na na na na na na 1.98 0.09 1.93 
Qbt 1v Background Value na na na na na na na 3.12 0.14 3.05 
Qbt 1g, Qct, Qbo Background Value na na na na na na na 4.0 0.18 3.9 

AAA3966 21-01628 0.00–0.50 Soil —b — — — — — 5.091638E-02 (J-) — — — 
AAB7314 21-02535 2.50–5.00 Fill — — — — 0.0847 — — — — — 
AAB7316 21-02536 5.00–7.50 Soil 338 4.17 — 9.2 411 0.918 0.1410856 — — — 
AAB7320 21-02537 7.50–10.00 Qbt 3 — — — — 0.0228 — 0.2399339 — — — 
AAB7323 21-02538 5.00–7.50 Fill 259 2.37 — 2.07 135 0.324 — — — — 
AAB7328 21-02539 7.50–10.00 Soil 855 (J) 12.9 — 13.5 808 3.74 0.121928 — — — 

AAB7332 21-02540 7.50–10.00 Qbt 3 — — — — 0.0229 — 0.267933 — — — 

AAB7334 21-02541 2.50–5.00 Soil 543 (J) 5.78 — 5.4 347 2.1 7.690036E-02 — — — 
AAB9109 21-02541 10.00–12.50 Qbt 3 19500 (J) 97 — 215 13900 43.5 0.1136835 — — — 
AAB7340 21-02543 2.50–5.00 Soil 1120 6.74 — 13 659 3.92 0.1340795 — — — 
AAB7342 21-02544 5.00–7.50 Soil 793 (J) 8.93 — 19.7 1250 9.84 0.227282 — — — 
AAB7343 21-02545 0.00–5.00 Soil — — — 0.0079 1.03 — — — — — 
AAB7347 21-02546 0.00–5.00 Soil 208 0.712 — 1.8 143 1.04 5.962933E-02 — — — 
AAB7352 21-02547 5.00–10.00 Soil 19982 107.78 — 327 19143 44.3 5.820486E-02 3.45 — — 
AAB7355 21-02548 2.50–5.00 Soil 2.68 — — 0.0427 1.36 0.574 0.290792 — — — 
AAB9110 21-02609 5.00–7.50 Soil 668 (J) 14 — 6.03 595 11 0.091 — — — 
AAB9111 21-02610 5.00–7.50 Soil 1730 (J) 8.26 — 1440 23 1.05 8.097598E-02 — — — 

0121-97-0141 21-05060 50.00–50.50 Qbt 3 12.73 — — — — — — — — — 
0121-97-0142 21-05060 60.00–60.50 Qbt 3 35.54 — — — — — — — — — 
0121-97-0143 21-05060 69.50–70.00 Qbt 3 77.48 — — — — — — — — — 
0121-97-0147 21-05060 109.00–109.20 Qbt 2 3.41 — — — — — — — — — 
0121-97-0150 21-05060 139.00–139.50 Qbt 2 — — — — — — — 2.09 — 2.29 
0121-97-0237 21-05064 8.50–9.00 Qbt 3 302.2 30.23 — 10.36 435.4 7.26 — — — — 
0121-97-0238 21-05064 11.50–12.00 Qbt 3 1480 16.33 — 57.36 3338 7.79 — — — — 
0121-97-0239 21-05064 13.50–13.90 Qbt 3 2668 19.45 — — — 129.13 — 2.84 — — 
0121-97-0242 21-05064 39.50–40.00 Qbt 3 — — — — — 2.55 — — — — 

 



 

 

S
eptem

ber 2006 
I-278 

E
P

2006-0779 

Investigation R
eport for M

D
A

 T 

Table I-4.1-6 (continued) 

Sample ID 
Location 

ID Depth (ft) Media Am
er

ici
um

-2
41

 

Ce
siu

m
-1

37
 

Co
ba

lt-
60

 

Pl
ut

on
iu

m
-2

38
 

Pl
ut

on
iu

m
-2

39
 

St
ro

nt
iu

m
-9

0 

Tr
iti

um
 

Ur
an

iu
m

-2
34

 

Ur
an

iu
m

-2
35

 

Ur
an

iu
m

-2
38

 

Soil Background Value 0.013 1.65 na 0.023 0.054 1.31 na 2.59 0.2 2.29 
Qbt 2,3,4 Background Value na na na na na na na 1.98 0.09 1.93 
Qbt 1v Background Value na na na na na na na 3.12 0.14 3.05 
Qbt 1g, Qct, Qbo Background Value na na na na na na na 4.0 0.18 3.9 

0121-97-0243 21-05064 49.50–50.00 Qbt 3 — — — — — 2.68 — — — — 
MD21-06-63897 21-25262 22.00–23.50 Qbt 3 — — — — — — 0.1069528 — — — 
MD21-06-63898 21-25262 75.00–77.00 Qbt 3 — — — — — — 0.1052063 — 0.0983 — 
MD21-06-63899 21-25262 110.00–113.00 Qbt 2 — — — — — — 7.619108E-02 — 0.131 — 
MD21-06-63900 21-25262 116.00–118.00 Qbt 2 0.0696 0.105 — — — — 8.489618E-02 — 0.127 — 
MD21-06-63901 21-25262 141.90–143.40 Qbt 2 — — — — — — 0.4030435 — 0.108 — 
MD21-06-63904 21-25262 251.00–253.00 Qbt 1g — — — — — — 1.09294 — 0.183 — 
MD21-06-63905 21-25262 333.00–335.00 Qct — — — — — — 8.179182 — — — 
MD21-06-63906 21-25262 373.00–375.00 Qct — — — — — — 11.14534 — — — 
MD21-06-63907 21-25262 378.00–380.00 Qbo — — — — — — 5.587283 — — — 
MD21-06-65769 21-25355 17.50–20.00 Qbt 3 — — — — 0.0556 — 0.1954839 — — — 
MD21-06-65770 21-25355 38.00–40.00 Qbt 3 0.0735 — — — — — 0.1221185 — — — 
MD21-06-65777 21-25356 27.50–28.50 Qbt 3 — — — — — — 6.920119E-02 — — — 
MD21-06-65778 21-25356 38.00–40.00 Qbt 3 — — — — — — 9.729021E-02 — — — 
MD21-06-65785 21-25357 38.00–40.00 Qbt 3 — — — — — — 0.0162878 — — — 
MD21-06-65794 21-25358 38.00–40.00 Qbt 3 — — — — — — 0.1171309 — — — 
MD21-06-65802 21-25359 5.00–7.50 Fill 14000 (J+) 158 1.7 — 23000 1220 — — — — 
MD21-06-65803 21-25359 21.00–22.00 Qbt 3 0.0396 — — — 0.0596 2.73 — — — — 
MD21-06-65804 21-25359 38.00-40.00 Qbt 3 0.325 — — — 0.358 0.302 — — — — 
MD21-06-65810 21-25360 38.00–40.00 Qbt 3 — — — — 0.201 — — — — — 
MD21-06-65821 21-25361 11.50–13.00 Qbt 3 — — — — — — 4.320717E-02 — — — 
MD21-06-65822 21-25361 36.00–39.00 Qbt 3 — — — — — — 1.583081E-02 — — — 
MD21-06-65851 21-25363 18.00–20.00 Qbt 3 — — — — 0.0205 — 4.600108E-02 — — — 
MD21-06-66187 21-25390 30.00–31.00 Qbt 3 — — — — — — 0.2669778 — — — 
MD21-06-66188 21-25390 32.50–33.50 Qbt 3 — — — — — — 9.522104E-02 — — — 
MD21-06-66190 21-25390 97.00–100.00 Qbt 3 — — — — — — 1.662715E-02 — — — 

a na = Not available. 
b — = Not above background/fallout value or not detected. 
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Table I-4.1-7  
Inorganic COPCs for Building 21-257 

Sample ID 
Location 

ID Depth (ft) Media Al
um

in
um

 

Ar
se

ni
c 

Ba
riu

m
 

Ca
dm

iu
m

 

Ni
tra

te
 

Pe
rc

hl
or

at
e 

Se
len

iu
m

 

Zi
nc

 

Soil Background Value 29,200 8.17 295 0.4 naa na 1.52 48.8 
Qbt 2,3,4 Background Value 7340 2.79 46 1.63 na na 0.3 63.5 
Qbt 1v Background Value 8170 1.81 26.5 0.4 na na 0.3 40 
Qbt 1g, Qct, Qbo Background Value 3560 0.56 25.7 0.4 na na 0.3 84.6 
MD21-06-65934 21-25371 27.00–30.00 Qbt 3 —b 3.03 — — 8.71 — 1.56 (U) — 

MD21-06-66120 21-25382 48.50–50.00 Qbt 3 13,500 4.63 158 — 8.43 — 1.62 (U) — 

MD21-06-66118 21-25382 6.60–8.00 Fill — — — 0.58 (U) 32.1 — 1.74 (U) — 

MD21-06-66119 21-25382 23.60–25.00 Qbt 3 — — — — 3.91 — 1.53 (U) — 

MD21-06-65913 21-25368 26.00–29.00 Qbt 3 — — — — 2.55 — 1.52 (U) — 

MD21-06-66127 21-25383 36.00–38.00 Qbt 3 — — — — 2.55 — 5.03 — 

MD21-06-66170 21-25388 45.00–47.80 Qbt 3 — 3.91 — — 2.01 (J-) 0.00194 (J) 1.57 (U) — 

MD21-06-65927 21-25370 27.00–30.00 Qbt 3 — — — — 10.9 — 1.5 (U) — 

MD21-06-66171 21-25388 55.00–58.00 Qbt 3 — — — — 1.96 (J-) 0.0016 (J) 1.56 (U) — 

MD21-06-66111 21-25381 73.00–75.00 Qbt 3 — — — — 1.86 — 1.56 (U) — 

MD21-06-65920 21-25369 25.00–27.90 Qbt 3 — — — — 1.84 — 1.47 (U) — 

MD21-06-66128 21-25383 40.00–42.00 Qbt 3 — — — — 1.84 — 3.36 — 

MD21-06-66112 21-25381 97.00–100.00 Qbt 3 — — — — 1.53 — 1.53 (U) — 

MD21-06-66110 21-25381 17.50–19.50 Qbt 3 10,000 (J+) — — — 1.48 — 1.61 (U) — 

MD21-06-66138 21-25384 92.00–95.00 Qbt 3 — — — — 1.47 (J-) 0.0016 (J) 1.51 (U) — 

MD21-06-66169 21-25388 12.50–15.00 Qbt 3 — — — — 1.36 (J-) 0.00151 (J) 1.58 (U) — 

MD21-06-66172 21-25388 96.00–100.00 Qbt 3 — — — — 1.35 (J-) — 1.58 (U) — 

MD21-06-66168 21-25388 5.00–7.50 Qbt 3 — — — — 1.34 (J-) — 1.62 (U) — 

MD21-06-66180 21-25389 61.00–63.00 Qbt 3 — — — — 1.34 0.000602 (J) 1.56 (U) — 

MD21-06-66137 21-25384 67.00–69.30 Qbt 3 — — — — 1.31 (J-) — 1.57 (U) — 

MD21-06-66103 21-25380 40.00–42.00 Qbt 3 — — — — 1.27 — 1.59 (U) — 

MD21-06-66181 21-25389 100.00–103.00 Qbt 3 — — — — 1.23 0.000539 (J) 1.56 (U) — 
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Table I-4.1-7 (continued) 

Sample ID 
Location 

ID Depth (ft) Media Al
um

in
um

 

Ar
se

ni
c 

Ba
riu

m
 

Ca
dm

iu
m

 

Ni
tra

te
 

Pe
rc

hl
or

at
e 

Se
len

iu
m

 

Zi
nc

 

Soil Background Value 29,200 8.17 295 0.4 na na 1.52 48.8 
Qbt 2,3,4 Background Value 7340 2.79 46 1.63 na na 0.3 63.5 
Qbt 1v Background Value 8170 1.81 26.5 0.4 na na 0.3 40 
Qbt 1g, Qct, Qbo Background Value 3560 0.56 25.7 0.4 na na 0.3 84.6 
MD21-06-66102 21-25380 17.00–19.00 Qbt 3 — — — — 1.19 — 1.59 (U) — 

MD21-06-66135 21-25384 12.00–14.00 Soil  — — 0.604 (U) 1.16 (J-) — 1.81 (U) — 

MD21-06-66178 21-25389 20.00–22.50 Qbt 3 — — — — 1.15 — 1.6 (U) — 

MD21-06-66136 21-25384 56.50–58.50 Qbt 3 — — — — 1.07 (J-) — 1.55 (U) — 

MD21-06-66104 21-25380 80.00–82.00 Qbt 3 — — — — 1.07 0.000603 (J) 1.5 (U) — 

MD21-06-66179 21-25389 46.00–48.00 Qbt 3 — — — — 1.05 (J) — 1.6 (U) — 

MD21-06-66105 21-25380 97.00–100.00 Qbt 3 — — — — 1.02 0.000793 (J) 1.51 (U) — 

MD21-06-66129 21-25383 97.00–100.00 Qbt 3 — — — — 0.863 (J) — 2.24 — 

MD21-06-66121 21-25382 97.00–100.00 Qbt 3 — — — — 0.59 (J) 0.000665 (J) 1.49 (U) — 

MD21-06-66237 21-25402 0.00–0.50 Soil  — — 0.535 (U) — — 1.6 (U) — 

MD21-06-66238 21-25402 1.50–2.00 Soil  — — 0.557 (U) — 0.00234 1.67 (U) — 

MD21-06-66239 21-25403 0.00–0.50 Soil  — — — — — 1.65 (U) — 

MD21-06-66240 21-25403 1.50–2.00 Soil  — — 0.563 (U) — — 1.69 (U) — 

MD21-06-66241 21-25404 0.00–0.50 Soil  — — — — 0.00218 — 74.7 

MD21-06-66242 21-25404 1.50–2.00 Soil  — — 1.03 — — 1.59 (U) — 
See Appendix A for qualifier definitions. 
Units are mg/kg. 
Background values and fallout values are from LANL 1998, 59730. 
— = Not above background value. 
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Table I-4.1-8 
Organic COPCs for Building 21-257 

Sample ID Location ID Depth (ft) Media Ac
en

ap
ht

he
ne

 

Ac
et

on
e 

An
th

ra
ce

ne
 

Be
nz

o(
a)

an
th

ra
ce

ne
 

Be
nz

o(
a)

py
re

ne
 

Be
nz

o(
b)

flu
or

an
th

en
e 

Be
nz

o(
g,

h,
i)p

er
yle

ne
 

Be
nz

oi
c a

cid
 

MD21-06-66119 21-25382 23.60–25.00 Qbt 3 0.0498 (J+) 0.0192 0.052 (J+) 0.0907 (J+) 0.192 (J) 0.308 (J+) 0.116 (J+) 0.634 (J) 
MD21-06-65920 21-25369 25.00–27.90 Qbt 3 —* 0.01 — — — — — 0.593 (J) 
MD21-06-66237 21-25402 0.00–0.50 Soil — — — — 0.148 0.142 — 0.294 (J) 
MD21-06-66106 21-25380 10.00–11.00 Qbt 3 — — — — — — — — 
MD21-06-66122 21-25382 11.50–12.00 Qbt 3 — — — — — — — — 
MD21-06-66136 21-25384 56.50–58.50 Qbt 3 — — — — — — — — 
MD21-06-66139 21-25384 12.00–14.00 Soil — — — — — — — — 
MD21-06-66239 21-25403 0.00–0.50 Soil — — — — 0.0352 (J) 0.0225 (J) — — 
MD21-06-66240 21-25403 1.50–2.00 Soil — — 0.00893 (J) — 0.0648 0.0748 0.0195 (J) — 
MD21-06-66241 21-25404 0.00–0.50 Soil — — — — 0.106 (J) — — — 
MD21-06-66242 21-25404 1.50–2.00 Soil — — — — — — — — 
MD21-06-66127 21-25383 36.00–38.00 Qbt 3 — 0.00353 (J) — — — — — — 
MD21-06-66121 21-25382 97.00–100.00 Qbt 3 — 0.00354 (J) — — — — — — 
MD21-06-65913 21-25368 26.00–29.00 Qbt 3 — 0.012 — — — — — — 
MD21-06-65927 21-25370 27.00–30.00 Qbt 3 — 0.0213 — — — — — — 
MD21-06-66181 21-25389 100.00–103.00 Qbt 3 — 0.0299 (J+) — — — — — — 
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Table I-4.1-8 (continued) 

Sample ID Location ID Depth (ft) Media Bi
s(

2-
et

hy
lh

ex
yl)

ph
th

ala
te

 

Ch
ry

se
ne

 

Fl
uo

ra
nt

he
ne

 

Fl
uo

re
ne

 

He
pt

ac
hl

or
od

ib
en

zo
di

ox
in

 
[1

,2,
3,4

,6,
7,8

-] 

He
pt

ac
hl

or
od

ib
en

zo
di

ox
in

s 
(to

ta
l) 

He
pt

ac
hl

or
od

ib
en

zo
fu

ra
n 

[1
,2,

3,4
,6,

7,8
-] 

He
pt

ac
hl

or
od

ib
en

zo
fu

ra
ns

 
(to

ta
l) 

MD21-06-66119 21-25382 23.60–25.00 Qbt 3 — 0.0976 (J+) 0.244 (J+) 0.0306 (J+) — — — — 
MD21-06-65920 21-25369 25.00–27.90 Qbt 3 — — — — — — — — 
MD21-06-66237 21-25402 0.00–0.50 Soil — 0.0531 0.068 — — — — — 
MD21-06-66106 21-25380 10.00–11.00 Qbt 3 — — — — — — — — 
MD21-06-66122 21-25382 11.50–12.00 Qbt 3 — — — — 5.41E-06 8.86E-06 7.65E-07 (J) 4.01E-06 
MD21-06-66136 21-25384 56.50–58.50 Qbt 3 0.228 — — — — — — — 
MD21-06-66139 21-25384 12.00–14.00 Soil — — — — — — — — 
MD21-06-66239 21-25403 0.00–0.50 Soil — 0.0161 (J) 0.0306 (J) — — — — — 
MD21-06-66240 21-25403 1.50–2.00 Soil — 0.056 0.0889 — — — — — 
MD21-06-66241 21-25404 0.00–0.50 Soil — — — — — — — — 
MD21-06-66242 21-25404 1.50–2.00 Soil 0.895 (J) — — — — — — — 
MD21-06-66127 21-25383 36.00–38.00 Qbt 3 — — — — — — — — 
MD21-06-66121 21-25382 97.00–100.00 Qbt 3 — — — — — — — — 
MD21-06-65913 21-25368 26.00–29.00 Qbt 3 — — — — — — — — 
MD21-06-65927 21-25370 27.00–30.00 Qbt 3 — — — — — — — — 
MD21-06-66181 21-25389 100.00–103.00 Qbt 3 — — — — — — — — 
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Table I-4.1-8 (continued) 

Sample ID 
Location 

ID Depth (ft) 
Medi

a He
xa

ch
lo

ro
di

be
nz

od
io

xin
 

[1
,2,

3,4
,7,

8-
] 

He
xa

ch
lo

ro
di

be
nz

od
io

xin
 

[1
,2,

3,6
,7,

8-
] 

He
xa

ch
lo

ro
di

be
nz

od
io

xin
 

[1
,2,

3,7
,8,

9-
] 

He
xa

ch
lo

ro
di

be
nz

od
io

xin
s 

(to
ta

l) 

He
xa

ch
lo

ro
di

be
nz

of
ur

an
 

[2
,3,

4,6
,7,

8-
] 

He
xa

ch
lo

ro
di

be
nz

of
ur

an
s (

to
ta

l) 

In
de

no
(1

,2,
3-

cd
)p

yr
en

e 

Me
th

yle
ne

 ch
lo

rid
e 

MD21-06-66119 21-25382 23.60–25.00 Qbt 3 — — — — — — 0.141 (J) — 
MD21-06-65920 21-25369 25.00–27.90 Qbt 3 — — — — — — — — 
MD21-06-66237 21-25402 0.00–0.50 Soil — — — — — — 0.136 — 
MD21-06-66106 21-25380 10.00–11.00 Qbt 3 — — — — — — — — 
MD21-06-66122 21-25382 11.50–12.00 Qbt 3 1.19E-07 (J) 2.87E-07 (J) 1.47E-07 (J) 7.18E-07 9.18E-08 (J) 7.37E-07 — — 
MD21-06-66136 21-25384 56.50–58.50 Qbt 3 — — — — — — — — 
MD21-06-66139 21-25384 12.00–14.00 Soil — — — — — — — — 
MD21-06-66239 21-25403 0.00–0.50 Soil — — — — — — — — 
MD21-06-66240 21-25403 1.50–2.00 Soil — — — — — — 0.067 (J) — 
MD21-06-66241 21-25404 0.00–0.50 Soil — — — — — — — — 
MD21-06-66242 21-25404 1.50–2.00 Soil — — — — — — — — 
MD21-06-66127 21-25383 36.00–38.00 Qbt 3 — — — — — — — — 
MD21-06-66121 21-25382 97.00–100.00 Qbt 3 — — — — — — — — 
MD21-06-65913 21-25368 26.00–29.00 Qbt 3 — — — — — — — — 
MD21-06-65927 21-25370 27.00–30.00 Qbt 3 — — — — — — — — 
MD21-06-66181 21-25389 100.00–103.00 Qbt 3 — — — — — — — 0.00452 (J) 
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Table I-4.1-8 (continued) 

Sample ID 
Location 

ID Depth (ft) Media Me
th

yln
ap

ht
ha

len
e[

2-
] 

Na
ph

th
ale

ne
 

Oc
ta

ch
lo

ro
di

be
nz

od
io

xin
 

[1
,2,

3,4
,6,

7,8
,9-

] 

Oc
ta

ch
lo

ro
di

be
nz

of
ur

an
 

[1
,2,

3,4
,6,

7,8
,9-

] 

Pe
nt

ac
hl

or
od

ib
en

zo
fu

ra
n 

[2
,3,

4,7
,8-

] 

Pe
nt

ac
hl

or
od

ib
en

zo
fu

ra
ns

 
(to

ta
ls)

 

Ph
en

an
th

re
ne

 

Py
re

ne
 

MD21-06-66119 21-25382 23.60–25.00 Qbt 3 0.00813 (J+) 0.0206 (J+) — — — — 0.227 (J+) 0.236 (J+) 
MD21-06-65920 21-25369 25.00–27.90 Qbt 3 — — — — — — — — 
MD21-06-66237 21-25402 0.00–0.50 Soil — — — — — — 0.039 0.103 (J) 
MD21-06-66106 21-25380 10.00–11.00 Qbt 3 — — 6.25E-07 (J) — — — — — 
MD21-06-66122 21-25382 11.50–12.00 Qbt 3 — — 0.0000482 — 9.56E-08 (J) 9.56E-08 — — 
MD21-06-66136 21-25384 56.50–58.50 Qbt 3 — — — — — — — — 
MD21-06-66139 21-25384 12.00–14.00 Soil — — 1.85E-06 (J) 3.82E-07 (J) — — — — 
MD21-06-66239 21-25403 0.00–0.50 Soil — — — — — — 0.0156 (J) 0.0281 (J) 
MD21-06-66240 21-25403 1.50–2.00 Soil — — — — — — 0.0433 0.0706 
MD21-06-66241 21-25404 0.00–0.50 Soil — — — — — — — — 
MD21-06-66242 21-25404 1.50–2.00 Soil — — — — — — — — 
MD21-06-66127 21-25383 36.00–38.00 Qbt 3 — — — — — — — — 
MD21-06-66121 21-25382 97.00–100.00 Qbt 3 — — — — — — — — 
MD21-06-65913 21-25368 26.00–29.00 Qbt 3 — — — — — — — — 
MD21-06-65927 21-25370 27.00–30.00 Qbt 3 — — — — — — — — 
MD21-06-66181 21-25389 100.00–103.00 Qbt 3 — — — — — — — — 

See Appendix A for qualifier definitions. 
Units are mg/kg. 
* — = Not detected. 
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Table I-4.1-9  
Radionuclide COPCs for Building 21-257 

Sample ID Location ID Depth (ft) Media Am
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Soil Background Value 0.013 1.65 0.023 0.054 1.31 naa 0.2 
Qbt 2,3,4 Background Value na na na na na na 0.09 
Qbt 1v Background Value na na na na na na 0.14 
Qbt 1g, Qct, Qbo Background Value na na na na na na 0.18 

MD21-06-65913 21-25368 26.00–29.00 Qbt 3 —b — — — — 6.095318E-02 — 
MD21-06-65920 21-25369 25.00–27.90 Qbt 3 — — — — — 7.106815E-02 — 
MD21-06-65927 21-25370 27.00–30.00 Qbt 3 — — — — — 5.129211E-02 — 
MD21-06-65934 21-25371 27.00–30.00 Qbt 3 — — — — — 9.047794E-02 0.0913 
MD21-06-66102 21-25380 17.00–19.00 Qbt 3 — — — — — 4.673994E-02 — 
MD21-06-66103 21-25380 40.00–42.00 Qbt 3 — — — — — 0.1923935 — 
MD21-06-66104 21-25380 80.00–82.00 Qbt 3 — — — — — 0.2545821 — 
MD21-06-66105 21-25380 97.00–100.00 Qbt 3 — — — — — 0.1595183 0.0913 
MD21-06-66110 21-25381 17.50–19.50 Qbt 3 — — — — — 0.2491581 — 
MD21-06-66111 21-25381 73.00–75.00 Qbt 3 — — — — — 0.1642366 — 
MD21-06-66112 21-25381 97.00–100.00 Qbt 3 — — — — — 0.1694399 — 
MD21-06-66118 21-25382 6.60–8.00 Fill — — — — — 0.2159863 — 
MD21-06-66119 21-25382 23.60–25.00 Qbt 3 — — — — — 0.195848 — 
MD21-06-66120 21-25382 48.50–50.00 Qbt 3 — — — — — 0.5521076 — 
MD21-06-66121 21-25382 97.00–100.00 Qbt 3 — — — — — 8.006679E-02 — 
MD21-06-66127 21-25383 36.00–38.00 Qbt 3 — — — — — 9.375277E-02 — 
MD21-06-66128 21-25383 40.00–42.00 Qbt 3 — — — — — 8.465903E-02 — 
MD21-06-66129 21-25383 97.00–100.00 Qbt 3 — — — — — 0.1271453 — 
MD21-06-66135 21-25384 12.00–14.00 Soil — — — — — 5.767464E-02 — 
MD21-06-66136 21-25384 56.50–58.50 Qbt 3 — — — — — 5.439898E-02 — 
MD21-06-66137 21-25384 67.00–69.30 Qbt 3 — — — — — 0.0623134 — 
MD21-06-66138 21-25384 92.00–95.00 Qbt 3 — — — — — 3.683647E-02 — 
MD21-06-66168 21-25388 5.00–7.50 Qbt 3 — — — — — 0.3802502 0.176 
MD21-06-66169 21-25388 12.50–15.00 Qbt 3 — — — — — 0.9861512 — 
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Table I-4.1-9 (continued) 

Sample ID Location ID Depth (ft) Media Am
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Soil Background Value 0.013 1.65 0.023 0.054 1.31 na 0.2 
Qbt 2,3,4 Background Value na na na na na na 0.09 
Qbt 1v Background Value na na na na na na 0.14 
Qbt 1g, Qct, Qbo Background Value na na na na na na 0.18 

MD21-06-66170 21-25388 45.00–47.80 Qbt 3 — — — — — 1.00672 — 
MD21-06-66171 21-25388 55.00–58.00 Qbt 3 — — — — — 1.120826 — 
MD21-06-66172 21-25388 96.00–100.00 Qbt 3 — — — — — 0.5083697 — 
MD21-06-66178 21-25389 20.00–22.50 Qbt 3 — — — — — 3.193978E-02 — 
MD21-06-66179 21-25389 46.00–48.00 Qbt 3 — — — — — 0.1255461 — 
MD21-06-66180 21-25389 61.00–63.00 Qbt 3 — — — — — 0.2861956 0.135 
MD21-06-66181 21-25389 100.00–103.00 Qbt 3 — — — — — 0.1516888 0.194 
MD21-06-66237 21-25402 0.00–0.50 Soil 7.08 — 0.375 3.09 — 3.352954E-02 — 
MD21-06-66238 21-25402 1.50–2.00 Soil 0.118 — — 0.161 — 0.1002166 — 
MD21-06-66239 21-25403 0.00–0.50 Soil 15.5 — — 5.22 — 4.970715E-02 — 
MD21-06-66240 21-25403 1.50–2.00 Soil 3.89 0.3 0.316 11.1 0.28 0.2036095 — 
MD21-06-66241 21-25404 0.00–0.50 Soil 15.1 8.45 1.39 7.85 5.04 3.595754E-02 — 
MD21-06-66242 21-25404 1.50–2.00 Soil 8.01 692 0.376 12.5 112 6.694374E-02 — 

Units are pCi/g. 
Background values and fallout values are from LANL 1998, 59730. 
a na = Not available. 
b — = Not above background/fallout value or not detected. 
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Table I-4.1-10  
Inorganic COPCs for the DP Canyon Slope  
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Soil Background Value 0.83 8.17 0.4 22.3 naa 15.4 na 1.52 1 na 0.73 48.8 
Qbt 2,3,4 Background Value 0.5 2.79 1.63 11.2 na 6.58 na 0.3 1 na 1.1 63.5 
Qbt 1v Background Value 0.5 1.81 0.4 18.4 na 2 na 0.3 1 na 1.22 40 
Qbt 1g, Qct, Qbo Background Value 0.5 0.56 0.4 13.5 na 2 na 0.3 1 na 1.24 84.6 

AAA0420 21-01135 0.00–0.08 Soil 24.8 (U) 62 (U) 1.2 (U) —b — — — 62 (U) 2.5 (U) 16.4 62 (U) — 
AAA0421 21-01135 0.00–0.50 Soil 24.2 (U) 60.5 (U) 1.2 (U) — — — — 60.5 (U) 2.4 (U) 14.7 60.5 (U) — 
AAA3967 21-01629 0.00–0.50 Soil — — 0.99 (J) — 4.4 (J) — — — 1.1 (U) 13.1 (J) — — 
AAA3968 21-01630 0.00–0.50 Soil — — 0.62 (U) — 2 (J) — — — — 5.3 (J) — — 
AAA3969 21-01631 0.00–0.50 Soil — — 0.69 (U) — 3.7 (J) — — — 1.1 (U) 11.6 (J) — — 
AAA3970 21-01632 0.00–0.50 Soil — — 0.74 (J) — 3 (J) — — — 1.1 (U) 18.1 (J) — — 
AAA3971 21-01633 0.00–0.50 Soil — — 0.62 (U) — 3.6 (J) — — — — 10.4 (J) — — 
AAA3973 21-01635 0.00–0.50 Soil — — 1.1 (J) — 4.5 (J) — — — 1.1 (U) 20.9 (J) — — 
AAA3974 21-01636 0.00–0.50 Soil — — 1.1 (J) — 4.8 (J) — — — 1.3 (U) 22 (J) — — 
AAA3975 21-01637 0.00–0.50 Soil — — 1.4 — 3.8 (J) — — — 1.1 (U) 16.9 (J) — — 
AAA3976 21-01638 0.00–0.50 Soil — — 0.88 (J) — 4.5 (J) — — — 1.1 (U) 16.2 (J) — — 
AAA3980 21-01640 0.00–0.50 Soil — — 0.66 (U) — 4.3 (J) — — — 1.1 (U) 20.3 (J) — — 
AAA3981 21-01641 0.00–0.50 Soil — — 0.68 (U) — 6 (J) — — — 1.1 (U) 27.1 — — 
AAA3983 21-01642 0.00–0.50 Soil — — 0.69 (J) — 4 (J) — — — 1.1 (U) 20.2 (J) — — 
AAA3994 21-01653 0.00–0.50 Soil — — 0.72 (U) — 4.7 (J) — — — 1.2 (U) 15.2 (J) — — 
AAA3995 21-01654 0.00–0.50 Soil — — 0.64 (U) — 3.6 (J) — — — 1.1 (U) 12.9 (J) — — 
AAA4003 21-01659 0.00–0.50 Soil — — 0.98 (J) — 3.8 (J) — — — 1.1 (U) 23 — — 
AAA4004 21-01660 0.00–0.50 Soil — — 0.75 (J) — 5.2 (J) — — — 1.3 (J) 15.5 (J) — — 
AAA4005 21-01661 0.00–0.50 Soil — — 0.66 (U) — 3.4 (J) — — — 1.1 (U) 15.1 (J) — — 
AAA4008 21-01664 0.00–0.50 Soil — — 0.65 (U) — 4.4 (J) 19.4 — — 1.1 (U) 12.1 (J) — — 
AAA7510 21-01860 0.00–0.25 Soil — — 0.48 (U) — — — — — 2.4 (U) — — — 
AAA7511 21-01860 0.25-0.50 Soil — — 0.47 (U) — — — — — 2.4 (U) — — — 
AAA7512 21-01860 0.50–1.00 Soil — — 0.48 (U) — — — — — 2.4 (U) — — 58.7 
AAA7513 21-01861 0.00–0.25 Soil — — 0.47 (J) 61.3 — — — — 2.2 (U) — — — 
AAA7514 21-01861 0.25-0.50 Soil — — 0.56 (J) — — — — — 2.2 (U) — — 56.8 
AAA7515 21-01861 0.50–1.00 Soil — — 0.44 (U) — — — — — 2.2 (U) — — — 
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Table I-4.1-10 (continued) 
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Soil Background Value 0.83 8.17 0.4 22.3 na 15.4 na 1.52 1 na 0.73 48.8 
Qbt 2,3,4 Background Value 0.5 2.79 1.63 11.2 na 6.58 na 0.3 1 na 1.1 63.5 
Qbt 1v Background Value 0.5 1.81 0.4 18.4 na 2 na 0.3 1 na 1.22 40 
Qbt 1g, Qct, Qbo Background Value 0.5 0.56 0.4 13.5 na 2 na 0.3 1 na 1.24 84.6 

AAA7516 21-01862 0.00–0.25 Soil — — 0.45 (U) — — — — — 2.2 (U) — — 62.1 
AAA7517 21-01862 0.25-0.50 Soil — — 0.46 (U) — — — — — 2.3 (U) — — 64.9 
AAA7518 21-01862 0.50–1.00 Soil — — 0.82 (J) — — — — — 2.1 (U) — — — 
AAB7275 21-02568 0.00–0.25 Soil — — 0.63 (J) — — — — — 2.4 (U) — — 66.4 
AAB7276 21-02568 0.25-0.50 Soil — — 0.57 (J) — — — — — 2.3 (U) — — 66 
AAB7277 21-02568 0.50–1.00 Soil — — 0.54 (J) — — — — — 2.2 (U) — — 82.4 
AAB7278 21-02569 0.00–0.25 Soil — — 0.58 (J) — — — — — 2.3 (U) — — — 
AAB7279 21-02569 0.25-0.50 Soil — — 0.44 (U) — — — — — 2.2 (U) — — — 
AAB7280 21-02569 0.50–1.00 Soil — — 0.53 (J) — — — — — 2.4 (U) — — — 

MD21-06-64167 21-25265 0.00–0.50 Soil — — — — — — — 1.67 (U) — — — 59.8 
MD21-06-64168 21-25265 1.50–2.00 Soil — — 0.573 (U) — — — — 1.72 (U) — — — — 
MD21-06-64169 21-25266 0.00–0.50 Soil — — 0.545 (U) — — — — 1.63 (U) — — — 63 
MD21-06-64170 21-25266 1.50–2.00 Soil — — 0.63 (U) — — — — 1.89 (U) — — — 49.3 
MD21-06-64171 21-25267 0.00–0.50 Soil — — 0.612 (U) — — — — 1.84 (U) — — — — 
MD21-06-64172 21-25267 1.50–2.00 Soil — — 0.57 (U) — — — — 1.71 (U) — — — — 
MD21-06-64173 21-25268 0.00–0.50 Soil — — 0.544 (U) — — — 0.000684 (J) 1.63 (U) — — — 66.2 
MD21-06-64174 21-25268 1.50–2.00 Soil — — 0.594 (U) — — — — 1.78 (U) — — — — 
MD21-06-64175 21-25269 0.00–0.50 Soil — — 0.605 (U) — — — — 1.81 (U) — — — — 
MD21-06-64176 21-25269 1.50–2.00 Soil — — 0.562 (U) — — — — 1.69 (U) — — — — 
MD21-06-64177 21-25270 0.00–0.50 Soil — — 0.529 (U) — — — — 1.59 (U) — — — 72.1 
MD21-06-64179 21-25271 0.00–0.50 Soil — — — — — — 0.000872 (J) 1.65 (U) — — — 74.5 
MD21-06-64181 21-25272 0.00–0.50 Soil — — — 27.4 — — — 1.82 (U) — — — 104 
MD21-06-64182 21-25272 0.50–1.00 Soil — — 0.566 (U) — — — — 1.7 (U) — — — 58.7 
MD21-06-64183 21-25273 0.00–0.50 Soil — — 0.538 (U) — — — — 1.61 (U) — — — — 
MD21-06-64184 21-25273 1.50–2.00 Soil — — 0.511 (U) — — — — 1.53 (U) — — — — 
MD21-06-64185 21-25274 0.00–0.50 Soil — — — 30.3 — — — 1.92 (U) — — — — 
MD21-06-64187 21-25275 0.00–0.50 Soil — — 0.523 (U) — — — — 1.57 (U) — — — — 
MD21-06-64189 21-25276 0.00–0.50 Soil — — 0.534 (U) — — — — 1.6 (U) — — — — 
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Table I-4.1-10 (continued) 
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Soil Background Value 0.83 8.17 0.4 22.3 na 15.4 na 1.52 1 na 0.73 48.8 
Qbt 2,3,4 Background Value 0.5 2.79 1.63 11.2 na 6.58 na 0.3 1 na 1.1 63.5 
Qbt 1v Background Value 0.5 1.81 0.4 18.4 na 2 na 0.3 1 na 1.22 40 
Qbt 1g, Qct, Qbo Background Value 0.5 0.56 0.4 13.5 na 2 na 0.3 1 na 1.24 84.6 
MD21-06-64190 21-25276 1.50–2.00 Soil — — 0.555 (U) — — — — 1.66 (U) — — — — 
MD21-06-64191 21-25277 0.00–0.50 Soil — — 0.529 (U) — — — 0.000617 (J) 1.59 (U) — — — — 
MD21-06-66235 21-25401 0.00–0.50 Soil — — 0.527 (U) — — — — 1.58 (U) — — — — 
See Appendix A for qualifier definitions. 
Units are mg/kg. 
Background values are from LANL 1998, 59730. 
a na = Not available. 
b — = Not above background/fallout value or not detected. 
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Table I-4.1-11 
Organic COPCs for the DP Canyon Slope  
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AAA3967 21-01629 0.00–0.50 Soil —* — — — — — — — — 
AAA3968 21-01630 0.00–0.50 Soil — — — — — — — — — 
AAA3970 21-01632 0.00–0.50 Soil — — — — — — — — — 
AAA3971 21-01633 0.00–0.50 Soil — — — — — — — — — 
AAA3974 21-01636 0.00–0.50 Soil — — — — — — — — — 
AAA3976 21-01638 0.00–0.50 Soil — — — — — — — — — 
AAA3980 21-01640 0.00–0.50 Soil — — 0.033 (J) 0.036 (J) 0.036 (J) — 0.045 (J) — 0.095 (J) 
AAA3981 21-01641 0.00–0.50 Soil — — — — — — — 0.21 (J) 0.069 (J) 
AAA3983 21-01642 0.00–0.50 Soil — — — — — — — — — 
AAA3995 21-01654 0.00–0.50 Soil — — — — — — — — 0.051 (J) 
AAA4003 21-01659 0.00–0.50 Soil — — — — — — — — 0.44 
AAA4004 21-01660 0.00–0.50 Soil — — — — — — — — — 
AAA4005 21-01661 0.00–0.50 Soil — — — — — — — — 0.066 (J) 
AAA4008 21-01664 0.00–0.50 Soil — — — — — — — — 0.066 (J) 
AAA7511 21-01860 0.25-0.50 Soil — — 0.31 (J) 0.33 (J) 0.25 (J) 0.23 (J) 0.25 (J) — — 
AAA7512 21-01860 0.50–1.00 Soil — — — — — — — — — 
AAA7513 21-01861 0.00–0.25 Soil — — — 0.16 (J) 0.13 (J) — 0.11 (J) — — 
AAA7514 21-01861 0.25-0.50 Soil — — — — — — — — — 
AAA7516 21-01862 0.00–0.25 Soil — — 0.4 0.48 0.52 0.36 (J) 0.3 (J) — — 
AAA7517 21-01862 0.25-0.50 Soil — — — — 0.083 (J) — — — — 
AAB7275 21-02568 0.00–0.25 Soil — — — — — — — — — 
AAB7276 21-02568 0.25-0.50 Soil — — — — — — — — — 
AAB7277 21-02568 0.50–1.00 Soil 0.082 (J) 0.25 (J) 0.61 0.67 0.61 0.4 0.61 — 0.12 (J) 
AAB7278 21-02569 0.00–0.25 Soil — — 0.16 (J) 0.17 (J) 0.15 (J) 0.1 (J) 0.17 (J) — — 
AAB7279 21-02569 0.25-0.50 Soil — — — — — — — — — 
AAB7280 21-02569 0.50–1.00 Soil — — — — — — — — — 
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Table I-4.1-11 (continued) 
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MD21-06-64167 21-25265 0.00–0.50 Soil — — — 0.321 0.397 — — — — 
MD21-06-64168 21-25265 1.50–2.00 Soil — 0.00947 (J) — — — — — — — 
MD21-06-64169 21-25266 0.00–0.50 Soil 0.0187 (J) 0.0263 (J) — 0.169 0.237 — — — 0.0969 (J) 
MD21-06-64170 21-25266 1.50–2.00 Soil — — — — — — — — — 
MD21-06-64171 21-25267 0.00–0.50 Soil — — — — — — — — — 
MD21-06-64172 21-25267 1.50–2.00 Soil — — — — — — — 0.556 (J) — 
MD21-06-64173 21-25268 0.00–0.50 Soil 0.0168 (J) 0.0306 (J) — 0.233 (J) 0.333 (J) — 0.0697 (J) — 0.171 (J) 
MD21-06-64177 21-25270 0.00–0.50 Soil — — — 0.0558 0.083 — 0.043 — — 
MD21-06-64179 21-25271 0.00–0.50 Soil 0.073 0.103 — 0.295 (J) 0.609 (J) 0.14 (J) — — 0.199 (J) 
MD21-06-64181 21-25272 0.00–0.50 Soil — 0.0176 (J) — 0.128 0.258 — — — 0.182 (J) 
MD21-06-64182 21-25272 0.50–1.00 Soil — 0.0121 (J) — 0.0798 0.122 — 0.0572 — 0.129 (J) 
MD21-06-64183 21-25273 0.00–0.50 Soil — — — — — — — — — 
MD21-06-64185 21-25274 0.00–0.50 Soil — 0.0119 (J) — — — — — — — 
MD21-06-64187 21-25275 0.00–0.50 Soil — 0.0243 (J) — 0.125 0.0962 — — 0.285 (J) — 
MD21-06-64189 21-25276 0.00–0.50 Soil — — — 0.145 0.166 — — 0.3 (J) — 
MD21-06-64190 21-25276 1.50–2.00 Soil — — — — 0.0895 — — — — 
MD21-06-64191 21-25277 0.00–0.50 Soil — — — 0.131 0.101 — 0.0185 (J) — — 
MD21-06-66235 21-25401 0.00–0.50 Soil 0.0181 (J) 0.0233 (J) — 0.172 0.246 0.145 — 0.315 (J) — 
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Table I-4.1-11 (continued) 
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AAA3967 21-01629 0.00–0.50 Soil — — 0.041 (J) — — — — — — 
AAA3968 21-01630 0.00–0.50 Soil — — 0.21 (J) — — — — 0.13 (J) 0.18 (J) 
AAA3970 21-01632 0.00–0.50 Soil — — 0.04 (J) — — — — — 0.06 (J) 
AAA3971 21-01633 0.00–0.50 Soil — — — — — — — — 0.69 (J) 
AAA3974 21-01636 0.00–0.50 Soil — — — — — — — — 0.045 (J) 
AAA3976 21-01638 0.00–0.50 Soil — — 0.044 (J) — — — — — 0.044 (J) 
AAA3980 21-01640 0.00–0.50 Soil 0.052 (J) — 0.1 (J) — — — — 0.058 (J) 0.079 (J) 
AAA3981 21-01641 0.00–0.50 Soil — — 0.041 (J) — — — — — 0.036 (J) 
AAA3983 21-01642 0.00–0.50 Soil — — 0.051 (J) — — — — 0.046 (J) 0.084 (J) 
AAA3995 21-01654 0.00–0.50 Soil — — — — — — — — — 
AAA4003 21-01659 0.00–0.50 Soil — — — — — — — — — 
AAA4004 21-01660 0.00–0.50 Soil — — 0.057 (J) — — — — — 0.052 (J) 
AAA4005 21-01661 0.00–0.50 Soil 0.039 (J) — 0.069 (J) — — — — — 0.067 (J) 
AAA4008 21-01664 0.00–0.50 Soil — — 0.035 (J) — — — — — — 
AAA7511 21-01860 0.25-0.50 Soil 0.32 (J) — 0.71 — 0.24 (J) — — 0.62 0.75 
AAA7512 21-01860 0.50–1.00 Soil — — 0.2 (J) — — — — — 0.19 (J) 
AAA7513 21-01861 0.00–0.25 Soil 0.15 (J) — 0.32 (J) — — — — 0.15 (J) 0.29 (J) 
AAA7514 21-01861 0.25-0.50 Soil — — 0.27 (J) — — — — — 0.24 (J) 
AAA7516 21-01862 0.00–0.25 Soil 0.48 — 0.95 — 0.33 (J) — — 0.64 0.86 
AAA7517 21-01862 0.25-0.50 Soil — — — — — — — — — 
AAB7275 21-02568 0.00–0.25 Soil 0.088 (J) — 0.2 (J) — — — — 0.089 (J) 0.15 (J) 
AAB7276 21-02568 0.25-0.50 Soil — — 0.14 (J-) — — — — — 0.11 (J-) 
AAB7277 21-02568 0.50–1.00 Soil 0.83 — 2.5 — 0.43 — — 1.3 1.8 
AAB7278 21-02569 0.00–0.25 Soil 0.24 (J) — 0.59 — 0.1 (J) — — 0.31 (J) 0.44 
AAB7279 21-02569 0.25-0.50 Soil 0.083 (J) — 0.17 (J) — — — — 0.086 (J) 0.12 (J) 
AAB7280 21-02569 0.50–1.00 Soil — — 0.14 (J) — — — — — 0.12 (J) 

MD21-06-64167 21-25265 0.00–0.50 Soil — — 0.249 — — — — 0.162 0.257 
MD21-06-64168 21-25265 1.50–2.00 Soil — — 0.0169 (J) — — — — — 0.0166 (J) 
MD21-06-64169 21-25266 0.00–0.50 Soil 0.146 — 0.313 0.0131 (J) — — — 0.168 0.327 
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Table I-4.1-11 (continued) 
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MD21-06-64170 21-25266 1.50–2.00 Soil — 0.0402 (J) — — — — — — — 
MD21-06-64171 21-25267 0.00–0.50 Soil 0.0492 0.048 (J) 0.0734 — — — — 0.0337 (J) 0.0842 
MD21-06-64172 21-25267 1.50–2.00 Soil — — — — — — — — — 
MD21-06-64173 21-25268 0.00–0.50 Soil 0.2 — 0.44 0.0122 (J) — — — 0.216 0.594 
MD21-06-64177 21-25270 0.00–0.50 Soil 0.0603 — 0.0984 — — — — 0.044 0.116 
MD21-06-64179 21-25271 0.00–0.50 Soil 0.336 — 0.79 0.0585 0.193 (J) 0.0156 (J) 0.0365 0.558 0.802 
MD21-06-64181 21-25272 0.00–0.50 Soil 0.132 0.0548 (J) 0.269 — — — — 0.119 0.261 
MD21-06-64182 21-25272 0.50–1.00 Soil 0.0771 0.0427 (J) 0.168 — — — — 0.0802 0.168 
MD21-06-64183 21-25273 0.00–0.50 Soil — — 0.0284 (J) — — — — 0.0148 (J) 0.034 (J) 
MD21-06-64185 21-25274 0.00–0.50 Soil — — 0.19 — — — — 0.0977 0.213 
MD21-06-64187 21-25275 0.00–0.50 Soil 0.0228 (J) — 0.0313 (J) — — — — 0.0233 (J) 0.0446 (J) 
MD21-06-64189 21-25276 0.00–0.50 Soil 0.0702 — 0.0552 — — — — 0.0286 (J) 0.0853 (J) 
MD21-06-64190 21-25276 1.50–2.00 Soil — — — — — — — — 0.0162 (J) 
MD21-06-64191 21-25277 0.00–0.50 Soil 0.0311 (J) — 0.0354 (J) — — — — 0.0158 (J) 0.0466 (J) 
MD21-06-66235 21-25401 0.00–0.50 Soil 0.171 — 0.276 0.0124 (J) 0.158 0.0112 (J) 0.0299 (J) 0.294 0.388 (J) 

See Appendix A for qualifier definitions. 
Units are mg/kg. 
* — = Not detected. 
 

 

 

 

 



 

 

S
eptem

ber 2006 
I-294 

E
P

2006-0779 

Investigation R
eport for M

D
A

 T 

Table I-4.1-12  
Radionuclide COPCs for the DP Canyon Slope  
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Soil Background Value 0.013 1.65 0.054 0.023 1.31 naa 2.59 0.2 2.29 
Qbt 2,3,4 Background Value na na na na na na 1.98 0.09 1.93 
Qbt 1v Background Value na na na na na na 3.12 0.14 3.15 
Qbt 1g, Qct, Qbo Background Value na na na na na na 4.0 0.18 3.9 

AAA0420 21-01135 0.00–0.08 Soil —b — 0.055 (J) — — — — — — 
AAA0421 21-01135 0.00–0.50 Soil 0.199 — 0.025 (J) — — — — — — 
AAA3967 21-01629 0.00–0.50 Soil 3.119 (J-) — 0.305 (J-) 5.735 (J-) — — — — — 
AAA3968 21-01630 0.00–0.50 Soil 1.349 (J-) — 0.131 (J-) 1.687 (J-) — 1.426778E-02 (J-) — — — 
AAA3969 21-01631 0.00–0.50 Soil 0.441 (J-) — 0.052 (J-) 4.912 (J-) — — — — — 
AAA3970 21-01632 0.00–0.50 Soil 0.062 (J-) — — 0.996 (J-) — — — — — 
AAA3971 21-01633 0.00–0.50 Soil 0.257 (J-) — 0.065 (J-) 1.912 (J-) — 2.150884E-02 (J-) — — — 
AAA3973 21-01635 0.00–0.50 Soil 0.352 (J-) — 0.046 (J-) 4.388 (J-) — 8.930415E-02 (J-) — — — 
AAA3974 21-01636 0.00–0.50 Soil 2.962 (J-) — 1.82 (J-) 4.453 (J-) — 0.2247188 (J-) — — — 
AAA3975 21-01637 0.00–0.50 Soil 0.165 (J-) — — 0.599 (J-) — 7.033149E-02 (J-) — — — 
AAA3976 21-01638 0.00–0.50 Soil 1.361 (J-) — 0.107 (J-) 3.856 (J-) 12.34 (J-) 0.1323723 (J-) — — — 
AAA3980 21-01640 0.00–0.50 Soil 1.444 (J-) — 0.214 (J-) 8.847 (J-) 2.78 (J-) 0.174126 (J-) — — — 
AAA3981 21-01641 0.00–0.50 Soil 2.958 (J-) — 0.49 (J-) 7.585 (J-) — 0.3018494 (J-) — — — 
AAA3983 21-01642 0.00–0.50 Soil 1.321 (J-) — 0.183 (J-) 28.512 (J-) — 8.590909E-02 (J-) — — — 
AAA3994 21-01653 0.00–0.50 Soil 0.616 (J-) — 0.102 (J-) 8.75 (J-) — 1.035012 (J-) — — — 
AAA3995 21-01654 0.00–0.50 Soil 0.442 (J) — 0.058 (J-) 2.363 (J-) — 0.0550053 (J-) — — — 
AAA4003 21-01659 0.00–0.50 Soil 0.035 (J-) — — 0.324 (J-) — — — — — 
AAA4004 21-01660 0.00–0.50 Soil 1.936 (J-) — 0.194 (J-) 3.755 (J-) 2.59 (J-) 9.319149E-02 (J-) — — — 
AAA4005 21-01661 0.00–0.50 Soil 1.03 (J-) — 0.121 (J-) 10.576 (J-) — 0.2033554 (J-) 2.738 (J-) — — 
AAA4008 21-01664 0.00–0.50 Soil 0.756 (J) — 0.107 (J-) 7.359 (J-) — 0.1669542 (J-) — — — 
AAA7510 21-01860 0.00–0.25 Soil 5.626 — 3.983 3.569 — 4.620911E-02 — — — 
AAA7511 21-01860 0.25-0.50 Soil 5.641 — 2.629 3.003 — — — — — 
AAA7512 21-01860 0.50–1.00 Soil 6.348 0.8821 1.059 6.726 — 8.274699E-02 — — — 
AAA7513 21-01861 0.00–0.25 Soil 2.657 — 1.101 2.043 — 6.743786E-02 — — — 
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Table I-4.1-12 (continued) 
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Soil Background Value 0.013 1.65 0.054 0.023 1.31 na 2.59 0.2 2.29 
Qbt 2,3,4 Background Value na na na na na na 1.98 0.09 1.93 
Qbt 1v Background Value na na na na na na 3.12 0.14 3.15 
Qbt 1g, Qct, Qbo Background Value na na na na na na 4.0 0.18 3.9 

AAA7514 21-01861 0.25-0.50 Soil 4.549 — 2.078 8.662 — 7.186081E-02 — — — 
AAA7515 21-01861 0.50–1.00 Soil 1.85 0.3733 0.4124 12.83 — 4.634626E-02 — — — 
AAA7516 21-01862 0.00–0.25 Soil 4.87 — 4.053 7.634 — 8.474749E-02 — — — 
AAA7517 21-01862 0.25-0.50 Soil 3.781 — 3.277 8.809 — 5.640794E-02 — — — 
AAA7518 21-01862 0.50–1.00 Soil 1.5 — 0.6322 9.282 — 2.142156E-02 — — — 
AAB7275 21-02568 0.00–0.25 Soil 5.061 — 3.307 6.442 — 8.839373E-02 — — — 
AAB7276 21-02568 0.25-0.50 Soil 4.224 — 3.345 4.565 — 4.211384E-02 — — — 
AAB7277 21-02568 0.50–1.00 Soil 7.404 0.8751 2.452 6.488 — 0.1550372 — — — 
AAB7278 21-02569 0.00–0.25 Soil 1.101 — 1.848 2.223 — 4.727854E-02 — — — 
AAB7279 21-02569 0.25-0.50 Soil 2.576 — 1.516 3.17 — 0.0595572 — — — 
AAB7280 21-02569 0.50–1.00 Soil 3.459 0.3989 2.454 3.962 — 5.755274E-02 — — — 

MD21-06-64167 21-25265 0.00–0.50 Soil 3.25 — 7.71 5.87 — 0.1325607 — — — 
MD21-06-64168 21-25265 1.50–2.00 Soil 0.32 — 0.37 0.457 — — — — — 
MD21-06-64169 21-25266 0.00–0.50 Soil 5.4 — 6.69 6.26 — 3.734426E-02 — — — 
MD21-06-64170 21-25266 1.50–2.00 Soil 0.591 — 0.206 10.7 — 3.398876E-02 — — — 
MD21-06-64171 21-25267 0.00–0.50 Soil 1 — 0.91 11.4 — 0.1025062 — — — 
MD21-06-64172 21-25267 1.50–2.00 Soil 0.13 — 0.0753 0.448 — 6.029329E-02 — — — 
MD21-06-64173 21-25268 0.00–0.50 Soil 4.69 — 5.25 9.11 — 2.843567E-02 — — — 
MD21-06-64174 21-25268 1.50–2.00 Soil 0.226 — 0.0857 0.615 — 7.862791E-02 — — — 
MD21-06-64175 21-25269 0.00–0.50 Soil 0.171 — — 0.735 — 7.342522E-02 — — — 
MD21-06-64176 21-25269 1.50–2.00 Soil — — — — — 7.377817E-02 — — — 
MD21-06-64177 21-25270 0.00–0.50 Soil 2.42 — 2.94 5.38 — 0.1941097 — 0.235 — 
MD21-06-64179 21-25271 0.00–0.50 Soil 3.94 — 6.09 5.81 — 0.1353975 — — — 
MD21-06-64181 21-25272 0.00–0.50 Soil 11.7 — 9.13 17.6 — 0.1030768 3.62 0.336 — 
MD21-06-64182 21-25272 0.50–1.00 Soil 5.79 0.389 3.8 13.1 0.211 7.468209E-02 2.84 0.266 — 
MD21-06-64183 21-25273 0.00–0.50 Soil 1.24 — 0.0689 4 — 5.375542E-02 — — — 
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Table I-4.1-12 (continued) 
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Soil Background Value 0.013 1.65 0.054 0.023 1.31 na 2.59 0.2 2.29 
Qbt 2,3,4 Background Value na na na na na na 1.98 0.09 1.93 
Qbt 1v Background Value na na na na na na 3.12 0.14 3.15 
Qbt 1g, Qct, Qbo Background Value na na na na na na 4.0 0.18 3.9 

MD21-06-64184 21-25273 1.50–2.00 Soil 0.0536 — — 0.176 — 4.067127E-02 — — — 
MD21-06-64185 21-25274 0.00–0.50 Soil 2.54 2.98 0.34 16.2 — 0.1755892 3.98 0.263 2.37 
MD21-06-64187 21-25275 0.00–0.50 Soil 1.19 10.6 0.111 3.78 — 5.870613E-02 — — — 
MD21-06-64189 21-25276 0.00–0.50 Soil 1.58 — 0.304 4.7 — 2.903822E-02 — — — 
MD21-06-64190 21-25276 1.50–2.00 Soil 0.26 0.244 0.085 1.96 — 3.084027E-02 — — — 
MD21-06-64191 21-25277 0.00–0.50 Soil 2.06 — 0.103 3.5 — 5.190902E-02 — — — 
MD21-06-66235 21-25401 0.00–0.50 Soil 3.19 — 0.546 5.13 — 0.058962 — — — 
0121-96-0303 21-04933 0.00–0.50 Soil 0.93 9.39 — — — — — — — 

MD21-03-51517 21-22206 0.00–0.50 Soil 0.13 — — 0.963 — — — 0.268 — 
 

See Appendix A for qualifier definitions. 
Units are pCi/g. 
Background values and fallout values are from LANL 1998, 59730. 
a na = Not available. 
b — = Not above background/fallout value or not detected. 
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EXECUTIVE SUMMARY 

This appendix presents the analyses and results of the human health and ecological risk evaluations 
performed in support of the Resource Conservation and Recovery Act facility investigation activities at the 
Technical Area 21, Consolidated Unit 21-016(a)-99, and a portion of Delta Prime (DP) Canyon.  

Concentrations of inorganic and organic carcinogenic chemicals of potential concern (COPCs) are less 
than their respective soil screening levels for all receptors. The total estimated excess life-time cancer 
risks for Consolidated Unit 21-016(a)-99 are approximately 4x10-6 for the construction worker, 2 x10-6 for 
the industrial worker, and 5 x 10-6 for the recreational user. The risk levels do not exceed the New Mexico 
Environment Department (NMED) target cancer risk level of 10-5 for the decision scenarios. 

The hazard indices (HIs) are less than 1.0 for the industrial and recreational scenarios, with an HI of 0.14 
at Consolidated Unit 21-016(a)-99 and an HI of 0.25 for the DP Canyon slope, respectively. The HIs do 
not exceed the NMED target level of an HI of 1.0 for the decision scenarios. The HI for the construction 
worker is 3.5, due in part to iron and manganese, which can be eliminated as COPCs because the 
exposure point concentrations are similar to background concentrations for soil and tuff. The resultant HI 
is 1.2 and indicates no potential unacceptable risk to the construction worker. 

For Consolidated Unit 21-016(a)-99, the total estimated dose is approximately 9 mrem/yr for the industrial 
scenario, which is less than the Department of Energy’s target dose limit of 15 mrem/yr. The total 
estimated dose for a recreational user of the DP Canyon slope is 1.5 mrem/yr, which is also below the 
target dose limit. The potential total estimated dose to the construction worker is 397 mrem/yr. 

The results of the human health screening assessments indicate no potential unacceptable risk, hazard, 
or dose to an industrial worker within the consolidated unit and a recreational user on the DP Canyon 
slope. These two scenarios are the decision scenarios for this investigation and indicate that no further 
investigation or corrective action is necessary. 

The ecological screening assessment identified chemicals of potential ecological concern (COPECs). 
Overall, the uncertainties associated with the evaluation of ecological risks to residual concentrations of 
COPECs in the soil and tuff overestimates the potential risk to ecological receptors. All of the COPECs 
were eliminated in the uncertainty analysis by analyzing the following factors: background concentrations, 
the analysis for potential effects to populations (individuals for threatened and endangered species), the 
relative toxicity of related compounds, and the infrequency of detection. The results of the ecological risk 
screening assessment indicate no potential risk to ecological receptors.  
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J-1.0 INTRODUCTION 

This appendix presents the human health and ecological risk evaluations performed in support of the 
investigation of Consolidated Unit 21-016(a)-99 and Delta Prime (DP) Canyon slope, located in 
Technical Area (TA) 21. The site includes Solid Waste Management Units (SWMUs) 21-016(a-c), 
21-011(a,b,d,e,f,g,i,j), 21-011(c), and 21-010(a,h) and Areas of Concern (AOCs) C-21-002, 21-028(a), 
C-21-034, C-21-035, C-21-036, C-21-037, 21-001, 21-011(h), C-21-005, C-21-007, C-21-003, C-21-009, 
and C-21-012. Summary descriptions of the SWMUs and AOCs in Consolidated Unit 21-016(a)-99 are 
provided in the investigation work plan for Material Disposal Area (MDA) T (LANL 2004, 85641 p. B-82). 
Potential adverse effects to both human and ecological receptors are evaluated for the contamination in 
surface and subsurface soil and tuff at Consolidated Unit 21-016(a)-99 and the DP Canyon slope. The 
human health risk screening assessments were performed according to New Mexico Environment 
Department (NMED) guidance (NMED 2006, 92513). The ecological risk screening assessment was 
performed in accordance with the methodology presented in “Screening Level Ecological Risk 
Assessment Methods, Revision 2” (LANL 2004, 87630). 

The human health and ecological risk screening assessments evaluate the chemicals of potential concern 
(COPCs) in soil and tuff at Consolidated Unit 21-016(a)-99 and the adjacent DP Canyon slope. COPCs 
are identified in Appendix I of this investigation report. The sites were potentially contaminated with 
inorganic chemicals, organic chemicals, and radionuclides as a result of past operations.  

The main features of the risk evaluations are as follows: 

• Descriptions of historical operations at the site, site features, historical releases, and 
contamination sources (Section J-1); 

• A summary of data available for the screening evaluations (Section J-2); 

• Calculation of exposure point concentrations (Section J-2.5) 

• Development of a conceptual site model (CSM) for both human and ecological receptors 
(Section J-3); 

• A discussion of the potential fate and transport of the COPCs (Section J-3.5). 

• Calculation of human health and ecological risk estimates and discussion of uncertainties 
(Sections J-4 and J-5, respectively) 

• Conclusions of the risk screening assessments (Section J-7) 

J-1.1 Site Background 

The waste disposal at Consolidated Unit 21-016(a)-99 began in 1945 and ended in 1986. Several 
thousand gallons per day of wastewater was discharged to four absorption beds from 1945 to 1950, when 
the beds became congested and were taken out of service. An industrial wastewater treatment plant 
(building 21-35) [SWMU 21-010(a)] was constructed in 1952. A new wastewater treatment plant (building 
21-257) [SWMU 21-011(a)] was completed in 1967, and replaced building 21-35 (removed in 1967). 
When operations in building 21-257 started, no further discharge of wastewater to the beds occurred. 
Approximately 64 4 to 8 ft diameter disposal shafts [SWMU 21-016(c)] were installed between the 
disposal beds and filled with cement-treated americium waste from 1968 to 1974. A retrievable waste 
storage area (RWSA) [SWMU 21-016(b)] was constructed in 1974 to provide a method for temporarily 
storing cement-treated transuranic waste in corrugated metal pipes. The area of the absorption beds, 
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disposal shafts, and RWSA were backfilled and the site was graded to drain towards the north in 1986 
(LANL 2004, 85641). 

A concise summary of the historical operations and releases at this site is provided in Section 2 of the 
investigation report. Releases of contaminated material included accidental spills during site operations, 
placement of liquid wastes in absorption beds, leaching of contaminants into the subsurface below the 
disposal units, and airborne releases as a result of burning radioactive contaminated oil. Environmental 
release sites included contaminated areas in and around the absorption beds and shafts, the bedrock 
under Consolidated Unit 21-016(a)-99, and areas contaminated by spills and releases during treatment 
and disposal activities (LANL 2004, 85641, p. 2). 

J-1.2 Site Description 

Consolidated Unit 21-016(a)-99 is located on DP Mesa, east of buildings 21-286 and 21-228, west of 
MDA A, north of buildings 21-005, 21-150, and 21- 361, and south of the North Perimeter Road and DP 
Canyon. The location is less than a quarter-mile east of the intersection of the North Perimeter Road and 
DP Road. Consolidated Unit 21-016(a)-99 consists of MDA T and buildings 21-035 and 21-257. MDA T 
consists of four buried absorption beds, the shafts containing cement stabilized radioactive waste with 
depths ranging from approximately 4 ft to 65 ft below the original ground surface, and the RWSA. 
Consolidated Unit 21-016(a)-99 is fenced to restrict access. The surface of the site slopes slightly to the 
north and is heavily vegetated with weeds, grasses, chamisa, and young ponderosa pine trees.  

The DP Canyon slope, to the northwest of the consolidated unit, may have been affected by releases and 
is also included in the investigation area. The DP Canyon slope consists of a steep slope and depositional 
area with mature ponderosa pine, piñon-juniper, scrub oak, and shrubs and grasses. The regional aquifer 
is approximately 1300 ft below the ground surface (bgs) of Consolidated Unit 21-016(a)-99. The area of 
the consolidated unit and the DP Canyon slope is approximately 4.42 acres (1.79 hectares [ha]). 

J-1.3 Historical Releases and Contamination Sources 

Environmental releases include contamination associated with the absorption beds, the cement shafts, 
spills and releases from treatment and disposal activities, contaminated equipment, tanks, buried process 
pipes, and the surfaces of building 21-257. 

The primary sources of contamination are the absorption beds and the shafts. Lesser sources of 
contamination include areas affected by spills and leaks around the former site of buildings 21-035 and 
21-257. A detailed discussion of sources of contamination is provided in sections 2 and 6 of the 
investigation report and in the approved investigation work plan (LANL 2004, 85641 pp. 13, B-9). 

J-2.0 INVESTIGATION SAMPLING RESULTS 

J-2.1 Current Sampling Data 

Data were collected in the Consolidated Unit 21-016(a)-99 area as part of the site investigation during 
2005 and 2006. The sampling was conducted as described in the approved investigation work plan 
(LANL 2004, 85641). The objective of the field investigation was to determine the nature and extent of 
contamination in subsurface material beneath and adjacent to the absorption beds, shafts, and RWSA 
associated with MDA T. Thirty-one boreholes were drilled to characterize subsurface contamination 
associated with releases from the absorption beds, disposal shafts, RWSA, building 21-257, and former 
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building 21-35. Surface, subsurface, and vapor samples were collected during the investigation activities. 
The analytical suites for samples collected as part of the MDA T drilling investigation included dioxins and 
furans, isotopic uranium, isotopic plutonium, americium-241, strontium-90, gamma spectroscopy, target 
analyte list (TAL) metals, uranium, pH, perchlorate, nitrate, volatile organic compounds (VOCs), 
semivolatile organic compounds (SVOCs), and tritium. Additional samples were collected from borehole 
(BH) 1, BH-2, and BH-3 to assess geotechnical and hydrogeologic parameters including saturated 
hydraulic conductivity, porosity, bulk density, moisture content, matric potential, and chloride anions. 
Current and historical data of acceptable quality were used in the human and ecological risk evaluation. 

J-2.2 Historical Analytical Data 

Data were collected in the Consolidated Unit 21-016(a)-99 area for investigations and studies from 1945 
to 1986. These studies are described in the approved investigation work plan (LANL 2004, 85641). 
Phase 1 Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) samples were 
collected from 1992 to 1994 and 1996 to 1997. Historical sampling activity is described in Section 2.2 of 
the investigation report and in greater detail in the approved work plan (LANL 2004, 85641 pp. 5, B-12). 
The Phase I RFI data of acceptable quality based on the data quality assessment presented in 
Appendix B of this report were used in the human and ecological risk screening evaluations. 

J-2.3 Chemical of Potential Concern Determination  

The analytical data and COPC determination for Consolidated Unit 21-016(a)-99 and the DP Canyon 
slope are presented in Appendix I. Tables J-2.3-1 through J-2.3-6 summarize the COPCs evaluated in the 
risk screening assessments. 

J-2.4 Exposure Point Concentration Calculations  

An exposure point concentration (EPC) was calculated for each COPC. The EPC used in the risk 
screening assessments is the 95% upper confidence limit (UCL) of the arithmetic mean. The maximum 
detected concentration is used if the 95% UCL exceeded the maximum concentration, or if ProUCL (EPA 
2004, 90033) could not calculate a representative 95% UCL. The 95% UCL of each COPC in soil and tuff 
was calculated according to EPA guidance (EPA 2002, 73790). A separate EPC was determined for each 
receptor and area for each COPC for depths of 0–1 ft for industrial [Consolidated Unit 21-016(a)-99 area] 
and recreational (DP Canyon slope) receptors, 0–10 ft for residential [Consolidated Unit 21-016(a)-99 and 
the DP Canyon slope] and construction worker (building 21-257 area) receptors, and 0–5 ft for ecological 
receptors.  

Tests were performed using EPA ProUCL (EPA 2004, 90033) to select the statistical distribution and 
related parameters that describe each data set. These tests determine whether a normal, lognormal, 
gamma, or nonparametric distribution should be used to describe the data sets and ensure that the 
assumptions inherent in the UCL calculations are valid. 

ProUCL computes a (1-α) 100% UCL of the population mean using a variety of methods and then 
computes a 95% UCL using one of the following procedures depending on the distribution test results: 

• Student’s t-statistic procedure—normal distributions 

• Chebyshev (mean, standard deviation) procedure—nonparametric distributions 

• H-UCL procedure—lognormal distributions 

• Gamma UCL—Gamma distributions 
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In the Student’s t-statistic, t is given by 

,
n/ s

 - x
 = t

x

1μ  

where  

 x  = sample mean 

 sx = sample standard deviation  

 μ1 = population mean  

 n = number of samples 

If the data are a random sample from a normal population with mean, μ1, and standard deviation, σ1, then 
the distribution of this statistic is the Student’s t distribution with n-1 degrees of freedom; tα,  n-1 is the upper 
α quantile of the Student’s t distribution with n-1 degrees of freedom.  

A (1-α) 100% UCL of the population mean, μ1, is given by 

n / s t + x = UCL x1 - n ,α  

For a normally distributed population (when the skew is about 0), the Student’s t-statistic provides the 
best way of computing a 95% UCL concentration.  

The Chebyshev UCL of the population mean is calculated using the following equation (nonparametric 
distributions): 

 
where 

 x = sample mean 

 sx = sample standard deviation 

 n = number of samples 

 α − 1 = confidence coefficient 

Because this method requires no assumptions about the distribution of the data, this procedure is 
nonparametric and may be used as an estimate of the UCL of the population mean when data are neither 
normal nor lognormal, especially when the standard deviation (or its estimate) approaches and exceeds 
1.5 (EPA 2004, 90033). 

For skewed datasets, a number of ways can be used to compute a UCL of the population mean. The 
standard method for lognormal distributions is Land’s procedure based on the H-statistic (H-UCL); for 
highly skewed populations, this method may result in unreasonably large UCL estimates. ProUCL 
recommends using alternative UCL computation methods such as gamma distribution or Chebyshev 
inequality-based methods (EPA 2004, 90033). For the skewed distributions at this site, recommended 
distributions were based on the H-statistic or the gamma distribution.  
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The H-UCL is calculated using the following equation: 

 
where 

 H 1- α = H-statistic for the given confidence level 

ProUCL calculates a gamma UCL by the approximate method, which depends upon the Chi-square 
distribution and an estimate of the shape parameter, k. The gamma UCLs are calculated using the 
following equation: 

Approximate-UCL =2nk x / χ 
$
*(α) 

where 

 k is an estimated shape parameter 

 x is the mean  

 χ is from the Chi-square distribution 

The results of the distribution testing of data for each exposure scenario at MDA T are shown in 
Tables J-2.3-1 through J-2.3-5 for human health evaluations and Table J-2.3-6 for ecological risk 
evaluation. One-half of the detection limit was substituted as the concentration of the COPC in all 
statistical calculations for nondetections (EPA 1989, 08021). The maximum detected concentrations were 
used as the EPC if the 95% UCL exceeded the maximum concentration, or if ProUCL could not calculate 
an UCL because of the small sample size. 

J-3.0 CONCEPTUAL SITE MODELS 

The CSMs for human and ecological receptors are presented in this section. The models include 
information on sources, current and reasonably foreseeable land uses, receptors, and exposure 
pathways. The sources, release-affected media, and potential exposure pathways for the human health 
and ecological receptors are presented in the CSM diagrams (Figures J-3.0-1 and J-3.0-2).  

J-3.1 Sources 

The primary mechanisms of contaminant release for Consolidated Unit 21-016(a)-99 are related to the 
historical operations, releases, and erosion and deposition processes. Surface and subsurface soil and 
tuff are the only media containing residual contamination at the site. 

No permanent surface water exists in Consolidated Unit 21-016(a)-99 or the adjacent DP Canyon slope. 
Occasional surface water runoff occurs as a result of usually brief but often intense seasonal 
thunderstorms that can produce significant rainfall in short time periods and as a result of snowmelt 
during the winter. Two diversion ditches, one on the east and one on the west end of Consolidated 
Unit 21-016(a)-99, divert run-on away from the site. The area is relatively flat and well vegetated, gently 
sloping toward DP Canyon to the north. Stormwater and snowmelt runoff from the site is primarily by 
sheet flow to the north, which collects along the south side ditch of North Perimeter Road. Runoff then 
passes through a culvert under the road and continues down a cut in the south sidewall of DP Canyon 
into the depositional plain adjacent to the ephemeral DP Canyon stream channel. 
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Potential transport mechanisms at Consolidated Unit 21-016(a)-99 that may lead to exposure of potential 
human and ecological receptors include 

• airborne transport of contaminated surface soils;  

• biotic perturbation and translocation of subsurface contamination in shallow soil and absorption 
bed material;  

• dissolution and/or particulate transport of surface contaminants during runoff events; and 

• dissolution and advective/dispersive transport of chemical and radiological contaminants 
contained in absorption beds, shafts, subsurface soil and tuff.  

J-3.2 Land Use 

The land use of a site determines the receptors and exposure scenarios used in the risk screening 
assessments. The selection of the land use is discussed in section 5.1 of the investigation report. The 
appropriate screening levels are used to estimate risk and to determine whether the site may be left in its 
current condition or whether cleanup action should be initiated. If an action is taken, the screening levels 
are used as cleanup levels to determine when the action is complete. 

Consolidated Unit 21-016(a)-99 was used for industrial purposes. Current land use for the site is 
industrial; the area is fenced and access control is maintained by Los Alamos National Laboratory (LANL 
or the Laboratory). Access control will be retained by the Laboratory in the reasonably foreseeable future. 
Consolidated Unit 21-016(a)-99 is located on DP Mesa, near the commercial district of Los Alamos, and 
separated from the DP Canyon slope by the paved North Perimeter Road. It is expected that the land use 
will remain industrial in the reasonably foreseeable future. Residential use is included in this assessment 
for informational purposes only. Future activities include the decontamination and decommissioning 
(D&D) of building 21-257 and associated structures and infrastructure. This potential construction activity 
is only assessed for the area around building 21-257 to provide information for the health and safety of 
D&D workers. The DP Canyon slope is currently undeveloped and is likely to remain so. Potential future 
land use could include recreational use, such as hiking, bird watching, or children playing (extended 
backyard scenario), because of the desirable natural habitat in the canyon. Recreational and residential 
(informational purposes only) land uses are assessed for the DP Canyon slope. Figure J-3.2-1 shows the 
areas assessed. 

The industrial worker scenario is used to make decisions for Consolidated Unit 21-016(a)-99. Decisions 
for the DP Canyon slope are based on the recreational scenario. The construction worker is assessed to 
provide data for future construction activities and the residential scenario is provided for informational 
purposes only. 

J-3.3 Human Health Receptors and Pathways 

Two distinct exposure areas were evaluated for the human health risk evaluation: the Consolidated 
Unit 21-016(a)-99 and the adjacent DP Canyon slope. The human health risk assessment for 
Consolidated Unit 21-016(a)-99 evaluated the industrial worker, construction worker, and resident (for 
informational purposes only). Receptors evaluated for the DP Canyon slope are the recreational user and 
resident (for informational purposes only). A 0- to 1-ft-depth interval was used to assess potential human 
health risk under an industrial scenario, and a 0- to 10-ft depth interval was used to assess human health 
risk under residential and construction worker scenarios for Consolidated Unit 21-016(a)-99. A 0- to 1-ft-
depth interval was used to assess potential human health risk under the recreational scenario, and a 0- to 
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2-ft-depth interval (the deepest samples collected) was used to assess potential human health risk under 
a residential scenario for the DP Canyon slope. 

The potentially complete pathways for human exposure to surface soil and tuff are dermal contact, 
inhalation of vapors and/or fugitive dust, incidental soil ingestion, and external irradiation. Exposure 
pathways for pore gas are incomplete. The potentially complete pathways are included, as appropriate, in 
the soil screening levels (SSLs) for chemicals (NMED 2006, 92513; EPA 2005, 91002) and screening 
action levels (SALs) for radionuclides (LANL 2005, 88493). Direct contact exposure pathways from 
subsurface contamination to human receptors are complete for the construction worker and resident. The 
exposure pathways are the same as those for surface soil. Sources, exposure pathways, and receptors 
are presented in the CSM (Figure J-3.0-1). The exposure factors used in calculations of SSLs and SALs 
are presented in Tables J-3.3-1 through J-3.3-4. 

J-3.4 Ecological Receptors and Pathways 

The vegetative cover at the Consolidated Unit 21-016(a)-99 site ranges from high to medium and 
provides habitat for ecological receptors. The Consolidated Unit 21-016(a)-99 site is covered with grass 
and chamisa. Ponderosa pines grow near the fence line, within the Consolidated Unit 21-016(a)-99 
boundary. The DP Canyon slope is covered with mature ponderosa pines. The understory consists of 
scrub oak/piñon-juniper/chamisa and grass. 

The entire area provides potential habitat for ecological receptors. The area appears to be used for 
foraging but probably not nesting by owls and/or hawks because of its proximity to industrial areas. There 
is evidence of burrowing animals inside the Consolidated Unit 21-016(a)-99. The DP Canyon slope shows 
evidence of burrowing animals (gophers and mice) and deer. Several birds were observed in the trees. 
The canyon presents good quality habitat for a variety of receptors and is probably frequented by foxes, 
bears, and coyotes. No aquatic habitat is present on or near the site. 

The Consolidated Unit 21-016(a)-99 site borders the foraging habitat for the Mexican spotted owl. The 
owl may be assumed to forage in the area with a moderate to low frequency. This site is within an area 
where the potential for foraging for the peregrine falcon is low. Red-tailed hawks have been seen in the 
area and may use the site for foraging. The ecological scoping checklist completed during a site visit is 
provided as Attachment J-1. 

Exposure pathways are complete to surface soil and tuff for ecological receptors. Exposure is assessed 
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 in the screening ecological risk 
assessment because of the lack of surface water features. Sources, exposure pathways, and receptors 
are presented in the CSM (Figure J-3.0-2). All soil and tuff data from the 0- to 5-ft-depth interval was used 
to assess risk to terrestrial ecological receptors. 

J-3.5 Environmental Fate and Transport of COPCs 

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. Migration through soil and tuff depends on properties such as rate of 
precipitation or snowmelt, soil moisture content, depth of soil, and soil hydrogeologic properties. Migration 
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into and through tuff also depends on the unsaturated flow properties of the tuff and the presence of joints 
and fractures.  

MDA T exists on a dry mesa top approximately 1300 ft above the regional aquifer (LANL 2004, 85641, 
p. 30). Migration of contaminants occurred at MDA T while the absorption beds were in use. However, 
operations ceased in 1967, and contaminant migration in the vadose zone has been limited by a lack of 
hydrostatic pressure and the low mobility of most site COPCs. Current measurements of the gravimetric 
water content (section 4.4) of the soil/rock column indicate that geologic media on the mesa are relatively 
dry, particularly in the top 150 ft where the moisture content is typically less than 10%. Downward 
migration in the vadose zone is also limited by a lack of hydrostatic pressure. Thus the lack of saturated 
conditions at MDA T restricts both horizontal and vertical migration of contamination. No perched aquifers 
have been identified in the area beneath MDA T, nor are there springs or seeps on the nearby DP 
Canyon slope that indicate the presence of perched aquifers.  

J-3.5.1 Organic Chemicals 

Physical and chemical properties are indicators of potential fate and transport of organic chemicals. 
These properties include water solubility, vapor pressure, octanol-carbon adsorption coefficient, and 
octanol-water partition coefficient. Numerical values for these parameters for the organic COPCs at 
MDA T are provided in Table J-3.5-1. 

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 metabolic breakdown that may detoxify 
the parent chemical. With lower water solubility (especially lower than 10 mg/L), the organic chemical is 
more likely to be immobilized by adsorption onto particles of organic or inorganic matter, and they are 
more likely to bioaccumulate and persist in the environment. 

Vapor pressure indicates the tendency of an organic chemical to volatilize. Chemicals with vapor 
pressure greater than 0.01 mm Hg, for example benzene, are more likely to volatilize and diffuse through 
the soil or tuff pores, potentially increasing release to the atmosphere. Chemicals with vapor pressures 
less than 0.000001 mm Hg, for example benzo(a)pyrene, are less likely to volatilize and tend to be 
immobile. 

The octanol-water partition coefficient (Kow) is an indicator of a chemical’s potential to bioaccumulate or 
bioconcentrate in the fatty tissues of living organisms. Kow values above 1000 indicate that the chemical 
has an increased potential of bioaccumulation/bioconcentration in the food chain. A Kow of less then 500 
indicates high water solubility, mobility, and low potential for bioaccumulation.  

The octanol-carbon adsorption coefficient indicates the extent to which an organic chemical partitions 
between a solid and a liquid phase. Chemicals with a high Koc (greater than 10,000) will adsorb to organic 
matter readily. Those with a low Koc (1,000 or less) will have a low tendency to adsorb to organic matter.  

The following organic COPCs identified at MDA T have relatively high water solubility, vapor pressure, 
low Kow (less than 500), and low Koc (less than 1000): acetone, benzoic acid, bis(2-ethylhexyl)phthalate, 
dibromo-3-chloropropane[1,2-], hexanone[2-], methylene chloride, trichloroethene, and 
trichlorofluoromethane. These chemicals will have a high tendency to biodegrade and have a low 
tendency to bioconcentrate, have a high tendency to volatilize, and have a low tendency to bind to 
organic matter and have low potential for bioaccumulation.  
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The following organic COPCs identified at MDA T have a moderate water solubility and moderate-to-high 
vapor pressure: isopropyltoluene[4-], tetrachloroethene, toluene, and xylene[1,3-]+xylene[1,4-]. The Kows 
are moderate to high and their Kocs are low (less than 1000). Therefore, these organic COPCs have a low 
tendency to bioaccumulate and bind to organic matter. 

The remaining organic COPCs identified at MDA T in general have low water solubilities, and vapor 
pressures, and high Kows and Kocs indicating they tend to bioaccumulate, persist in the environment, and 
bind to organic matter (if any is present); however, they also have very low mobility.  

J-3.5.1.1 Evaluation of VOC Pore-Gas Screening Levels  

The VOC results from pore-gas sampling were screened to evaluate whether concentrations in the 
subsurface pore gas are of concern as a potential source of groundwater contamination. Because no 
screening levels are available 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 NMED SSL technical background document (NMED 2006, 92513). If Henry’s Law constants were 
not available from this source, they were obtained from the Pennsylvania Department of Environmental 
Protection chemical and physical properties database (dep.state.pa.us/physicalproperties/Default.htm). 
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) and 1000 is a conversion factor from L to m3. The 
screening levels are groundwater cleanup levels specified in the Consent Order. These are the EPA 
maximum contaminant level (MCL) or New Mexico Water Quality Control Commission (WQCC) 
groundwater standard, whichever is lower. If no MCL or WQCC standard is available, the EPA Region 6 
screening level for tap water is used (adjusted to 10-5 risk for carcinogens). The numerator in equation 2 
is the measured concentration of VOC in pore gas, and the denominator represents the concentration in 
pore gas needed to exceed the SL. Therefore, if SV is less than 1, the concentration of VOC in pore gas 
would not be sufficiently high to cause the water screening level to be exceeded, even if the VOCs were 
in contact with groundwater. 

Equation 2 was used to screen the maximum concentrations of VOCs detected in pore-gas samples from 
the investigation at MDA T. As shown in Table J-3.5-2, 36 VOCs having MCLs, WQCC standards, and/or 
EPA Region 6 tap water screening levels were detected at MDA T. For each of these VOCs, screening 
was performed using the maximum detected concentration. These results show that the screening value 
is below 1 in all but one case. The screening value for methylene chloride was 4.9, which exceeds 1. 
Because the screening value for methylene chloride exceeded 1 using the maximum detected 
concentration, a second phase of screening was performed using the deepest detected concentration for 
each VOC (i.e., the concentration detected nearest the regional aquifer). These results are shown in 
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Table J-3.5-3 and all screening values are less than 1. Based on these screening results, the VOCs 
detected in subsurface pore gas at MDA T are not a potential source of groundwater contamination. 

J-3.5.2 Inorganic Chemicals  

In general, and particularly in a semiarid climate, inorganic chemicals are not highly soluble or mobile in 
the environment, although exceptions may occur. The main physical and chemical factors that determine 
the distribution of inorganic COPCs within the soil and tuff at MDA T is the soil-water partition coefficient 
(Kd) and water solubility of the inorganic chemical. The Kd values can provide a general assessment of 
the potential for migration through the subsurface; chemicals with higher Kds are less likely to be mobile 
that those with lower Kds. Inorganic chemicals with Kds greater than 40 are very unlikely to migrate 
through soil towards the water table (Kincaid et al. 1998, 93270). Table J-3.5-4 gives physical and 
chemical properties of the inorganic COPCs identified at MDA T. With the exception of nitrate, 
perchlorate, and fluoride, all the inorganic chemicals are essentially insoluble. Kd values are high for the 
majority of inorganic COPCs identified at MDA T.  

The Kd values in Table J-3.5-4 for arsenic, copper, nitrate, selenium, and silver are less than 40 and may 
indicate that these inorganic chemicals may be relatively mobile in soil. Other factors besides the Kd 

values, such as speciation in soil and oxidation/reduction potential (Eh) potential, also play a role in the 
likelihood that inorganic chemicals will migrate. 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, 56531). Information for these organic 
chemicals is also available from the ATSDR website at http://www.atsdr.cdc.gov/toxprofiles. 

Because many arsenic compounds tend to partition to soil or sediment under oxidizing conditions, 
leaching usually does not result in the transport of arsenic to any great depth. Most copper deposited in 
soil is strongly adsorbed and remains in the upper few centimeters of soil. In general, the copper adsorbs 
to organic matter, carbonate minerals, clay minerals, or hydrous iron and manganese oxides. Soils at 
MDA T are close to neutral pH and do not exhibit a high rate of leaching for copper. 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. Silver sorbs onto soil and sediments 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 soils so that it may potentially 
migrate into the subsurface. However, the extent of silver is defined and migration to groundwater has not 
occurred. Perchlorate and nitrate are highly soluble in water, and may migrate with water molecules in 
saturated soils. As noted above, the subsurface material beneath MDA T has low moisture content, which 
would inhibit the mobility of nitrate and perchlorate in addition to most other inorganic chemical species.  

J-3.5.3 Radionuclides 

As with inorganic chemicals, radionuclides are not highly soluble or mobile in the environment particularly 
in a semiarid climate. Table J-3.5-5 gives physical and chemical properties of the 11 radionuclide COPCs 
identified at MDA T. For radionuclides, an examination of Kd values also provides an assessment of 
whether a radionuclide is likely to be mobile in the subsurface at MDA T. Radionuclides with Kds greater 
than 40 are very unlikely to migrate through soil towards the water table (Kincaid et al. 1998, 93270). 
Based on Kd values, cesium-137, plutonium-238, and plutonium-239 have a very low potential to migrate 
towards groundwater at MDA T.   

Despite its relatively low Kd value (8.2), americium-241 deposited on soil strongly attaches to soil particles 
and does not migrate very far into the subsurface. Ultimately, most americium ends up in soil or sediment. 
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Americium-241 released into water adsorbs to particulate matter in the water or sediment. Cobalt-60 was 
detected only in a few samples, and the extent of cobalt-60 has been defined, indicating cobalt-60 is not 
migrating to groundwater. A major portion of stable and radioactive strontium in soil dissolves in water, so 
it may move deeper into the subsurface. However, the Kd value of 35 indicates that strontium-90 is not 
likely to readily migrate in the subsurface. Natural uranium is mainly a mixture of three isotopes: 
uranium-234, uranium-235, and uranium-238. All three isotopes behave the same chemically and were 
detected infrequently and extent is defined at MDA T. Therefore, the potential of these isotopes to migrate 
to groundwater is low. 

Tritium’s initial behavior in the environment is determined by the source. If it is released as a gas or vapor 
to the atmosphere, substantial dispersion can be expected and the rapidity of deposition is dependent on 
climatic factors. If tritium is released in liquid form, the tritium is diluted in surface waters and is subject to 
physical dispersion, percolation, and evaporation (Whicker and Schultz 1982, 58209, p. 147). Tritium 
concentrations in the subsurface at MDA T are low (generally less than 1 pCi/g), indicating MDA T is not a 
significant source of tritium even though this radionuclide is relatively mobile. Because tritium migrates in 
association with moisture, the low moisture content of the subsurface at MDA T limits the potential for 
tritium to migrate to groundwater. 

J-3.5.4 Summary 

Saturation is the primary factor in determining the potential for COPCs to migrate to groundwater. Based 
on investigation results, saturated conditions are not present within the MDA T site to depths 
encountered. Downward migration in the vadose zone is also limited by a lack of hydrostatic pressure and 
by the lack of a source for the continued release of contamination. Lack of sufficient moisture and a 
source severely inhibits migration of any COPCs that occurs through the vadose zone to groundwater. 

The nature and extent of contamination at MDA T has been defined and no source(s) continues to 
release contamination into the subsurface beneath the site. The 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. Because vertical extent has been defined and 
limited for MDA T, no migration to groundwater, which is an additional 900 ft below the deepest sampled 
interval, is apparent. The relative solubility and/or the partitioning properties also limit the mobility of the 
COPCs at MDA T. 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, the distance to the regional aquifer below 
the site, and the absence of a source for continued releases into the subsurface.  

J-4.0 HUMAN HEALTH SCREENING LEVEL RISK ASSESSMENT 

Human health screening assessments were conducted to determine if COPCs in soil and tuff at 
Consolidated Unit 21-016(a)-99 and the DP Canyon slope pose a potential unacceptable risk to human 
receptors. The results of the assessment are part of the information used to evaluate whether corrective 
action is necessary.  

J-4.1 Screening Evaluation 

Soil screening levels for nonradionuclide COPCs from NMED guidance (NMED 2006, 92513) were used. 
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, 92513). For those COPCs for which no NMED value is 
available, EPA Region 6 screening levels (EPA 2005, 91002) were used. The EPA screening levels for 
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carcinogens were multiplied by 10 to adjust to the NMED target carcinogenic risk of 1 × 10-5. Radionuclide 
SALs are used for comparison with radionuclide COPC concentrations and are derived using the residual 
radioactive (RESRAD) model, Version 6.21 (LANL 2005, 88493). The radionuclide SALs are based on a 
15 mrem/yr dose per DOE guidance (DOE 2000, 67483). For COPCs without a screening value, 
surrogate chemicals were used based on structural similarity or because the COPC is a breakdown 
product (NMED 2003, 81172). COPCs for which surrogates were used in the screening assessments 
included acenaphthylene, benzo(g,h,i)perylene, hexanone[2-], isopropyltoluene[4-], and 
methylnaphthalene[2-]. A recreational SSL for lithium was calculated for the DP Canyon slope based on 
the methodology described in a Laboratory technical report (LANL 2004, 87800). Exposure parameters 
used to calculate the SSLs and SALs are provided in Table J-3.3-1 (SSLs for chemicals), Table J-3.3-2 
(residential SALs for radionuclides) Table J-3.3-3 (industrial and construction worker SALs for 
radionuclides), and Table J-3.3-4 (recreational SALs for radionuclides).  

Several COPCs from the site have NMED SSLs based on a maximum allowed concentration of 
100,000 mg/kg (NMED 2006, 92513). This value is not a risk-based SSL, and the assignment of a 
maximum allowed concentration indicates that the toxicity of the COPC is negligible. The COPCs with 
industrial, construction worker, recreational, and/or residential SSLs based on the maximum allowable 
concentration are aluminum, barium, iron, nitrate, strontium, zinc, anthracene, and benzoic acid. 

For a number of organic chemicals, the NMED SSLs are based on soil saturation limits (Csat) rather than 
chemical-specific toxicological effects (NMED 2006, 92513). The Csat is the soil concentration at which 
soil pore water, pore air, and surface organic carbon adsorption sites are saturated by a particular organic 
chemical (NMED 2006, 92513). A “forward” risk calculation is performed for the organic chemicals to 
determine if detected concentrations present a potential for adverse toxicological effects because the Csat 
value is not meaningful in the context of a human health assessment. 

The organic chemicals that were evaluated in this fashion included toluene and xylenes for the residential 
scenario for the DP Canyon slope (Table J-4.1-1). The risk equations for the forward calculations use the 
models and parameter values developed for the NMED residential SSLs (NMED 2006, 92513). The 
exposure and chemical-specific parameter values cited in NMED guidance (NMED 2006, 92513) and 
presented in Table J-3.3-1 were used in the calculations. 

The human health screening assessments compared the 95% UCL of the mean concentration or the 
maximum detected concentration of each COPC with SSLs for chemicals and SALs for radionuclides for 
all receptors identified in the CSM. The Consolidated Unit 21-016(a)-99 and the adjacent DP Canyon 
slope were evaluated separately. The SSL comparison is presented separately for noncarcinogenic 
chemicals, carcinogenic chemicals, and radionuclides. The total excess cancer risk and hazard index (HI) 
are provided for both areas for the appropriate scenarios. The dose for each radionuclide is summed to 
calculate total dose for both areas for the appropriate scenarios. 

J-4.1.1 Consolidated Unit 21-016(a)-99 

The EPC for each COPC was compared to the SSLs for industrial, construction worker, and residential 
exposures. The EPCs for carcinogenic chemicals were divided by the appropriate SSL and multiplied by 
1 × 10-5 to estimate the excess life-time cancer risk. The sum of the carcinogenic risks was compared to 
the NMED target risk level of 10-5 (NMED 2006, 92513). An HQ was generated for each noncarcinogenic 
COPC by dividing the EPC by the appropriate SSL. The HQs were summed to generate an HI. The HI 
was compared to the NMED target HI of 1.0 (NMED 2006, 92513). The EPCs for radionuclides were 
divided by the appropriate SAL and multiplied by 15 mrem/yr to estimate the dose. The total dose was 
compared to the DOE target dose limit of 15 mrem/yr (DOE 2000, 67483). 
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The industrial scenario is the current and reasonably foreseeable future land use of this consolidated unit. 
None of the individual EPCs for carcinogenic COPCs exceeded their respective industrial SSLs 
(Table J-4.1-2). The estimated total excess life-time cancer risk for the industrial receptor at the 
consolidated unit is approximately 2x10-6. Individual EPCs for the noncarcinogenic COPCs also do not 
exceed their respective industrial SSLs (Table J-4.1-3). The industrial HI for this consolidated unit is 0.14.  

Table J-4.1-2 also presents the estimated total excess life-time carcinogenic risk from COPCs under the 
construction worker exposure scenario for the area around building 21-257 (Figure J-3.2-1). The 
estimated total excess life-time carcinogenic risk of approximately 4 × 10-6

 is below the NMED target risk 
of 10-5. Table J-4.1-3 shows the HQs and HI for the construction worker exposure scenario. Only the EPC 
for manganese is above the construction worker SSL, which resulted in an HI of approximately 3.5. This 
value is above the NMED target level of 1.0. 

Consolidated Unit 21-016(a)-99 was also evaluated for the residential scenario for informational purposes 
only. Table J-4.1-2 shows the total estimated life-time carcinogenic risk for a resident. Congeners of 
dioxins and furans were detected in the 0–10 ft interval (dioxin and furan congeners were not COPCs for 
the other scenarios). Table J-4.1-4 presents the estimated residential EPC for the detected congeners, 
using the toxicity equivalency (TEF) method (epa.gov/ncea/pdfs/dioxin/part2/drich9.pdf). The congener 
concentrations are converted to an equivalent concentration of dioxin (2,3,7,8-tetrachlorodibenzodioxin or 
TCDD) by multiplying the concentrations by a TEF to derive a toxic equivalent TCDD concentration. The 
toxic equivalent concentration was compared to the dioxin SSL from EPA Region 6 (EPA 2005, 91002) 
and is included in Table J-4.1-2. The residential HQs and HI for noncarcinogens are presented 
Table J-4.1-3. The total estimated excess life-time cancer risk for a resident is 1x10-5 which is equivalent 
to the NMED target risk level of 10-5. The residential HI for the consolidated unit is 1.2. 

Tables J-4.1-5, J-4.1-6, and J-4.1-7 present the total doses from radionuclide COPCs within the 
consolidated unit for the industrial, construction worker, and residential scenarios, respectively. The total 
dose for the industrial worker of approximately 9 mrem/yr is below the DOE target dose limit of 
15 mrem/yr. The total dose for a construction worker of 397 mrem/yr and the total dose for a resident 
(10,274 mrem/yr) are above the target dose limit. The residential dose is provided for informational 
purposes only.  

Pore gas was collected from three boreholes at depths of 70 ft bgs and deeper. Pore gas was not 
assessed for risk (see Section J-4.2.1). 

J-4.1.2 DP Canyon 

The DP Canyon slope was assessed separately for recreational and residential receptors (informational 
purposes only). The recreational EPCs for carcinogenic COPCs did not exceed their respective SSLs 
(Table J-4.1-8). The total estimated excess life-time cancer risk for a recreational user of the DP Canyon 
slope is approximately 5x10-6. The EPCs for the noncarcinogenic COPCs also did not exceed their 
respective SSLs (Table J-4.1-9). The HI for a recreational exposure is approximately 0.25. The results of 
the risk screening assessment for the recreational scenario were below NMED’s target levels of an HI of 
1.0 and cancer risk of 10-5 (NMED 2006, 92513). 

The results for the residential receptor are also presented in Tables J-4.1-8 and J-4.1-9. Forward risk 
calculations for toluene and xylenes under the residential scenario are presented in Table J-4.1-1. The 
estimated total excess life-time cancer risk for a resident is approximately 2x10-5 (Table J-4.1-8). The HI 
for a residential exposure is approximately 1.8 (Table J-4.1-9).The results of the screening assessment 
were slightly above NMED’s target cancer risk level of 10-5 and above NMED’s target level of an HI of 1.0 
(NMED 2006, 92513). 
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Tables J-4.1-10 and J-4.1-11 present the total doses from radionuclide COPCs for the DP Canyon slope 
for the recreational and residential scenarios, respectively. The total dose for the recreational receptor of 
approximately 1.5 mrem/yr is below the DOE target dose of 15 mrem/yr. The residential dose of 
approximately 17 mrem/yr is slightly above the target dose limit and is provided for informational purposes 
only. 

J-4.2  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.  

J-4.2.1 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. It is unlikely that inorganic chemicals were inappropriately 
excluded as COPCs because only inorganic chemicals excluded were those less than the background 
value (BV) or within the range of background concentrations (LANL 1998, 59730). Similarly, radionuclides 
excluded were less than the BV or the fallout value (LANL 1998, 59730). All detected organic chemicals 
were retained as COPCs. Exposure pathways for pore gas are incomplete; pore-gas samples were 
collected from 70 ft bgs or more and VOCs were detected at only trace level concentrations (refer to 
Appendix I, section 4.2). 

Uncertainties associated with the inorganic chemical, organic chemical, and radionuclide data include 
sampling errors, laboratory analysis errors, and data analysis errors. These sources of uncertainty have 
been minimized through the data quality assessment and validation process described in Appendix B of 
this investigation report. Many detected concentrations of COPCs were qualified as J, indicating the 
concentrations were less than estimated quantitation limits and could only be estimated. The use of these 
J-qualified values contributes to a conservative estimate of risk and has no effect on the risk screening 
assessment results for the Consolidated Unit 21-016(a)-99 and the DP Canyon slope. 

J-4.2.2 Exposure Assessment 

Three uncertainties were identified in the exposure assessment process, which result in the potential 
overestimation of potential risk from COPCs in soil and tuff to human receptors. 

Identification of Receptors: The current and reasonably foreseeable future land uses for the site were 
used to identify receptors (section J-3.2).  

• The current and reasonably foreseeable future land use for Consolidated Unit 21-016(a)-99 is 
industrial. Industrial worker (decision scenario), construction worker (provides information on the 
risks and hazards associated with the disturbance of the land surface for D&D activities), and 
residential (for informational purposes only) scenarios were evaluated. 

• The current and reasonably foreseeable future land use for the DP Canyon slope is recreational. 
Recreational (decision scenario) and residential (for informational purposes only) scenarios were 
evaluated. 

To the degree that actual activity patterns and exposure conditions are not represented by those activities 
assumed by the scenarios, uncertainties are introduced in the assessment. Some or all of the potential 
risks, hazards, and doses may be overestimated for the evaluated receptors. 
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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, 92513; EPA 2005, 
91002). When several upper-bound values (NMED 2006, 92513; EPA 2005, 91002) are combined to 
estimate exposure for any one pathway, the resulting risk can exceed the 99th percentile of “expected 
risk” and therefore can exceed the range of risk that may be reasonably expected. Also, the assumption 
that concentrations of chemicals in the tuff are available and cause exposure in the same manner as if 
they were in soil overestimates the potential risk to receptors.  

Derivation of Exposure Point Concentrations: Uncertainty is introduced in the aggregation of data for 
estimating the EPCs. The use of the 95% UCL or maximum detected concentrations is intended to 
provide a protective, upper-bound estimate of the COPC concentration at the site, which is likely to lead 
to an overestimation of the concentration representative of average exposure to a COPC across the 
entire site. The industrial and recreational scenarios aggregate data from 0–1 ft. The construction worker 
and residential scenarios both aggregate data from 0–10 ft (residential is 0–2 ft on the DP Canyon slope), 
which may also not reflect the true exposures.  

Manganese and iron contributed approximately 70% of the construction worker HI for the consolidated 
unit (manganese exceeded the construction worker SSL by approximately a factor of two). The EPCs for 
manganese (321 mg/kg) and iron (8706 mg/kg) are similar to background concentrations in soil and tuff 
[BVs for manganese are 671 mg/kg and 482 mg/kg and for iron are 21,500 mg/kg and 14,500 mg/kg, 
respectively (LANL 1998, 59730)]. Therefore, exposure for the construction worker in the building 21-257 
area is similar to background for these two COPCs and should not pose a potential unacceptable risk. If 
manganese and iron are eliminated as COPCs for the construction worker, the HI is reduced to 1.2, which 
does not indicate a potential unacceptable risk. 

J-4.2.3 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 (NMED 2006, 92513; EPA 2005, 91002). Uncertainties were identified 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, chemical form 
of the COPC, the additive approach, and use of surrogate chemicals. 

Two COPCs for the construction worker scenario were not assessed for carcinogenic risk because an 
SSL was not provided in NMED or EPA guidance (NMED 2006, 92513; EPA 2005, 91002). The 
construction worker SSLs provided for arsenic and bis(2-ethylhexyl)phthalate were based on 
noncarcinogenic effects and were assessed accordingly (Table J-4.1-3). The EPCs for these COPCs 
were an order of magnitude or more below the noncarcinogenic SSLs and did not contribute substantially 
to the HI. This result is also true for the carcinogenic SSL since it is less than the noncarcinogenic SSL 
and therefore would not contribute substantially to the total excess cancer risk for a construction worker. 

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 
between animals and humans in chemical absorption, metabolism, excretion, and toxic responses 
between animals and humans. Differences in body weight, surface area, and pharmacokinetic 
relationships are taken into account to address these uncertainties in the dose-response relationship; 
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however, conservatism is usually incorporated in each of these steps, resulting in the overestimation of 
potential risk. 

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. For example, an extrapolation from the oral route to the inhalation and/or the dermal route 
was used in this assessment (NMED 2006, 92513; EPA 2005, 91002), and differences between the two 
exposure pathways contribute to the uncertainty in the estimation of potential risk at this site. 

Individual Variability in the Human Population: The degree of variability in human physical 
characteristics is important for noncarcinogenic effects, both in determining the risks that can be expected 
at low exposures and in defining the no-observed-adverse-effect level (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 generally results in an 
overestimate of risk to noncarcinogenic COPCs. 

Derivation of the 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 
requirements. Each toxicity value is calculated using uncertainty factors that are estimates of true 
uncertainty, leading to an over- or underestimation of the risk. 

Chemical Form of the COPC: Chemicals are generally administered to subjects in a highly available 
form for the determination of toxic effects. In the environment, the COPCs may be bound to the soil or tuff 
matrix and not be as highly available for absorption into the body. However, it is assumed that the COPCs 
are completely bioavailable. This assumption can lead to an overestimation of the risk. 

Use of Surrogate Chemicals: SSLs are not available for all COPCs. When an SSL is available for 
another chemical that is structurally similar to one without an SSL, the SSL for the surrogate chemical 
was used. Isopropylbenzene was used as a surrogate for isopropyltoluene[4-] and butanone[2-] was used 
as a surrogate for hexanone[2-] for the residential scenario in the consolidated unit. Naphthalene was 
used as a surrogate for methylnaphthalene[2-] for the residential scenario on the DP Canyon slope. 
Pyrene was used as a surrogate for acenaphthylene for the construction worker scenario in the 
consolidated unit, and for benzo(g,h,i)perylene for all scenarios in both areas. The use of surrogate 
chemicals had a negligible effect on the results of the risk screening assessments. 

Additive Approach: For noncarcinogens, the effects of exposure to multiple chemicals are generally 
unknown and possible interactions could be synergistic or antagonistic, not additive, 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 that are addressed additively. 

J-4.3 Interpretation of Results 

Overall, the uncertainties associated with the evaluation of COPCs at Consolidated Unit 21-016(a)-99 and 
the adjacent DP Canyon slope overestimate potential exposure and risk to human receptors.  

Concentrations of inorganic and organic carcinogenic COPCs are less than their respective SSLs for all 
receptors. The total estimated excess life-time cancer risks are approximately 4 x10-6 for the construction 
worker, 2 x 10-6 for the industrial worker, and 5 x 10-6 for the recreational user (1 x 10-5 and 2 x 10-5 for a 
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resident). These risk levels do not exceed the NMED target cancer risk level of 10-5 for the decision 
scenarios (NMED 2006, 92513). 

The HIs are less than 1.0 for the industrial and recreational scenarios, with HIs of 0.14 and 0.25 (1.2 and 
1.8 for the resident), respectively. The HIs do not exceed the NMED target level of an HI of 1.0 for the 
decision scenarios (NMED 2006, 92513). The HI for the construction worker was 3.5, due in large part to 
manganese and iron; however, these inorganic chemicals may be eliminated as COPCs because the 
EPCs are similar to background concentrations for soil and tuff. The resulting HI (without iron and 
manganese) is 1.2 and does not indicate a potential unacceptable risk to a construction worker. 

For Consolidated Unit 21-016(a)-99, the total estimated dose was approximately 9 mrem/yr for the 
industrial scenario, which is less than the DOE’s target dose limit of 15 mrem/yr (DOE 2000, 67483). The 
estimated dose for a recreational user of the DP Canyon slope is 1.5 mrem/yr, which is also below the 
target dose limit. The potential total dose to the construction worker is 397 mrem/yr, above the DOE 
target dose limit. The residential doses are 10,274 mrem/yr for the consolidated unit and 17 mrem/yr for 
the DP Canyon slope (informational purposes only). 

J-5.0 ECOLOGICAL SCREENING ASSESSMENT 

An ecological screening assessment was conducted to determine whether COPCs at the Consolidated 
Unit 21-016(a)-99 and the DP Canyon slope result in potential unacceptable risk to ecological receptors. 
The approach used to evaluate ecological risk is described in “Screening Level Ecological Risk 
Assessment Methods, Revision 2” (LANL 2004, 87630). The assessment consists of four parts: the 
scoping evaluation, the screening evaluation, the uncertainty analysis, and the interpretation of the 
results. The framework for the ecological screening assessment is provided in the ecological scoping 
checklist and CSM completed for this site, which summarize the sources and mechanisms of releases at 
the site, including the primary impacted media and transport pathways (Attachment J-1 and 
Figure J-3.0-2).  

J-5.1 Scoping Evaluation  

The scoping evaluation establishes the breadth and focus of the ecological screening assessment. The 
ecological scoping checklist (Attachment J-1) organizes existing ecological information about the site for 
the scoping evaluation and formed the basis for determining key aspects of the CSM (Figure J-3.0-2), 
including habitat type and quality, potential receptor exposure, and contaminant transport pathways. 

Consolidated Unit 21-016(a)-99 is fenced and covered with grass and chamisa, which is currently mowed. 
There are ponderosa pine trees near the fence line, within the site area. The DP Canyon slope is covered 
with mature ponderosa pine trees. The understory consists of scrub oak, piñon-juniper, forbs and 
grasses. The area provides habitat for raptors and supports grazing and foraging by terrestrial receptors. 
It is unlikely that the Mexican spotted owl (a threatened and endangered [T&E] species) nests in either 
area but may forage at a medium to high frequency. 

No potential for exposure to aquatic receptors exists at Consolidated Unit 21-016(a)-99 or in the adjacent 
DP Canyon slope because no persistent aquatic habitat or perennial source of water exists at either site. 
Additionally, the depth of the regional aquifer (approximately 1300 ft bgs) and the semiarid climate at the 
Laboratory limit transport to groundwater. The potential exposure of terrestrial receptors to COPCs in 
soils and unconsolidated tuff is by root uptake, inhalation, soil ingestion, dermal contact, external 
irradiation, and food-web transport (Figure J-3.0-2). Exposure pathways to receptors from COPCs in 
consolidated tuff are incomplete because COPCs in tuff are generally immobilized and become available 
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to receptors only as a function of the slow rates of weathering of the tuff. Plant exposure to COPCs in tuff 
is largely limited to fractures near the surface, which does not produce sufficient biomass to support a 
herbivore population. Consequently, the COPCs in tuff are unavailable to the extent necessary to cause 
adverse population-level effects.  

Potentially complete pathways for exposure of terrestrial receptors to COPCs exist at the site. The 
potential risk was evaluated quantitatively in this risk screening assessment for the following ecological 
receptors, representing several feeding guilds and trophic levels: 

• plants; 

• the earthworm ( representing soil-dwelling invertebrates); 

• the deer mouse (representing mammalian omnivores);  

• the Montane shrew (representing mammalian insectivores); 

• the desert cottontail (representing mammalian herbivores);  

• the red fox (representing mammalian carnivores). 

• the American robin (representing avian insectivores, avian omnivores, and avian herbivores); and 

• the American kestrel (representing avian insectivores and carnivores and a surrogate for avian 
T&E species). 

Of the terrestrial receptors being evaluated, only the Montane shrew is not expected to be present 
because it requires free water for survival; surface water does not exist at or near the areas. However, 
because the shrew represents the insectivorous feeding guild for mammals, which is not specifically 
represented by any of the other terrestrial receptors, the shrew was evaluated in the risk screening 
assessment. 

J-5.2 Assessment Endpoints 

An ecological 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, 62809). 
Ecologically relevant endpoints are identified that help to sustain the natural structure, function, and 
biodiversity of an ecosystem or its components. In this screening assessment, the assessment endpoints 
are the populations and communities of the terrestrial receptors listed above and are consistent with EPA 
guidance (EPA 1997, 59370).  

The screening process is designed to be protective of biotic populations and ecological communities 
rather than individual organisms, except for “special status species”: listed or candidate T&E species or 
treaty-protected species (EPA 1999, 70086). The American kestrel is evaluated as a surrogate for the 
Mexican spotted owl, a special status avian receptor (a listed T&E species) known to inhabit Laboratory 
property. 

The Laboratory has developed generic assessment endpoints that are in accordance with EPA guidance 
to ensure that valued, and ecologically relevant receptors, at all levels within a given ecological 
community, are considered in the screening process (LANL 1999, 64137). The endpoints are evaluated 
by measuring potential impacts to reproduction, growth, and survival that may adversely affect 
populations. The specific receptors chosen for the screening evaluation represent feeding guilds and 
exposure scenarios for each functional group within the terrestrial communities expected at the site. 
Receptor species were chosen because of their presence at the site, potential sensitivity to the COPCs, 
and potential for exposure to those COPCs. The screening evaluation is designed to be protective of the 
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selected receptors and other species within the same feeding guilds and occupying similar ecological 
niches as the selected receptors (LANL 2004, 87630). 

J-5.3 Screening Evaluation 

The ecological screening evaluation identifies chemicals of potential ecological concern (COPECs) and is 
based on the comparison of EPCs (95% UCL or maximum detected concentrations) to ecological 
screening levels (ESLs). The EPCs are presented in Table J-2.3-6. Potential ecological risks associated 
with aluminum in soils are based on soil pH in accordance with EPA guidance (EPA 2003, 85645). 
Aluminum is retained as a COPEC only in those soils with pH lower than 5.5. Aluminum was eliminated 
as a COPEC because the soil pH within the Consolidated Unit 21-016(a)-99 and the DP Canyon slope is 
approximately 7.7. 

The calculation of EPCs is summarized in Section J-2.5. The ESLs were obtained from the ECORISK 
Database, Version 2.2 (LANL 2005, 90032) and are presented for all COPECs and receptors in 
Table J-5.3-1. The ESLs are based on similar species and are derived from experimentally determined 
NOAELs, lowest-observed-adverse-effect levels (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 toxicity reference values (TRVs) are presented 
in the ECORISK Database, Version 2.2 (LANL 2005, 90032). 

The HQ is the ratio of the EPC to the ESL for a given ecological receptor. The minimum ESLs for all 
receptors for the inorganic, organic, and radionuclide COPCs were compared to the EPCs (Table J-5.3-2). 
A COPC is retained as a COPEC if it had an HQ greater than 0.3. A total of 20 chemicals and 2 
radionuclides were identified as COPECs with HQs greater than 0.3. Five COPCs (iron, lithium, 
perchlorate, dibromo-3-chloropropane[1,2-], and hexanone[2-]) that do not have ESLs were retained as 
COPECs and are evaluated in the uncertainty analysis (section J-5.4).  

The COPECs are evaluated further in Table J-5.3-3. The HQs for each COPEC/receptor combination as 
well as the HIs for each receptor were 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. An HI greater than 1.0 is an indication of potential 
adverse impacts. 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 HIs for the terrestrial receptors range from 1.1 for the red fox to 715 for the plant (Table J-5.3-3). The 
HIs for avian receptors range from 7.8 for an herbivore robin to 52 for an insectivore robin. The top 
carnivore kestrel (surrogate for the Mexican spotted owl) had an HI of 11. The mammalian receptors had 
HIs from 1.1 for the red fox to 88 for the Montane shrew. The plant and the earthworm HIs were 715 and 
34, respectively. The earthworm HI is primarily the result of chromium, americium-241, and 
plutonium-239. 

J-5.4 Uncertainty Analysis  

This section provides an evaluation of the ecological screening assessment results in the context of 
assumptions used in the screening process to determine whether the results indicate potential risk to 
ecological receptors and require additional analysis.  

A variety of factors contribute to the uncertainty associated with the ecological screening evaluation, 
including the estimation of exposure to receptors, the characterization of potential ecological effects 
related to this exposure, and the final evaluation of potential risk to the receptors. The screening analysis 
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is designed such that the uncertainties do not lead to an underestimation of the potential risk to the 
ecological receptors at the site, but rather they overestimate the potential risk posed by COPECs.  

J-5.4.1 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 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. 

The chemical form of the individual COPECs was not determined as part of the investigation, largely a 
limitation of analytical quantitation for individual chemical species. Toxicological data are typically based 
on the most toxic and bioavailable chemical species that are not often found in the environment. The 
inorganic, radionuclide, and organic COPECs are generally not 100% bioavailable to receptors in the 
natural environment because of the adsorption of chemical constituents to matrix surfaces (e.g., soils), or 
oxidation/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, 87630), and the 
values were biased toward overestimating the potential risk to receptors. 

J-5.4.2 Exposure Pathways 

The concentrations used in the calculations of HQs were the 95% UCL or the maximum detected 
concentration to a depth of 5 ft bgs, thereby allowing a conservative estimate of the representative 
concentration of each COPEC. As a result, the exposure of individuals within a population was evaluated 
using this specific concentration, which was assumed constant throughout the exposure area, resulting in 
an overestimation of the potential exposure and risk. Additionally, receptors are assumed to ingest 100% 
of their food and spend 100% of their time at the site. These assumptions lead to an overestimation of 
potential risk to ecological receptors. 

In addition, it was assumed for the screening assessment that COPECs in tuff are available for uptake. 
However, exposure pathways to COPECs in tuff are most likely incomplete because COPCs in tuff are 
generally immobilized and become available to receptors only as a function of the slow rates of 
weathering of the tuff. As a result, the potential risk from tuff COPECs is overestimated. 

J-5.4.3 Toxicity Values 

Although the ESLs are based on NOAELs, potential 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 probably 
more genetically diverse than laboratory populations, making wild populations, as a whole, less sensitive 
to chemical exposure than laboratory populations. 
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J-5.4.4 Background Concentrations 

The ecological screening is based on the exposure of ecological receptors to contamination to a depth of 
5 ft. Table J-5.4-1 presents the EPCs for inorganic COPECs and the range of soil and tuff background 
concentrations (LANL 1998, 59730). Based on a comparison of the representative concentrations and the 
range of background concentrations, arsenic, cadmium, chromium, copper, iron, lead, manganese, 
mercury, silver, vanadium, and zinc EPCs fall within the range of both soil and tuff background 
concentrations. Antimony, barium, beryllium, selenium, and thallium EPCs are within the range of 
background concentrations (barium) and/or approximately a factor of 2 or less above the maximum 
background concentration for one or both media. Based on this comparison, exposure to inorganic 
COPECs is similar to background across Consolidated Unit 21-016(a)-99 and the DP Canyon slope and 
is not likely to pose a potential ecological risk. Therefore, antimony, arsenic, barium, beryllium, cadmium, 
chromium, copper, iron, lead, manganese, mercury, selenium, silver, thallium, vanadium, and zinc are 
eliminated as COPECs. 

J-5.2-5 Area Use Factors 

In addition to the direct comparison of the EPCs with the ESLs, area use factors (AUFs) are used to 
account for the amount of time that a receptor is likely to spend within the contaminated areas based on 
the size of the receptor’s home range. The AUFs for individual organisms were developed by dividing the 
size of the site by the home range for that receptor. The area of the Consolidated Unit 21-016(a)-99 and 
DP Canyon slope covers approximately 1.79 ha. The home range (HR) for the Mexican spotted owl is 
366 ha; therefore, the AUF for the Mexican spotted owl is 0.005 (Table J-5.4-2). Based on the application 
of the AUF for the Mexican spotted owl to the HI of 7 for the carnivorous kestrel (Table J-5.3-3), which is a 
surrogate for the owl, no potential for ecological risk to the Mexican spotted owl (adjusted HI=0.04) exists. 

J-5.4.7 Population Area Use Factors  

According to the HI analysis (Table J-5.3-3), all terrestrial receptors had HIs greater than 1.0. Guidance 
from EPA calls for managing the ecological risk to populations rather than to individuals, with the 
exception of T&E species (EPA 1999, 70086). One approach to assessing potential effects on 
populations within Consolidated Unit 21-016(a)-99 and the DP Canyon slope is to estimate the spatial 
extent of the areas inhabited by the wildlife populations.  

The population area for each receptor is based on the individual receptor home range and its dispersal 
distance (Bowman et al. 2002, 73475). Bowman et al. (2002, 73475) estimate that the median dispersal 
distance for mammals is seven times the linear dimension of the HR (i.e., 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, the median dispersal distance becomes 3.6 times the square root of the HR (R2=0.91 [Bowman et 
al. 2002, 73475]). If it is assumed that the receptors can disperse over 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 for each receptor can be derived by π(3.6√HR)2 or approximately 40HR.  

The area of Consolidated Unit 21-016(a)-99 and the DP Canyon slope is approximately 1.79 ha. The 
population area use factor (PAUF) is calculated by dividing the site area by the population area of the 
receptor (Table J-5.4-2). The resulting value is multiplied by the receptor HI to determine if a potential 
impact on the population exists. HIs for the plant and earthworm are not adjusted by PAUFs because 
these receptors do not have HRs.  
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The HIs are recalculated minus the inorganic COPECs eliminated based on similarity of exposure to 
background and adjusted by the PAUFs. The adjusted HIs for the wildlife receptors, except the robin 
(insectivore and omnivore) are less than 1.0 (Table J-5.4-3). The plant HI (0.9) is also less than 1.0. 

The HIs for the insectivore and omnivore robin are primarily the result of di-n-butylphthalate and, to a 
lesser extent, of bis(2-ethylhexyl)phthalate (adjusted HQs are 1.0 and 0.5). Di-n-butylphthalate was only 
detected in 6 of 115 samples. The low detection frequency of di-n-butyl phthalate indicates that 
contamination is not evenly distributed across the area and is not widespread. The 95% UCL for the six 
detected concentrations of di-n-butyl phthalate is 0.175 mg/kg. Using this adjusted EPC for di-n-butyl 
phthalate, the HQs for the robin decrease to 1.7 (insectivore) and 0.9 (omnivore) and the HIs decrease to 
2.7 and 1.3, respectively. Dourson and Stara (1983, 73474) 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. Based on the 
infrequent detection of di-n-butylphthalate, the relatively low HQs and HIs, and the Dourson and Stara 
(1983, 73474) study, the HIs for the robin do not indicate a potential unacceptable ecological risk. 

The earthworm HI (14) is driven by americium-241 and plutonium-239, both of which increase in 
concentration in the subsurface tuff. If 95% UCLs for the industrial scenario (0–1 ft depth interval) or the 
residential scenario for the DP Canyon slope (0–2 ft depth interval) are compared with ESLs for 
americium-241 and plutonium-239, the earthworm HIs range from 0.07 to 0.3 for americium-241 and from 
0.2 to 0.8 for plutonium-239. No potential unacceptable risk from the radionuclides affects this receptor 
because the higher concentrations are in the tuff and are essentially unavailable to the earthworm. 

J-5.4.7 DOE Tier I Bioconcentration Guides 

The DOE Tier I bioconcentration guide (BCG) is a lower value for cesium-137 (20.8 pCi/g) than the 
ECORISK Database final ESL (680 pCi/g) for the red fox. If the DOE Tier I BCG is used, the HQ 
increases to 3.2 and cesium-137 is retained as a COPEC. The DOE BCG incorporates bioaccumulation 
factors that are orders of magnitude higher than those in the ECORISK Database. Environmental 
surveillance and monitoring at the Laboratory indicate that bioaccumulation factors are not as high as 
those used by DOE (Bennett et al. 1996, 56035). Therefore, the ESL comparison is more representative 
than the BCG comparison. In addition, the PAUF for the red fox is 0.00004, which results in an adjusted 
HI of 0.0002 (total HI of 4.3 times 0.00004). 

The DOE Tier I BCG is a lower value for strontium-90 (22.5 pCi/g) than the ECORISK Database final ESL 
(560 pCi/g) fot the red fox. If the DOE Tier I BCG is used, the HQ increases to 0.3 and strontium-90 is not 
retained as a COPEC. The DOE BCG incorporates bioaccumulation factors that are orders of magnitude 
higher than those in the ECORISK Database. Environmental surveillance and monitoring at the 
Laboratory indicate that bioaccumulation factors are not as high as those used by DOE (Bennett et al. 
1996, 56035). Therefore, the ESL comparison is more representative than the BCG comparison. 

J-5.4.6 COPCs without ESLs  

Four remaining COPCs, lithium, perchlorate, dibromo-3-chloropropane[1,2-], and hexanone[2-], do not 
have ESLs and are discussed below. 

Lithium was detected in 45 of 46 samples ranging from 2 mg/kg to 14.3 mg/kg. Lithium is a naturally 
occurring inorganic chemical, and the concentrations detected likely represent background levels. In 
addition, a comparison of the 95% UCL for lithium (6.83 mg/kg) to the EPA Region 6 residential SSL of 
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1600 mg/kg (EPA 2005, 91002) indicates that potential toxicity to lithium is very low and does not pose a 
potential ecological risk to receptors.  

Perchlorate was detected in several samples at concentrations less than 0.003 mg/kg. A comparison of 
the 95% UCL for perchlorate (0.0013 mg/kg) to the EPA Region 6 residential SSL of 55 mg/kg (EPA 
2005, 91002) indicates that potential toxicity to perchlorate is very low and does not pose a potential 
ecological risk to receptors. 

Dibromo-3-chloropropane[1,2-] was detected in 1 sample out of 18 at a concentration of 0.001 mg/kg. 
A comparison of the 95% UCL for dibromo-3-chloropropane[1,2-] (0.0059 mg/kg) to the NMED residential 
SSL of 1.84 mg/kg (NMED 2006, 92513) indicates that potential toxicity to dibromo-3-chloropropane[1,2-] 
is low. Based on the infrequency of detection and the comparison to the residential SSL, dibromo-3-
chloropropane[1,2-] does not pose a potential ecological risk to receptors. 

Hexanone[2-] was detected in 1 sample out of 18 at a concentration of 0.043 mg/kg. If butanone[2-] is 
used as a surrogate (NMED 2003, 81172), the lowest butanone[2-] ESL (360 mg/kg) results in an HQ of 
0.0001. Based on the infrequency of detection and the comparison to the surrogate ESL, hexanone[2-] 
does not pose a potential ecological risk to receptors. 

J-6.0 CONCLUSIONS 

J-6.1 Human Health 

The total estimated excess life-time cancer risks were below the NMED target level of 10-5 (NMED 2006, 
92513) for industrial and construction worker exposures in the Consolidated Unit 21-016(a)-99 and for 
recreational exposure on the DP Canyon slope.  

The noncarcinogenic EPCs are less than their respective industrial SSLs, with a HI of 0.14, which is less 
than NMED’s target level of an HI of 1 (NMED 2006, 92513). The HI for the construction worker is 
approximately 3.5, in part because of the iron and manganese levels. The EPCs for iron and manganese, 
are similar to soil and tuff background concentrations. The HI without iron and manganese is 1.2, 
indicating no potential for unacceptable risk to the construction worker. The HI for the recreational user on 
the DP Canyon slope is 0.25 and is less than NMED’s target level of an HI of 1.0 (NMED 2006, 92513). 

The total dose for the industrial exposure is 9.4 mrem/yr and the total dose for the recreational scenario is 
1.5 mrem/yr, both below DOE’s target dose of 15 mrem/yr. The potential total dose for a construction 
worker is 397 mrem/yr, which is above the 15 mrem/yr target dose.  

In addition to the dose comparisons, radionuclide EPCs were used to estimate the potential cancer risk 
using EPA radionuclide preliminary remediation goals (PRGs) for an outdoor worker (epa-
orgs.ornl.gov/radionuclides/download.shtml) for the industrial and construction worker scenarios. The 
total cancer risk from radionuclides under the industrial scenario is approximately 9 × 10-5, and the total 
cancer risk from radionuclides under the construction worker scenario (using industrial PRGs because 
EPA does not have PRGs for construction worker) is approximately 4 × 10-3. The total cancer risk for a 
recreational user on the DP Canyon slope is approximately 4 × 10-6 based on a conversion using 
RESRAD 6.21. 

Based on the risk screening assessments, no potential for unacceptable risk/dose to human health exists 
for the decision scenarios (industrial for the consolidated unit and recreational for the DP Canyon slope). 
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However, the dose for the construction worker indicates a potential exposure problem and precautions 
must be made when the D&D activities occur in the vicinity of building 21-257. 

J-6.2 Ecology 

Based on ecological screening assessment, COPECs were identified and further evaluated. Overall, the 
uncertainties associated with the evaluation of ecological risks to residual concentrations of COPECs in 
the soil and tuff overestimates the potential risk to ecological receptors. All of the COPECs were 
eliminated in the uncertainty analysis by analyzing the following factors: background concentrations, the 
analysis for potential effects to populations (individuals for T&E species), the relative toxicity of related 
compounds, and the infrequency of detection. 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. 
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Primary Source 
Primary Release 

Mechanism Affected Media 
Secondary Release 

Mechanism Impacted Media Exposure Pathways Industrial Construction Residential Recreational 

 Stormwater Runoff 
Surface Water, 

Streams 
Direct Contact Water 

Ingestion 
Dermal 

U 
U 

U 
U 

U 
U 

U 
U 

 Domestic Use Water None O O O O Infiltration 
Percolation 

Groundwater 
Seeps Water None O O O O 

Volatilization Soil and Tuff Volatilization Air Inhalation X X X X 

Resuspension 
Airborne 

Particulates 
 Air Inhalation (S) X X X X 

Laboratory 
operations, waste 
disposal and 
releases to 
surface soil, 
subsurface soil, 
and sediment 

 Soil 
Ingestion 
Dermal 

External Irradiation 

X  
X 
X 

X  
X 
X 

X  
X 
X 

X  
X 
X Surface Soil 

(0 to 1 ft) 

Erosion Sediment 
Ingestion 
Dermal 

External Irradiation 

X  
X 
X 

X  
X 
X 

X  
X 
X 

X  
X 
X 

Subsurface Soil 
(1 to 10 ft) 

 Soil and Tuff 
Ingestion 
Dermal 

External Irradiation 

O 
O 
O 

X  
X 
X 

X  
X 
X 

O 
O 
O 

 

Direct Release 

Subsurface Soil 
(below 10 ft)  Soil and Tuff None O O O O 

X  Evaluated in risk screen; major pathway. 
U  Not evaluated in risk screen; unlikely pathway. 
O  Not evaluated in risk screen; no pathway. 

Figure J-3.0-1. Human health conceptual site model 
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1 Complete pathway considered to be minor, evaluated qualitatively. 
2 Complete pathway quantitatively evaluated. 
3 Pathway is incomplete for this site. 

Figure J-3.0-2. Conceptual site model for terrestrial receptors 
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Figure J-3.2-1. Areas assessed by the MDA T investigation 
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Table J-2.3-1 
Consolidated Unit 21-016(a)-99, Industrial Scenario COPC Statistics 

COPC 
Number of 
Analyses Distribution Type 

Minimum 
Concentration 

(mg/kg) 

Maximum 
Concentration 

(mg/kg) 

Mean 
Concentration 

(mg/kg) 

Standard 
Deviation 
(mg/kg) 

95% UCL 
(mg/kg) 95% UCL Method 

Inorganic Chemicals 
Arsenic 31 Normal 0.465 4.5 2.05 0.853 2.31  Student’s-t 

Barium 31 Normal 0.9 191 98.8 47.5 113 Student’s-t 

Beryllium 31 Nonparametric 0.15 124 4.65 22.2 22 Chebyshev 

Cadmium 31 Normal 0.15 1.1 0.617 0.269 0.699 Student’s-t 

Chromium 31 Normal 1.7 11.6 6.84 2.32 7.55 Student’s-t 

Cobalt 31 Normal 0.455 8 4.27 2.01 4.88 Student’s-t 

Copper 31 Normal 2.31 8.1 5.07 1.44 5.52 Student’s-t 

Iron 31 Normal 3690 1570 8915 3057 9847 Student’s-t 

Lead 31 Normal 6.1 18.8 12.05 2.81 12.9 Student’s-t 

Lithium 27 Gamma 2.7 14.8 6.96 3.02 8.04 Gamma 

Mercury 4 Normal 0.0065 0.022 0.012 0.0069 0.02 Student’s-t 

Nickel 31 Normal 0.75 10.8 5.82 2.31 6.52 Student’s-t 

Perchlorate 4 Nonparametric 0.0011 0.0022 0.0014 0.00054 0.002 Student’s-t 

Selenium 31 Nonparametric 0.17 0.825 0.307 0.199 0.368 Student’s-t 

Strontium 27 Normal 2.5 32.6 20.2 7.28 22.6 Student’s-t 

Thallium 31 Nonparametric 0.093 0.147 0.113 0.0078 0.115 Student’s-t 

Zinc 31 Nonparametric 22.9 132 39.4 22.4 46.2 Student’s-t 

Semivolatile Organic Compounds 
Benzo(a)anthracene 30 Nonparametric 0.018 0.36 0.164 0.067 0.217 Chebyshev 

Benzo(a)pyrene 30 Nonparametric 0.03 0.36 0.179 0.064 0.199 Student’s-t 

Benzo(b)fluoranthene 30 Nonparametric 0.015 0.36 0.177 0.068 0.231 Chebyshev 

Benzo(k)fluoranthene 30 Nonparametric 0.018 0.36 0.167 0.079 0.229 Chebyshev 

Benzoic acid 30 Nonparametric 0.294 1.8 0.932 0.309 1.03 Student’s-t 
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Table J-2.3-1 (continued) 

COPC 
Number of 
Analyses 

Distribution 
Type 

Minimum 
Concentration 

(mg/kg) 

Maximum 
Concentration 

(mg/kg) 

Mean 
Concentration 

(mg/kg) 

Standard 
Deviation 
(mg/kg) 

95% UCL 
(mg/kg) 95% UCL Method 

Bis(2-ethylhexyl)phthathate 30 Gamma 0.044 0.36 0.108 0.078 0.131 Gamma 

Chrysene 30 Nonparametric 0.011 0.36 0.163 0.066 0.216 Chebyshev 

Di-n-butylphthalate 30 Nonparametric 0.175 0.695 0.213 0.101 0.244 Student’s-t 

Fluoranthene 30 Nonparametric 0.023 0.36 0.170 0.076 0.226 Chebyshev 

Indeno(1,2,3,-cd)pyrene 30 Nonparametric 0.018 0.36 0.179 0.067 0.232 Chebyshev 

Phenanthrene 30 Nonparametric 0.011 0.36 0.165 0.066 0.217 Chebyshev 

Pyrene 30 Nonparametric 0.018 0.36 0.166 0.068 0.22 Chebyshev 

Radionuclides (pCi/g) 
Americium-241 30 Nonparametric 0.005 34.8 4.57 8.48 11.3 Chebyshev 

Cesium -137 4 n/aa 0.061 8.45 2.18 4.18 8.45b n/a  

Plutonium-238 30 Nonparametric 0.002 6.85 0.765 1.77 2.18 Chebyshev 

Plutonium-239 30 Nonparametric 0.005 201 9.63 36.5 38.7 Chebyshev 

Strontium-90 31 Nonparametric -0.49 5.04 0.116 0.951 0.86 Chebyshev 

Uranium-234 30 Nonparametric 0.799 3.36 1.39 0.48 1.54 Student’s-t 

Uranium-235 30 Nonparametric 0.041 0.38 0.102 0.06 0.12 Student’s-t 

Uranium-238 30 Normal 0.871 1.56 1.23 0.167 1.28 Student’s-t 
a n/a = Not applicable (too few samples to calculate a distribution or 95% UCL). 
b Maximum detected concentration used as the EPC. 
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Table J-2.3-2 
Consolidated Unit 21-016(a)-99, Construction Worker Scenario COPC Statistics 

COPC 
Number of 
Analyses 

Distribution 
Type 

Minimum 
Concentration 

(mg/kg) 

Maximum 
Concentration 

(mg/kg) 

Mean 
Concentration 

(mg/kg) 

Standard 
Deviation 
(mg/kg) 

95% UCL 
(mg/kg) 

95% UCL 
Method 

Inorganic Chemicals 
Aluminum 8 Normal 772 22100 9063 7671 14201 Student’s-t 

Arsenic 8 Normal 1.41 4.04 2.45 0.952 3.08 Student’s-t 

Barium 8 Normal 9.29 203 71 60.1 111 Student’s-t 

Beryllium 8 Normal 0.196 1.21 0.594 0.354 0.831 Student’s-t 

Cadmium 8 Nonparametric 0.12 1.03 0.343 0.283 0.78 Chebyshev 

Chromium 8 Normal 1.03 15.4 7.12 4.34 10 Student’s-t 

Cobalt 8 Gamma 0.248 7.15 2.16 2.13 4.29 Gamma 

Copper 8 Normal 0.98 10 4.62 2.74 6.46 Student’s-t 

Iron 8 Normal 4540 16900 8120 4265 10977 Student’s-t 

Lead 8 Normal 1.56 18.8 11.9 5.15 15.3 Student’s-t 

Manganese 8 Gamma 104 451 240 96.9 321 Gamma 

Mercury 8 Gamma 0.0042 0.096 0.033 0.036 0.077 Gamma 

Nickel 8 Normal 1.24 9.27 4.6 3.01 6.61 Student’s-t 

Nitrate 2 n/aa 1.34 32.1 16.7 21.8 32.1b n/a 

Perchlorate 8 Nonparametric 0.0011 0.0023 0.0014 0.00053 0.0018 Student’s-t 

Silver 8 Normal 0.054 0.128 0.090 0.031 0.111 Student’s-t 

Thallium 8 Gamma 0.093 0.284 0.169 0.08 0.238 Gamma 

Vanadium 8 Normal 1.47 33.2 11.5 9.93 18.1 Student’s-t 

Zinc 8 Gamma 22.2 74.7 36.9 17.0 49.8 Gamma 

Semivolatile Organic Compounds 
Acenaphthylene 8 Nonparametric 0.018 0.186 0.046 0.0591 0.137 Chebyshev 

Benzo(a)pyrene 8 Normal 0.018 0.186 0.075 0.0651 0.118 Student’s-t 

Benzo(b)fluoranthene 8 Gamma 0.018 0.186 0.069 0.0640 0.141 Gamma 
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Table J-2.3-2 (continued) 

COPC 
Number of 
Analyses Distribution Type 

Minimum 
Concentration 

(mg/kg) 

Maximum 
Concentration 

(mg/kg) 

Mean 
Concentration 

(mg/kg) 

Standard 
Deviation 
(mg/kg) 

95% UCL 
(mg/kg) 

95% UCL 
Method 

Benzo(g,h,i)perylene 8 Nonparametric 0.018 0.186 0.046 0.0591 0.137 Chebyshev 

Benzoic acid 8 Nonparametric 0.294 3.71 0.912 1.19 2.74 Chebyshev 

Bis(2-ethylhexyl)phthalate 8 Nonparametric 0.061 0.895 0.222 0.287 0.664 Chebyshev 

Chrysene 8 Gamma 0.016 0.186 0.055 0.057 0.109 Gamma 

Fluoranthene 8 Gamma 0.018 0.186 0.062 0.057 0.12 Gamma 

Indeno(1,2,3-cd)pyrene 8 Gamma 0.018 0.186 0.067 0.063 0.138 Gamma 

Phenanthrene 8 Gamma 0.016 0.186 0.051 0.057 0.103 Gamma 

Pyrene 8 Gamma 0.018 0.186 0.064 0.058 0.125 Gamma 

Radionuclides (pCi/g) 
Americium-241 8 Normal 0.0015 15.5 6.21 6.42 10.5 Student’s-t 

Cesium-137 8 Nonparametric -0.031 692 87.6 244 464 Chebyshev 

Plutonium-238 8 Nonparametric -0.011 1.39 0.355 0.454 1.06  Chebyshev 

Plutonium-239 8 Normal -0.0095 12.5 4.99 5.05 8.37  Student’s-t 

Strontium-90 8 Lognormal 0.0066 112 14.7 39.3 75.4 Chebyshev 

Tritium 8 Normal 0.034 0.38 0.136 0.122 0.218 Student’s-t 

Uranium-234 8 Normal 0.692 1.17 0.924 0.191 1.05 Student’s-t 

Uranium-235 8 Normal 0.036 0.176 0.097 0.049 0.129 Student’s-t 

Uranium-238 8 Normal 0.598 1.1 0.908 0.169 1.02 Student’s-t 
a n/a = Not applicable (too few samples to calculate a distribution or a 95% UCL). 
b Maximum detected concentration used as EPC. 
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Table J-2.3-3 
Consolidated Unit 21-016(a)-99, Residential Scenario COPC Statistics 

COPC 

Number 
of 

Analyses 
Distribution 

Type 

Minimum 
Concentration 

(mg/kg) 

Maximum 
Concentratio

n (mg/kg) 

Mean 
Concentratio

n (mg/kg) 

Standard 
Deviation 
(mg/kg) 

95% UCL 
(mg/kg) 

95% UCL 
Method 

Inorganic Chemicals 
Aluminum 83 Normal 772 22100 7458 4123 8211 Student's-t 

Antimony 57 Nonparametric 0.105 5.5 1.44 1.8 2.48 Chebyshev 

Arsenic 83 Gamma  0.18 5.7 1.93 1.13 2.16 Gamma UCL 

Barium 83 Nonparametric 0.9 497 92.1 67.7 124 Chebyshev 

Beryllium 83 Nonparametric 0.12 124 2.03. 13.6 8.52 Chebyshev 

Cadmium 83 Nonparametric 0.04 15.3 0.788 1.81 1.65 Chebyshev 

Chromium 83 Nonparametric 0.465 60 8.03 8.71 12.2 Chebyshev 

Cobalt 83 Nonparametric 0.248 8.3 3.54 2.21 4.6 Chebyshev 

Copper 83 Nonparametric 0.405 49.1 6.79 7.16 10.2 Chebyshev 

Iron 83 Normal 1060 16900 8090 3372 8706 Student's-t 

Lead 81 Nonparametric 1.0 26.1 11.5 4.77 13.8 Chebyshev 

Lithium 28 Gamma 2.7 14.8 6.99 2.97 8.03 Gamma 

Manganese 83 Normal 7.7 488 265 107 284 Student's-t 

Mercury 46 Nonparametric 0.0042 9.1 0.502 1.59 1.52 Chebyshev 

Nickel 83 Lognormal 0.75 140 8.8 16.3 10.1 H-UCL 

Nitrate 3 n/aa 0.6 32.1 11.3 18 32.1b n/a 

Perchlorate 11 Nonparametric 0.00066 0.0023 0.0013 0.0005 0.0016 Student's-t 

Selenium 83 Nonparametric 0.11 1.8 0.479 0.44 0.69 Chebyshev 

Silver 83 Nonparametric 0.054 5 0.779 0.77 1.15 Chebyshev 

Strontium 28 Normal 2.5 32.6 20.4 7.19 22.7 Student's-t 

Thallium 83 Nonparametric 0.092 1 0.195 0.18 0.28 Chebyshev 

Vanadium 83 Normal 0.75 33.2 13.2 7.4 14.5 Student's-t 

Zinc 83 Nonparametric 0.75 132 34.2 18.4 44 Chebyshev 
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Table J-2.3-3 (continued) 

COPC 

Number 
of 

Analyses 
Distribution 

Type 

Minimum 
Concentration 

(mg/kg) 

Maximum 
Concentration 

(mg/kg) 

Mean 
Concentration 

(mg/kg) 

Standard 
Deviation 
(mg/kg) 

95% UCL 
(mg/kg) 

95% UCL 
Method 

Semivolatile Organic Compounds 
Anthracene 81 Nonparametric 0.0089 0.36 0.17 0.063 0.201 Chebyshev 

Benzo(a)anthracene 81 Nonparametric 0.018 0.46 0.164 0.073 0.199 Chebyshev 

Benzo(a)pyrene 81 Nonparametric 0.018 0.41 0.173 0.066 0.205 Chebyshev 

Benzo(b)fluoranthene 81 Nonparametric 0.015 0.41 0.172 0.068 0.204 Chebyshev 

Benzo(g,h,i)perylene 81 Nonparametric 0.018 0.36 0.169 0.065 0.199 Chebyshev 

Benzo(k)fluoranthene 81 Nonparametric 0.018 0.36 0.164 0.067 0.197 Chebyshev 

Benzoic acid 81 Nonparametric 0.294 3.71 0.967 0.416 1.04 Student's-t 

Bis(2-ethylhexyl)phthalate 81 Nonparametric 0.044 0.895 0.159 0.107 0.21 Chebyshev 

Butanone[2-] 42 Nonparametric 0.0027 0.014 0.011 0.002 0.011 Student's-t 

Chrysene 81 Nonparametric 0.011 0.48 0.164 0.072 0.199 Chebyshev 

Dibromo-3-chloropropane[1,2-] 42 Nonparametric 0.00054 0.0065 0.0052 0.0015 0.0062 Chebyshev 

Di-n-butylphthalate 81 Nonparametric 0.029 1.86 0.215 0.207 0.316 Chebyshev 

Fluoranthene 81 Nonparametric 0.018 1.4 0.179 0.152 0.253 Chebyshev 

Heptachlorodibenzodioxin[1,2,3,4,6,7,8-] 10 Gamma 7.5E-08 1.22E-06 2.8E-07 3.42E-07 4.95E-07 Gamma UCL 

Heptachlorodibenzofuran[1,2,3,4,6,7,8-] 10 Nonparametric 3.18E-08 8.32E-06 9.01E-07 2.61E-06 4.49E-06 Chebyshev 

Hexachlorodibenzodioxin[1,2,3,7,8,9-] 10 Gamma 4.76E-08 2.2E-07 8.6E-08 5.18E-08 1.18E-07 Gamma UCL 

Hexachlorodibenzofuran[1,2,3,4,7,8-] 10 Nonparametric 1.57E-08 3.8E-06 4.5E-07 1.2E-06 2.1E-06 Chebyshev 

Hexachlorodibenzofuran[1,2,3,6,7,8-] 10 Nonparametric 1.56E-08 1.04E-06 1.4E-07 3.19E-07 5.75E-07 Chebyshev 

Hexachlorodibenzofuran[2,3,4,6,7,8-] 10 Nonparametric 1.7E-08 3.4E-07 6.2E-08 9.68E-08 1.95E-07 Chebyshev 

Indeno(1,2,3-cd)pyrene 81 Nonparametric 0.018 0.36 0.171 0.061 0.209 Chebyshev 

Octachlorodibenzodioxin[1,2,3,4,6,7,8,9-] 10 Gamma 2.43E-07 5.4E-06 1.4E-06 1.55E-06 2.58-06 Gamma UCL 

Octachlorodibenzofuran[1,2,3,4,6,7,8,9-] 10 Nonparametric 4.75E-08 3.25E-06 4.5E-07 9.84E-07 1.81E-06 Chebyshev 

Pentachlorodibenzofuran[1,2,3,7,8-] 10 Gamma 2.75E-08 1.6E-07 6.3E-08 3.97E-08 8.95E-08 Gamma UCL 

Pentachlorodibenzofuran[2,3,4,7,8-] 10 Gamma 2.38E-08 1.7E-07 5.95E-08 4.31E-08 8.73E-08 Gamma UCL 
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Table J-2.3-3 (continued) 

COPC 

Number 
of 

Analyses 
Distribution 

Type 

Minimum 
Concentration 

(mg/kg) 

Maximum 
Concentration 

(mg/kg) 

Mean 
Concentration 

(mg/kg) 

Standard 
Deviation 
(mg/kg) 

95% UCL 
(mg/kg) 

95% UCL 
Method 

Phenanthrene 81 Nonparametric 0.0113 0.63 0.17 0.08 0.209 Chebyshev 

Pyrene 81 Nonparametric 0.018 1 0.173 0.112 0.228 Chebyshev 

Volatile Organic Compounds 
Acetone 42 Gamma  0.0015 0.065 0.0106 0.011 0.013 Gamma UCL 

Hexanone[2-] 42 Nonparametric 0.003 0.043 0.0114 0.005 0.013 Student's-t 

Isopropyltoluene[4-] 42 Nonparametric 0.00054 0.012 0.0031 0.0016 0.0035 Student's-t 

Methylene chloride 42 Nonparametric 0.002 0.02 0.0072 0.005 0.01 Chebyshev 

Tetrachloroethene 42 Nonparametric 0.00054 0.028 0.0036 0.0042 0.006 Chebyshev 

Toluene 42 Nonparametric 0.00054 0.14 0.009 0.0224 0.024 Chebyshev 

Trichloroethene 42 Nonparametric 0.00054 0.01 0.0032 0.00182 0.004 Chebyshev 

Trichlorofluoromethane 42 Nonparametric 0.00054 0.003 0.0028 0.00064 0.0029 Student's-t 

Xylene[1,3-]+Xylene[1,4-] 3 n/a 0.00043 0.0013 0.00089 0.0004 0.0013b n/a 

Radionuclides 
Americium-241 85 Nonparametric -1.77 19982 866 3138 2350 Chebyshev 

Cesium-137 57 Nonparametric -0.14 692 33.2 114 99 Chebyshev 

Plutonium-238 88 Nonparametric -0.011 2480 84.6 344 240 Chebyshev 

Plutonium-239 87 Nonparametric -0.0095 230600 5656 27617 18563 Chebyshev 

Strontium-90 83 Nonparametric -0.59 1220 30.8 157 106 Chebyshev 

Tritium 52 Lognormal 0.012 0.38 0.1 0.094 0.127 H-UCL 

Uranium-234 67 Nonparametric 0.239 35 2.94 6.28 6.29 Chebyshev 

Uranium-235 74 Nonparametric -0.59 232 3.37 26.9 17 Chebyshev 

Uranium-238 68 Nonparametric 0.266 297 6.19 36 25.2 Chebyshev 
a n/a= not available (too few samples to calculate a distribution or a 95% UCL). 
b Maximum detected concentration used as 95% UCL 
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Table J-2.3-4 
DP Canyon Slope, Recreational Scenario COPC Statistics 

COPC 
Number of 
Analyses Distribution Type 

Minimum 
Concentration 

(mg/kg) 

Maximum 
Concentration 

(mg/kg) 

Mean 
Concentration 

(mg/kg) 

Standard 
Deviation 
(mg/kg) 

95% UCL 
(mg/kg) 

95% UCL 
Method 

Inorganic Chemicals 
Antimony 24 Nonparametric 0.105 12.4 1.18 3.41 4.21 Chebyshev 

Arsenic 50 Nonparametric 0.8 31 3.36 5.66 6.86 Chebyshev 

Barium 50 Lognormal 29.7 261 85 42.3 95 Student’s-t 

Beryllium 50 Normal 0.105 0.939 0.499 0.169 0.539 Student’s-t 

Cadmium 50 Nonparametric 0.111 1.4 0.455 0.292 0.635 Chebyshev 

Chromium 50 Gamma 1.8 15.2 5.24 2.51 5.84 Gamma 

Cobalt 50 Gamma 0.8 5.17 3.09 1.21 3.44 Gamma 

Copper 50 Gamma 1.8 12.5 5.83 2.28 6.42 Gamma 

Iron 50 Gamma 3430 14300 6919 2267 7473 Gamma 
Lead 50 Nonparametric 7.9 61.3 15.9 8.06 17.8 Student’s-t 

Lithium 20 Nonparametric 2 12.4 4.91 2.65 5.93 Student’s-t 

Mercury 17 Gamma 0.017 0.071 0.037 0.017 0.045 Gamma 

Nickel 50 Gamma 0.9 19.4 4.51 2.67 5.11 Gamma 

Perchlorate 15 Nonparametric 0.00062 0.0013 0.0011 0.0002 0.0012 Student’s-t 

Selenium 50 Nonparametric 0.205 31 1.67 5.98 5.35 Chebyshev 

Strontium 20 Normal 5.3 27.1 16.35 4.99 18.3 Student’s-t 

Thallium 50 Nonparametric 0.088 31 1.36 6.04 5.08 Chebyshev 

Zinc 50 Gamma 17.9 104 43 18.7 47.6 Gamma 

Semivolatile Organic Compounds 
Acenaphthene 49 Nonparametric 0.017 0.26 0.136 0.077 0.184 Chebyshev 

Anthracene 49 Nonparametric 0.012 0.26 0.14 0.078 0.189 Chebyshev 

Benzo(a)anthracene 49 Nonparametric 0.018 0.61 0.153 0.109 0.222 Chebyshev 

Benzo(a)pyrene 49 Nonparametric 0.019 0.67 0.185 0.108 0.252 Chebyshev 

Benzo(b)fluoranthene 49 Nonparametric 0.019 0.61 0.196 0.124 0.273 Chebyshev 
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Table J-2.3-4 (continued) 

COPC 
Number of 
Analyses Distribution Type 

Minimum 
Concentration 

(mg/kg) 

Maximum 
Concentration 

(mg/kg) 

Mean 
Concentration 

(mg/kg) 

Standard 
Deviation 
(mg/kg) 

95% UCL 
(mg/kg) 

95% UCL 
Method 

Benzo(g,h,i)perylene 49 Nonparametric 0.018 0.4 0.149 0.089 0.204 Chebyshev 

Benzo(k)fluoranthene 49 Nonparametric 0.018 0.61 0.147 0.105 0.212 Chebyshev 

Benzoic acid 49 Nonparametric 0.21 1.53 0.764 0.294 0.834 Student’s-t 

Bis(2-ethylhexyl)phthalate 49 Nonparametric 0.045 0.44 0.161 0.076 0.208 Chebyshev 

Chrysene 49 Nonparametric 0.019 0.83 0.172 0.130 0.253 Chebyshev 

Fluoranthene 49 Lognormal 0.02 2.5 0.251 0.381 0.339 H-UCL 

Fluorene 49 Nonparametric 0.012 0.26 0.138 0.078 0.186 Chebyshev 

Indeno(1,2,3-cd)pyrene 49 Nonparametric 0.018 0.43 0.151 0.089 0.207 Chebyshev 

Methylnaphthalene[2-] 49 Nonparametric 0.011 0.26 0.137 0.079 0.186 Chebyshev 

Naphthalene 49 Nonparametric 0.018 0.26 0.138 0.078 0.186 Chebyshev 

Phenanthrene 49 Nonparametric 0.015 1.3 0.2 0.207 0.329 Chebyshev 

Pyrene 49 Lognormal 0.02 1.8 0.25 0.303 0.334 H-UCL 

Radionuclides (pCi/g) 
Americium-241 51 Gamma 0.035 11.7 2.6 2.33 3.33 Gamma 

Cesium-137 25 Nonparametric 0.157 10.6 1.37 2.66 3.68 Chebyshev 

Plutonium-238 51 Nonparametric 0.009 9.13 1.61 2.21 2.96 Chebyshev 

Plutonium-239 49 Gamma 0.324 28.5 6.32 5.06 7.67 Gamma 

Strontium-90 51 Nonparametric -0.12 12.34 0.503 1.77 1.59 Chebyshev 

Uranium-234 33 Gamma 0.868 3.98 1.89 0.698 2.1 Gamma 

Uranium-235 37 Nonparametric -0.065 0.336 0.13 0.074 0.183 Chebyshev 

Uranium-238 33 Normal 0.872 2.37 1.45 0.347 1.55 Student’s-t 
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Table J-2.3-5 
DP Canyon Slope, Residential Scenario COPC Statistics 

COPC 
Number of 
Analyses Distribution Type 

Minimum 
Concentration 

(mg/kg) 

Maximum 
Concentration 

(mg/kg) 

Mean 
Concentration 

(mg/kg) 

Standard 
Deviation 
(mg/kg) 

95% UCL 
(mg/kg) 

95% UCL 
Method 

Inorganic Chemicals 
Antimony 29 Nonparametric 0.105 12.4 1.02 3.11 3.54 Chebyshev 

Arsenic 57 Nonparametric 0.8 31 3.32 5.31 6.38 Chebyshev 

Barium 57 Lognormal 29.7 261 88.2 43.8 97.9 Student’s-t 

Beryllium 57 Normal 0.105 1.04 0.516 0.179 0.556 Student’s-t 

Cadmium 57 Nonparametric 0.111 1.4 0.434 0.279 0.595 Chebyshev 

Chromium 57 Gamma 1.8 15.9 5.75 3.02 6.43 Gamma 

Cobalt 57 Nonparametric 0.111 1.4 0.434 0.279 0.595 Chebyshev 

Copper 57 Gamma 1.8 12.5 5.86 2.29 6.4 Gamma 

Iron 57 Gamma 3430 19400 7574 3105 8249 Gamma 

Lead 57 Gamma 7.9 61.3 15.3 7.75 16.8 Gamma 

Lithium 20 Nonparametric 2 12.4 4.91 2.65 5.93 Student’s-t 

Mercury 24 Gamma 0.0086 0.071 0.031 0.018 0.038 Gamma 

Nickel 57 Gamma 0.9 19.4 4.67 2.65 5.24 Gamma 

Perchlorate 22 Nonparametric 0.00062 0.0013 0.0011 0.0002 0.0011 Student’s-t 

Selenium 57 Nonparametric 0.205 31 1.57 5.6 4.8 Chebyshev 

Strontium 20 Normal 5.3 27.1 16.4 4.99 18.3 Student’s-t 

Thallium 57 Nonparametric 0.088 31 1.21 5.66 4.48 Chebyshev 

Zinc 57 Gamma 17.9 104 41.8 17.9 45.8 Gamma 

Semivolatile Organic Compounds 
Acenaphthene 56 Nonparametric 0.017 0.26 0.121 0.082 0.169 Chebyshev 

Anthracene 56 Nonparametric 0.0095 0.26 0.125 0.083 0.174 Chebyshev 

Benzo(a)anthracene 56 Nonparametric 0.018 0.61 0.137 0.112 0.202 Chebyshev 

Benzo(a)pyrene 56 Nonparametric 0.018 0.67 0.164 0.115 0.231 Chebyshev 

Benzo(b)fluoranthene 56 Nonparametric 0.018 0.61 0.175 0.128 0.25 Chebyshev 
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Table J-2.3-5 (continued) 

COPC 
Number of 
Analyses Distribution Type 

Minimum 
Concentration 

(mg/kg) 

Maximum 
Concentration 

(mg/kg) 

Mean 
Concentration 

(mg/kg) 

Standard 
Deviation 
(mg/kg) 

95% UCL 
(mg/kg) 

95% UCL 
Method 

Benzo(g,h,i)perylene 56 Nonparametric 0.018 0.4 0.133 0.094 0.187 Chebyshev 

Benzo(k)fluoranthene 56 Nonparametric 0.018 0.61 0.131 0.107 0.193 Chebyshev 

Benzoic acid 56 Nonparametric 0.21 1.53 0.719 0.301 0.786 Student’s-t 

Bis(2-ethylhexyl)phthalate 56 Nonparametric 0.045 0.44 0.152 0.075 0.196 Chebyshev 

Chrysene 56 Nonparametric 0.018 0.83 0.152 0.132 0.229 Chebyshev 

Di-n-butylphthalate 56 Nonparametric 0.04 0.76 0.188 0.087 0.208 Student’s-t 

Fluoranthene 56 Nonparametric 0.017 2.5 0.222 0.364 0.434 Chebyshev 

Fluorene 56 Nonparametric 0.012 0.26 0.123 0.083 0.171 Chebyshev 

Indeno(1,2,3-cd)pyrene 56 Nonparametric 0.018 0.43 0.135 0.094 0.19 Chebyshev 

Methylnaphthalene[2-] 56 Nonparametric 0.011 0.26 0.122 0.083 0.171 Chebyshev 

Naphthalene 56 Nonparametric 0.018 0.26 0.123 0.083 0.171 Chebyshev 

Phenanthrene 56 Nonparametric 0.015 1.3 0.178 0.203 0.296 Chebyshev 

Pyrene 56 Nonparametric 0.016 1.8 0.221 0.293 0.391 Chebyshev 

Radionuclides (pCi/g) 
Americium-241 58 Gamma 0.0049 11.7 2.32 2.32 3.02 Gamma 

Cesium-137 31 Nonparametric -0.018 10.6 1.12 2.44 3.02 Chebyshev 

Plutonium-238 58 Nonparametric -9.5E-10 9.13 1.43 2.13 2.65 Chebyshev 

Plutonium-239 56 Gamma 0.013 28.5 5.78 5.1 7.25 Gamma 

Strontium-90 58 Nonparametric -0.12 12.3 0.443 1.67 1.4 Chebyshev 

Tritium 55 Lognormal 0.013 1.04 0.098 0.142 0.116 H-UCL 

Uranium-234 40 Gamma 0.087 3.98 1.74 0.709 1.94 Gamma 

Uranium-235 44 Nonparametric -0.065 0.336 0.122 0.07 0.168 Chebyshev 

Uranium-238 40 Normal 0.872 2.37 1.39 0.346 1.48 Student’s-t 
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Table J-2.3-6 
Consolidated Unit 21-016(a)-99 and DP Canyon Slope, Ecological COPC Statistics 

COPC 
Number of 
Analyses Distribution Type 

Minimum 
Concentration 

(mg/kg) 

Maximum 
Concentration 

(mg/kg) 

Mean 
Concentration 

(mg/kg) 

Standard 
Deviation 
(mg/kg) 

95% UCL 
(mg/kg) 

95% UCL 
Method 

Inorganic Chemicals 
Aluminum 117 Gamma 1190 22900 7678 4224 8365 Gamma 

Antimony 63 Nonparametric 0.105 12.4 1.23 2.54 2.70 Chebyshev 

Arsenic 117 Nonparametric 0.35 31 2.64 3.9 4.25 Chebyshev 

Barium 117 Nonparametric 0.9 261 90.9 46 110 Chebyshev 

Beryllium 117 Nonparametric 0.105 124 1.68 11.7 6.5 Chebyshev 

Cadmium 117 Nonparametric 0.04 1.6 0.478 0.3 0.602 Chebyshev 

Chromium 117 Gamma 0.85 15.9 6.11 2.98 6.61 Gamma 

Cobalt 117 Normal 0.455 8.3 3.493 1.83 3.772 Student’s-t 

Copper 117 Gamma 0.55 12.5 5.419 2.24 5.76 Gamma 

Iron 111 Gamma 3120 1940 8013 3274 8538 Gamma 

Lead 116 Nonparametric 3.9 61.3 13.4 6.42 14.3 Student’s-t 

Lithium 47 Lognormal 2 14.8 6.09 3.02 6.83 Student’s-t 

Manganese 117 Normal 68.1 493 275 86.6 294 Student’s-t 

Mercury 52 Nonparametric 0.0065 0.49 0.043 0.071 0.049 Chebyshev 

Nickel 117 Gamma 0.75 19.4 5.089 2.81 5.56 Gamma 

Perchlorate 36 Nonparametric 0.00062 0.0023 0.0012 0.0003 0.0013 Student’s-t 

Selenium 117 Nonparametric 0.11 31 1.02 4.04 2.7 Chebyshev 

Silver 117 Nonparametric 0.046 1.35 0.571 0.409 0.74 Chebyshev 

Strontium 47 Normal 2.5 32.6 18.579 6.634 20.2 Student’s-t 

Thallium 117 Nonparametric 0.088 31 0.705 407 2.39 Chebyshev 

Vanadium 117 Gamma 1.75 33.2 13.33 6.45 14.3 Gamma 

Zinc 117 Nonparametric 10.8 132 38.3 18.7 41.3 Student’s-t 
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Table J-2.3-6 (continued) 

COPC 
Number of 
Analyses 

Distribution 
Type 

Minimum 
Concentration 

(mg/kg) 

Maximum 
Concentration 

(mg/kg) 

Mean 
Concentration 

(mg/kg) 

Standard 
Deviation 
(mg/kg) 

95% UCL 
(mg/kg) 

95% UCL 
Method 

Semivolatile Organic Compounds 
Acenaphthene 115 Nonparametric 0.017 0.36 0.146 0.079 0.179 Chebyshev 

Anthracene 115 Nonparametric 0.0089 0.36 0.146 0.079 0.179 Chebyshev 

Benzo(a)anthracene 115 Nonparametric 0.018 0.61 0.149 0.098 0.190 Chebyshev 

Benzo(a)pyrene 115 Nonparametric 0.018 0.67 0.169 0.096 0.209 Chebyshev 

Benzo(b)fluoranthene 115 Nonparametric 0.015 0.61 0.174 0.105 0.218 Chebyshev 

Benzo(g,h,i)perylene 115 Nonparametric 0.018 0.4 0.15 0.084 0.185 Chebyshev 

Benzo(k)fluoranthene 115 Nonparametric 0.018 0.61 0.146 0.093 0.185 Chebyshev 

Benzoic acid 115 Nonparametric 0.21 3.71 0.843 0.417 0.91 Student’s-t 

Bis(2-ethylhexyl)phthalate 115 Nonparametric 0.044 0.895 0.151 0.1034 0.194 Chebyshev 

Chrysene 115 Nonparametric 0.011 0.83 0.158 0.109 0.203 Chebyshev 

Dibromo-3-chloropropane[1,2-] 18 Nonparametric 0.001 0.0065 0.00542 0.00115 0.0059 Student’s-t 

Di-n-butylphthalate 115 Nonparametric 0.039 1.86 0.21 0.181 0.239 Student’s-t 

Fluoranthene 115 Nonparametric 0.017 2.5 0.204 0.29 0.326 Chebyshev 

Fluorene 115 Nonparametric 0.012 0.36 0.146 0.079 0.179 Chebyshev 

Hexanone[2-] 18 Nonparametric 0.01 0.043 0.013 0.0075 0.016 Student’s-t 

Indeno(1,2,3-cd)pyrene 115 Nonparametric 0.018 0.43 0.15 0.082 0.187 Chebyshev 

Methylnaphthalene[2-] 115 Nonparametric 0.011 0.36 0.146 0.079 0.179 Chebyshev 

Naphthalene 115 Nonparametric 0.018 0.36 0.142 0.081 0.175 Chebyshev 

Phenanthrene 115 Nonparametric 0.011 1.3 0.174 0.158 0.24 Chebyshev 

Pyrene 115 Nonparametric 0.016 1.8 0.2 0.229 0.295 Chebyshev 

Volatile Organic Compounds 

Tetrachloroethene 18 Nonparametric 0.0025 0.004 0.003 0.00031 0.0031 Student’s-t 

Toluene 18 Nonparametric 0.002 0.009 0.0035 0.0018 0.0043 Student’s-t 

Trichloroethene 18 Nonparametric 0.002 0.0075 0.0032 0.0011 0.0036 Student’s-t 
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Table J-2.3-6 (continued) 

COPC 
Number of 
Analyses 

Distribution 
Type 

Minimum 
Concentration 

(mg/kg) 

Maximum 
Concentration 

(mg/kg) 

Mean 
Concentration 

(mg/kg) 

Standard 
Deviation 
(mg/kg) 

95% UCL 
(mg/kg) 

95% UCL 
Method 

Radionuclides (pCi/g) 

Americium-241 116 Nonparametric -0.58 6638 81 642 348 Chebyshev 

Cesium -137 62 Nonparametric -0.07 692 14.2 92.4 68 Chebyshev 

Plutonium-238 119 Nonparametric -9.5E-10 95 1.98 9.1 5.71 Chebyshev 

Plutonium-239 117 Nonparametric 0.005 5872 69.7 561 302 Chebyshev 

Strontium-90 118 Nonparametric -0.59 112 1.99 11.8 6.83 Chebyshev 

Tritium 101 Lognormal 0.012 1.04 0.091 0.121 0.102 H-UCL 

Uranium-234 93 Gamma 0.239 3.98 1.51 0.637 1.63 Gamma 

Uranium-235 99 Nonparametric -0.065 1.38 0.121 0.149 0.188 Chebyshev 

Uranium-238 93 Normal 0.266 2.37 1.27 0.319 1.33 Student’s-t 
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Table J-3.3-1 
Parameters Used to Calculate Chemical SSLs 

Parameters Residential Values Industrial Worker Values Construction Worker Values Recreational User Values 
Target HQ 1 1 1 1 
Target cancer risk 10-5 10-5 10-5 10-5 
Averaging time (carcinogen) 70 yr x 365 days 70 yr x 365 days 70 yr x 365 days 70 yr x 365 days 
Averaging time (noncarcinogen) ED x 365 days ED x 365 days ED x 365 days ED x 365 days 
Skin absorption factor  SVOC = 0.1 / 

Chemical-specific 
SVOC =0.1 / 
Chemical-specific 

SVOC =0.1 / 
Chemical-specific 

SVOC =0.1 / 
Chemical-specific 

Adherence factor–child 0.2 mg/cm2 n/aa n/a 0.2 mg/cm2 
Body weight–child  15 kg (age: 0–6 years) n/a n/a 31 kg (age: 6–11 years) 
Cancer slope factor–oral (chemical-specific) (mg/kg-day)-1 (mg/kg-day)-1 (mg/kg-day)-1 (mg/kg-day)-1 
Cancer slope factor–inhalation (chemical-specific) (mg/kg-day)-1 (mg/kg-day)-1 (mg/kg-day)-1 (mg/kg-day)-1 
Exposure frequency  350 day/yr 225 day/yr 250 day/yr 200 events/yr 
Exposure duration–child  6 yr n/a n/a 6 yr 
Age-adjusted ingestion factor  114 mg-yr/kg-day n/a n/a 22.6 mg/kg-day 
Age-adjusted inhalation factor  11 m3-yr/kg-day n/a n/a 0.8 m3-yr/kg-day 
Inhalation rate–child  10 m3/day n/a n/a 1.2 m3/hr 
Soil ingestion rate–child  200 mg/day n/a n/a 71.4 mg/dayb 
Particulate emission factor 6.61 x 109 m3/kg 6.61 x 109 m3/kg 6.61 x 109 m3/kg 6.61 x 109 m3/kg 
RfD–oral (chemical-specific) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) 
RfD–inhalation (chemical-specific) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) 
Exposed surface area–child  2800 cm2/dayb n/a n/a 3525 cm2/dayb 
Age-adjusted skin contact factor (carcinogens) 361 mg-yr/kg-day n/a n/a 273.3 mg-yr/kg-day 
Volatilization factor (VF) for soil (chemical-specific) (m3/kg) (m3/kg) (m3/kg) (m3/kg) 
Body weight–adult  70 kg 70 kg 70 kg 70 kg 
Exposure durationc 30 yr 25 yr 1 yr 30 yr 
Adherence factor–adult 0.07 mg/cm2 0.2 mg/cm2 0.3mg/cm2 0.07 mg/cm2 
Soil ingestion rate–adult 100 mg/day 100 mg/day 330 mg/day 25.6 mg/day 
Exposed surface area–adult  5700 cm2/dayd 3300 cm2/daye 3300 cm2/daye 5700 cm2/dayd 
Inhalation rate–adult  20 m3/day 20 m3/day 20 m3/day 1.6 m3/hr 

Sources: NMED 2006, 92513, and LANL 2005, 87800. 
a n/a = Not applicable.  
b Includes head, hands, forearms, lower legs, and feet. 
c Exposure duration for lifetime resident is 30 yr. For carcinogens, the exposures are combined for child (6 yr) and adult (24 yr). 
d Includes head, hands, forearms, and lower legs. 
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Table J-3.3-2 
Parameters Used in the SAL Calculations for Radionuclides, Residential 

Parameters Residential, Child Residential, Adult 
Inhalation rate (m3/yr) 3652.5 a 7305 b 

Mass loading (g/m3) 1.5 x 10-7 c 1.5 x 10-7 c 

Outdoor time fraction 0.2236 d 0.0599 e 

Indoor time fraction 0.7347 f 0.8984 g 

Soil ingestion (g/yr) 73 h 36.5 i 
a Calculated as [10 m3/day x 350 day/yr] / [indoor + outdoor time fractions], where 10 m3/day is the 

daily inhalation rate of a child (NMED 2006, 92513). 
b Calculated as [20 m3/day x 350 day/yr] / [indoor + outdoor time fractions], where 20 m3/day is the 

daily inhalation rate of an adult (NMED 2006, 92513). 
c Calculated as [1/ 6.6 x 10+9 m3/kg) x 1000 g/kg, where 6.6 x 10+9 m3/kg is the particulate emission 

factor (NMED 2006, 92513). 
d Calculated as [5.6 hr/day x 350 day/yr] / 8766 hr/yr, where 5.6 hr/day is an estimate of time spent 

outdoors for a 3- to 11-yr-old child (EPA 1997, 66598, section 15.4-1). 
e Calculated as [1.5 hr/day x 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, 66598, section 15.4-1). 
f Calculated as [(24–5.6 hr/day x 350 day/yr] / 8766 hr/yr. 
g Calculated as [(24–1.5 hr/day x 350 day/yr] / 8766 hr/yr. 
h Calculated as [0.2 g/day x 350 day/yr] / [indoor + outdoor time fractions], where 0.2 g/day is the 

child soil-ingestion rate (NMED 2006, 92513). 
i Calculated as [0.1 g/day x 350 day/yr] / [indoor + outdoor time fractions], where 0.1 g/day is the 

adult soil-ingestion rate (NMED 2006, 92513). 
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Table J-3.3-3 
Parameters Used in the SAL Calculations for Radionuclides, Industrial, and Construction Worker 

Parameters Industrial, Adult Construction Worker, Adult 
Inhalation rate (m3/yr) 19,481a 19,478b 

Mass loading (g/m3) 1.5 x 10-7c 0.0004d 

Outdoor time fraction 0.2053e 0.2567f 

Indoor time fraction 0 0 

Soil ingestion (g/yr) 97.4g 321h 

a Calculated as [20 m3/day x 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, 92513). 

b Calculated as [20 m3/day x 250 day/yr] / [indoor + outdoor time fractions], where 20 m3/day is the daily inhalation rate of an adult 
and 250 days/yr is the exposure frequency (NMED 2006, 92513). 

c Calculated as [1/ 6.6 x 10+9 m3/kg] x 1000 g/kg, where 6.6 x 10+9 m3/kg is the particulate emission factor (NMED 2006, 92513). 
d Calculated as [1/ 2.1 x 10+6 m3/kg] x 1000 g/kg, where 2.1 x 10+6 m3/kg is the particulate emission factor (NMED 2006, 92513). 
e Calculated as [8 hr/day x 225 day/yr] / 8766 hr/yr, where 8 hr/day is an estimate of the average length of the work day. 
f Calculated as [9 hr/day x 250 day/yr] / 8766 hr/yr, where 9 hr/day is an estimate of the average length of the work day. 
g Calculated as [0.1 g/day x 225 day/yr] / [indoor + outdoor time fractions], where 0.1 g/day is the adult soil ingestion rate  

(NMED 2006, 92513). 
h Calculated as [0.33 g/day x 250 day/yr] / [indoor + outdoor time fractions], where 0.33 g/day is the adult soil ingestion rate  

(NMED 2006, 92513). 
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Table J-3.3-4 
Parameters Used in the SAL Calculations for Radionuclides, Recreational 

Parameters Recreational, Child Recreational, Adult 
Inhalation rate (m3/yr) 10,526a 14,035b 

Mass loading (g/m3) 1.5 x 10-7c 1.5 x 10-7c 

Outdoor time fraction 0.0228d 0.0228d 

Indoor time fraction 0 0 

Soil ingestion (g/yr) 626e 225f 
a Calculated as [1.2 m3/hr x 200 hr/yr] / [indoor + outdoor time fractions], where 1.2 m3/hr is the child 

inhalation rate for moderate activity (EPA 1997, 66596,Table 5-23). 
b Calculated as [1.60 m3/hr x 200 hr/yr] / [indoor + outdoor time fractions], where 1.6 m3/day is the 

adult inhalation rate for moderate activity (EPA 1997, 66596,Table 5-23). 
c Calculated as [1/ 6.6 x 10+9 m3/kg) x 1000 g/kg, where 6.6 x 10+9 m3/kg is the particulate emission 

factor (NMED 2006, 92513). 
d Calculated as [1 hr/day x 200 day/yr] / 8766 hr/yr, where 1 hr/day is an estimate of the exposure 

time for a recreational adult or child (LANL 2005, 87800). 
e Calculated as [(0.4 g/day x 5.6 hr/day) x 200 hr/yr] / [indoor + outdoor time fractions], where 

5.6hr/day is the time spent out doors for a child (EPA 1997, 66598, Section 15.4.1), and where 0.4 
g/day is the upper bound child soil-ingestion rate (EPA 1997, 66598, Table 4-23). 

f Calculated as [(0.1 g/day x 3.9 hr/day) x 200 hr/yr] / [indoor + outdoor time fractions], where 3.9 
hr/day is the time-weighted average for ages 12-44 (EPA 1997, 66598, Table 15-10), and where 
0.1 g/day is the adult soil-ingestion rate (NMED 2006, 92513). 
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Table J-3.5-1 
Physical and Chemical Properties of Organic COPCs 

Name 

Organic Carbon 
Partition Coef.a 

(L/kg) 

Log Octanol-
Water Partition 

Coef.b 

Water 
Solubility 
(mg/L)b 

Vapor  
Pressureb  

(mm Hg at 25oC) 
Acenaphthene 6.12E+03 3.92+00 3.6E+00 2.5E-03 
Acenaphthylene 6.12E+03 4.1E+00 1.6E+01 9.1E-04 
Acetone 1.98E+00 -2.40E-01 1.00E+06 2.31E+02 
Anthracene 2.04E+04 4.45E+00 4.34E-02 2.67E-06 
Benzo(a)anthracene 2.31E+05 5.76E+00 9.40E-03 1.90E-06 
Benzo(a)pyrene 7.87E+05 6.13E+00 1.62E-03 5.49E-09 
Benzo(b)fluoranthene 8.03E+05 5.78E+00 1.50E-03 5.00E-07 
Benzo(g,h,i)perylene 2.68E+06 6.63E+00 2.60E-04 1.00E-10 
Benzo(k)fluoranthene 7.87E+05 6.11E+00 8.00E-04 9.65E-10 
Benzoic acidc 1.45E+01 1.87E+00 3.40E+03 7.00E-04 
Bis(2-ethylhexyl)phthalate 1.65E+05 7.60E+00 2.70E-01 1.42E-07 
Butanone[2-]  3.83E+00 2.90E-01 2.23E+05 9.06E+01 
Butylbenzylphthalatec 9.34E+03 4.9E+00 2.7E+00 8.3E-6 
Chrysene 2.36E+05 5.81E+00 6.3E-03 6.23E-09 
Dibromo-3-chloropropane[1,2-] 1.31E+02 2.3E+00 1.2E+03 5.8E-01 
Di-n-butylphthalate 1.46E+03 4.7E+00 1.1E+01 7.3E-05 
Fluoranthenec 7.09E+04 5.16E+00 2.60E-01 9.22E-06 
Fluorene 1.13E+04 4.18E+00 1.89E+00 8.42E-03 
Heptachlorodibenzodioxin[1,2,3,4,6,7,8-]d 1.46E+05 6.6E+00 8.0E-06 1.9E-09 
Heptachlorodibenzofuran[1,2,3,4,6,7,8-]d 1.46E+05 6.6E+00 8.0E-06 1.9E-09 
Hexachlorodibenzodioxin[1,2,3,4,7,8-]d 1.46E+05 6.6E+00 8.0E-06 1.9E-09 
Hexachlorodibenzodioxin[1,2,3,6,7,8-]d 1.46E+05 6.6E+00 8.0E-06 1.9E-09 
Hexachlorodibenzodioxin[1,2,3,7,8,9-]d 1.46E+05 6.6E+00 8.0E-06 1.9E-09 
Hexachlorodibenzofuran[1,2,3,4,7,8-]d 1.46E+05 6.6E+00 8.0E-06 1.9E-09 
Hexachlorodibenzofuran[1,2,3,6,7,8-]d 1.46E+05 6.6E+00 8.0E-06 1.9E-09 
Hexachlorodibenzofuran[2,3,4,6,7,8-]d 1.46E+05 6.6E+00 8.0E-06 1.9E-09 
Hexanone[2-] 1.3E+01 1.38E+00 175E+04 1.16E+01 
Isopropyltoluene[4-] nae 4.10E+00 2.34E+01 1.64E+00 
Indeno(1,2,3-cd)pyrene 2.68E+06 6.70E+00 1.90E-04 1.25E-10 
Methylene chloride 2.37E+01 1.3E+00 1.3E+04 4.3E+02 
Methylnaphthalene[2-] 2.98E+03 3.96E+00 2.5E+01 6.8E-02 
Naphthalene 1.84E+03 3.30E+00 3.10E+01 8.50E-02 
Octachlorodibenzodioxin[1,2,3,4,6,7,8,9-]d 1.46E+05 6.6E+00 8.0E-06 1.9E-09 
Octachlorodibenzofuran[1,2,3,4,67,8,9-]d 1.46E+05 6.6E+00 8.0E-06 1.9E-09 
Pentachlorodibenzofuran[2,3,4,7,8-]d 1.46E+05 6.6E+00 8.0E-06 1.9E-09 
Pentachlorodibenzofuran[1,2,3,7,8-]d 1.46E+05 6.6E+00 8.0E-06 1.9E-09 
Phenanthrene 2.08E+04 4.46E+00 1.15E+00 1.12E-04 
Pyrene 6.94E+04 4.88E+00 1.35E-01 4.50E-06 
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Table J-3.5-1 (continued) 

Name 

Organic Carbon 
Partition Coef.a 

(L/kg) 

Log Octanol-
Water Partition 

Coef.b 

Water 
Solubility 
(mg/L)b 

Vapor  
Pressureb  

(mm Hg at 25oC) 
Tetrachloroethene 1.07E+02 3.40E+00 2.06E+02 1.85E+01 
Toluene 2.68E+02 2.73E+00 5.26E+02 2.84E+01 
Trichloroethene 6.77E+01 2.42E+00 1.28E+03 6.90E+01 
Trichlorofluoromethanec 4.86E+01 2.53E+00 1.10E+03 8.03E+02 
Xylene[1,3-]+Xylene[1,4-]f 4.43E+02 3.2E+00 1.1E+02 8.0E+00 

a Denotes reference information from http://risk.lsd.ornl.gov/cgi-bin/tox/TOX_select?select=csf. 
b Denotes reference information from http://www.epa.gov/superfund/sites/npl/hrsres/tools/scdm.htm. 
c All physiochemical properties are from reference footnote a. 
d The physiochemical properties shown are for tetrachlorodibenzo-p-dioxin 2,3,7,8- (TCDD) from footnotes a and b. 
e na = Not available. 
f The physiochemical properties shown are for xylene mixture from footnotes a and b. 
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Table J-3.5-2 
Results of Pore-Gas Screening Based on Maximum Detected Concentrations 

Chemical 

Maximum Detected 
Concentration  

(µg/m3) H' 

Groundwater 
Screening Level 

(µg/L) Screening Value 
Acetone 840 0.0016 5500a 9.5E-02 
Benzene 48 0.228 5b 4.2E-02 
Bromodichloromethane 7.2 0.0656 1.8a 6.1E-02 
Butanol[1-] 17 0.000347 3700a 1.3E-02 
Butanone[2-] 54 0.0011 7100a 6.9E-03 
Carbon disulfide 42 1.2 1000a 3.5E-05 
Carbon tetrachloride 420 1.25 5b 6.7E-02 
Chlorodibromomethane 0.89 0.035 1.3a 2.0E-02 
Chloroform 1400 0.15 100c 9.3E-02 
Chloromethane 2.9 0.98 21a 1.4E-04 
Cyclohexane 13 7.24 13,000a 1.4E-07 
Dichlorobenzene[1,4-] 35 0.0996 75b 4.7E-03 
Dichlorodifluoromethane 9.6 4.1 390a 6.0E-06 
Dichloroethane[1,1-] 39 0.23 25c 6.8E-03 
Dichloroethane[1,2-] 150 0.0401 5b 7.5E-01 
Dichloroethene[1,1-] 170 1.1 5c 3.1E-02 
Dichloroethene[cis-1,2-] 7.6 0.167 70b 6.5E-04 
Dichloropropane[1,2-] 11 0.11 5b 2.0E-02 
Ethylbenzene 9.4 0.323 700b 4.2E-05 
Hexane 30 5 420a 1.4E-05 
Methylene chloride 2200 0.09 5b 4.9E+00 
Styrene 140 0.11 100b 1.3E-02 
Tetrachloroethene 1500 0.754 5b 4.0E-01 
Toluene 1900 0.272 750c 9.3E-03 
Trichloro-1,2,2-trifluoroethane[1,1,2-] 40 21.4 59,000a 3.2E-08 
Trichloroethane[1,1,1-] 1500 0.705 60c 3.5E-02 
Trichloroethane[1,1,2-] 61 0.0374 5b 3.3E-01 
Trichlorofluoromethane 1.5 4.0 1300a 2.9E-07 
Tricloroethene 2000 0.422 5b 9.5E-01 
Trimethylbenzene[1,2,4-] 15 0.23 12a 5.4E-03 
Trimethylbenzene[1,3,5-] 0.56 0.32 12a 1.5E-04 
Vinyl acetate 6.4 0.021 410a 7.4E-04 
Vinyl chloride 1.4 1.11 1c 1.3E-03 
Xylene[1,2-] 17 0.213 620c 1.3E-04 
Xylene[1,3-]+Xylene[1,4-] 9.5 0.3 620c 5.1E-05 
Xylenes[total] 15 0.3 620c 8.1E-05 

a EPA Region 6 tap water screening level (EPA 2005, 91002). 
b EPA MCL. 
c WQCC groundwater standard. 
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Table J-3.5-3 
Results of Pore-Gas Screening Based on Deepest Detected Concentrations 

Chemical 

Deepest Detected 
Concentration 

(µg/m3) H' 

Groundwater 
Screening Level 

(µg/L) Screening Value 
Acetone 55 0.0016 5500a 6.3E-03 
Benzene 2.8 0.228 5b 2.5E-03 
Bromodichloromethane 5.8 0.0656 1.8a 4.9E-02 
Butanol[1-] 17 0.000347 3700a 1.3E-02 
Butanone[2-] 11 0.0011 7100a 1.4E-03 
Carbon disulfide 42 1.2 1000a 3.5E-05 
Carbon tetrachloride 1.4 1.25 5b 2.2E-04 
Chlorodibromomethane 0.89 0.035 1.3a 2.0E-02 
Chloroform 13 0.15 100c 8.7E-04 
Chloromethane 1.4 0.98 21a 6.8E-05 
Cyclohexane 13 7.24 13,000a 1.4E-07 
Dichlorobenzene[1,4-] 35 0.0996 75b 4.7E-03 
Dichlorodifluoromethane 2.9 4.1 390a 1.8E-06 
Dichloroethane[1,1-] 39 0.23 25c 6.8E-03 
Dichloroethane[1,2-] 150 0.0401 5b 7.5E-01 
Dichloroethene[1,1-] 170 1.1 5c 3.1E-02 
Dichloroethene[cis-1,2-] 7.6 0.167 70b 6.5E-04 
Dichloropropane[1,2-] 11 0.11 5b 2.0E-02 
Ethylbenzene 9.4 0.323 700b 4.2E-05 
Hexane 8.9 5 420a 4.2E-06 
Methylene chloride 2.9 0.09 5b 6.4E-03 
Styrene 5.1 0.11 100b 4.6E-04 
Tetrachloroethene 7 0.754 5b 1.9E-03 
Toluene 11 0.272 750c 5.4E-05 
Trichloro-1,2,2-trifluoroethane[1,1,2-] 40 21.4 59,000a 3.2E-08 
Trichloroethane[1,1,1-] 1500 0.705 60c 3.5E-02 
Trichloroethane[1,1,2-] 61 0.0374 5b 3.3E-01 
Trichlorofluoromethane 1.5 4.0 1300a 2.9E-07 
Tricloroethene 4.4 0.422 5b 2.1E-03 
Trimethylbenzene[1,2,4-] 6.4 0.23 12a 2.3E-03 
Trimethylbenzene[1,3,5-] 0.56 0.32 12a 1.5E-04 
Vinyl acetate 2.1 0.021 410a 2.4E-04 
Vinyl chloride 0.63 1.11 1c 5.7E-04 
Xylene[1,2-] 1.2 0.213 620c 9.1E-06 
Xylene[1,3-]+Xylene[1,4-] 9.5 0.3 620c 5.1E-05 
Xylenes[total] 4 0.3 620c 2.2E-05 

a EPA Region 6 tap water screening level (EPA 2005, 91002). 
b EPA MCL. 
c WQCC groundwater standard. 
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Table J-3.5-4 
Physical and Chemical Properties of Inorganic COPCs 

Analyte 
Soil-Water Partition Coef.a 

(cm3/g) 
Water Solubilityab 

 (g/L) 

Aluminum 1.5E+03 Insoluble 

Arsenic 2.9E+01 Insoluble 

Antimony 4.5E+01 Insoluble 

Barium 4.1E+01 Insoluble 

Beryllium 7.90E+02 Insoluble 

Cadmium 7.5E+01 Insoluble 

Chromium 8.5E+02c Insoluble 

Cobalt 4.5E+01 Insoluble 

Copper 3.5 E+01 Insoluble 

Fluoride 1.50E+02 1.7E+02 

Lead 9.0E+02 Insoluble 

Lithium 3.0E+02 Insolublea 

Manganese 6.5 E+01 Insoluble 

Mercury 5.2 E+01 Insoluble 

Nickel 6.5 E+01 Insoluble 

Nitrate nad na 

Perchlorate na 2.45E+05 

Selenium 5.0E+00 Insoluble 

Silver 8.3E+00 Insoluble 

Strontium 3.5 E+01 Insoluble 

Thallium 7.1E+01 Insoluble 

Vanadium 1.0E+03 Insoluble 

Zinc 6.2E+01 Insoluble 
a Denotes reference information from http://risk.lsd.ornl.gov/cgi-bin/tox/TOX_select?select=csf. 
b Denotes reference information from http://www.epa.gov/superfund/sites/npl/hrsres/tools/scdm.htm. 
c As chromium salts. 
d na = Not available. 
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Table J-3.5-5 
Physiochemical Properties of Radionuclide COPCs 

Analyte 
Soil-Water Partition Coef.a 

(cm3/g) 
Water Solubilityb  

(g/L) 

Americium-241 8.2E+00 Insoluble 

Cesium-137 1.0E+03c Insoluble 

Cobalt-60 1.0E-01 Insoluble 

Europium-152 nad Insoluble 

Plutonium-238 4.5E+03c Insoluble 

Plutonium-239 4.5E+03c Insoluble 

Strontium-90 3.5E+01c  Insoluble 

Tritium 0.0 n/ae 

Uranium-234 4.0 E-01 Insoluble 

Uranium-235 4.0 E-01 Insoluble 

Uranium-238 4.0 E-01 Insoluble 
a Denotes reference information from http://www.epa.gov/superfund/resources/radiation/att_c-

clean.pdf#search=%22radiological%20soil-water%20partition%20coefficient%22. 
b Denotes reference information from http://www.epa.gov/superfund/sites/npl/hrsres/tools/scdm.htm. 
c Denotes reference information from Superfund Chemical Data Matrix (EPA 1996, 64708). 
d na = Not available. 
e n/a = Not applicable. 
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Table J-4.1-1 
Consolidated Unit 21-016(a)-99 COPC Forward Risk Evaluation 

Analyte 
Residential Concentration 

(mg/kg) 
Csat Concentration* 

(mg/kg) 
RfD—Oral* 
(mg/kg-day) 

RfD—Inhalation* 
(mg/kg-day) 

Volatilization 
Factor* 
(m3/kg) Residential HQ 

Toluene 0.024 252 8.00E-02 1.40E-00 5960 6.00E-05 

Xylene[1,3-]+Xylene[1,4-] 0.0013 82 2.00E-01 2.88E-02 5450 1.16E-06 

HI 6E-05 

* Values from NMED 2006, 92513. 
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Table J-4.1-2 
Consolidated Unit 21-016(a)-99, Carcinogenic Screening Evaluation 

COPC 

95% UCL 
0 to 1 ft 

bgs 
(mg/kg) 

Industrial 
SSLa 

(mg/kg) 
Industrial 

Cancer Risk 

95% UCL 
0 to 10 ft 

bgs 
(mg/kg) 

Residential 
SSLa 

(mg/kg) 
Residential 
Cancer Risk 

95% UCL 
0 to 10 ft 

bgs 
(mg/kg) 

Construction 
Worker SSLa 

(mg/kg 

Construction 
Worker 

Cancer Risk 
Inorganic Chemicals 
Arsenicb 2.31 1.77E+01 1.3E-06 2.16 3.9E+00 5.55E-06 nab nab nab 

Chromium 7.55 5E+03c 1.51E-08 12.2 2.1E+03b 5.79E-08 10 2.61E+02d 3.83E-06 

Semivolatile Organic Compounds 
Benzo(a)anthracene 0.217 2.34E+01 9.27E-08 0.199 6.21E+00 3.2E-07 n/a e 2.12E+02 n/ae 

Benzo(a)pyrene 0.199 2.34E+00 8.51E-07 0.205 6.21E-01 3.29E-06 0.118 2.12E+01 5.57E-08 

Benzo(b)fluoranthene 0.231 2.34E+01 9.86E-08 0.204 6.21E+00 3.29E-07 0.141 2.12E+02 6.65E-09 

Benzo(k)fluoranthene 0.229 2.3E+02 9.79E-09 0.197 6.2+01 3.17E-08 n/ae 2.12+03 n/ae 

Bis(2-ethylhexyl)phthalate 0.131 1.37E+03 9.57E-10 0.21 3.47E+02 6.07E-09 nab na b nab 

Chrysene 0.216 2.31E+03 9.33E-10 0.199 6.15E+02 3.24E-09 0.109 2.12E+04 5.14E-11 

Dioxin (2,3,7,8-TCDD)f n/ae 1.80E-04 n/ae 3.97E-07 3.9E-05g 1.02E-07 n/ae No SSL n/a e 

Indeno(1,2,3-cd)pyrene 0.232 2.34E+01 9.91E-08 0.209 6.21E+00 3.22E-07 0.138 2.12E+02 6.51E-09 

Volatile Organic Compounds 
Methylene Chloride n/ae 4.90E+02 n/ae 0.01 1.82E+02 5.71E-10 n/ae 2.63E+03 n/ae 

Tetrachloroethene n/ae 3.16E+01 n/ae 0.006 1.25E+01 5.13E-09 n/ae 1.34E+02 n/ae 

Trichloroethene n/ae 1.56E+00 n/ae 0.004 6.38E-01 6.99E-08 n/ae 3.36E+01 n/ae 

Total Cancer Risk 2E-06 Total Cancer Risk 1E-05 Total Cancer Risk 4E-06 
a SSLs from NMED (2006, 92513), unless otherwise noted. 
b na = Not available. SSL is based on a noncarcinogenic effect, no carcinogenic SSL is available in either NMED (2006, 92513) or EPA (2005, 91002). COPC is assessed in 

Table J-4.1-7. 
c SSL from EPA Region 6 adjusted to 10-5 target risk (EPA 2005, 91002). 
d SSL from NMED for hexavalent chromium (NMED 2006, 92513). 
e n/a = Not applicable; analyte was not a COPC for this exposure scenario. 
f TCDD used based on TEFs (see Table J-4.1-6). 
g SSL from EPA Region 6 for 2,3,7,8-TCDD (dioxin) (EPA 2005, 91002). 
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Table J-4.1-3 
Consolidated Unit 21-016(a)-99, Noncarcinogenic Screening Evaluation 

COPC 

95% UCL 
0 to 1 ft 

bgs 
(mg/kg) 

Industrial 
SSLa 

(mg/kg) 
Industrial 

HQ 

95% UCL 
0 to 10 ft 

bgs 
(mg/kg) 

Residential 
SSLa 

(mg/kg) 
Residential 

HQ 

95% UCL 
0 to 10 ft 

bgs 
(mg/kg) 

Construction 
Worker 

SSLa 
(mg/kg 

Construction 
Worker 

HQ 
Inorganic Chemicals 
Aluminum n/ab 1.00E-05 n/a 8211 7.78E+04 1.06E-01 14201 1.44E+04 9.86E-01 
Antimony n/a 4.54E+02 n/a 2.48 3.13E+01 7.91E-02 n/a n/a n/a 
Arsenic 2.31 2.8E+02 8.11E-03 2.16 2.2E+01c 3.94E-02 3.08 8.52E+01 3.62E-02 
Barium 113 1.00E+05d 113E-03 124 1.56E+04 7.98E-03 111 6.02E+04 1.84E-03 
Beryllium 22 2.25E+03 9.78E-03 8.52 1.56E+02 5.46E-02 0.831 5.62E+01 1.48E-02 
Cadmium 0.699 5.64E+02 1.24E-03 1.65 3.90E+01 4.24E-02 0.78 1.54E+02 5.06E-03 
Chromium 7.55 3.40E+03e 2.22E-03 12.2 2.34E+02e 5.21E-02 10 100,000e 1.00E-04 
Cobalt 4.88 2.05E+04 2.38E-04 4.6 1.52E+03 3.03E-03 4.29 6.10E+01 7.03E-02 
Copper 5.52 4.54E+04 1.22E-04 10.2 3.13E+03 3.26E-03 6.46 1.24E+04 5.21E-04 
Iron 9847 1.00E+05 d 9.85E-02 10977 9.29E+04 1.18E-01 8706 2.35E+04 3.7E-01 
Lead 12.9 8.00E+02 1.61E-02 13.8 4.00E+02 3.45E-02 15.3 8.00E+02 1.91E-02 
Lithium 8.04 2.30E+04c 3.54E-04 8.03 1.6E+03c 5.14E-03 n/a No SSL n/a 
Manganese n/a 4.84E+04 n/a 284 3.59E+03 7.93E-02 321 1.50E+02 2.14E+00 
Mercury 0.02 3.40E+02f 6.02E-05 1.52 2.3E+01f 6.48E-02 0.077 9.37E+02g 2.26E-04 
Nickel 6.52 2.27E+04 2.87E-04 10.1 1.56E+03 6.49E-03 6.61 6.19E+03 1.07E-03 
Nitrate n/a 1.00E+05d n/a 32.1h 1.00E+05d 3.21E-04 32.1h 1.00E+05d 3.21E-04 
Perchlorate 0.002 7.90E+02c 2.52E-06 0.0016 5.5E+01c 2.84E-05 0.0018 7.9E+02c 2.21E-06 
Selenium 0.368 5.68E+03 6.48E-05 0.69 3.91E+02 1.77E-03 n/a n/a n/a 
Silver n/a 5.68E+03 n/a 1.15 3.91E+02 2.94E-03 0.111 1.55E+03 7.16E-05 
Strontium 22.6 1.00E+05d 2.26E-04 22.7 4.69E+04 4.84E-04 n/a n/a n/a 
Thallium 0.115 7.49E+01 1.54E-03 0.28 5.16E+00 5.41E-02 0.238 2.04E+01 1.17E-02 
Vanadium n/a 1.14E+03 n/a 14.5 7.82E+01 1.86E-01 18.1 3.10E+02 5.84E-02 
Zinc 46.2  1.00E+05d 4.72E-04d 44 2.35E+04 1.83E-03 49.8 9.29E+04 5.36E-04 
Semivolatile Organic Compounds 
Acenaphthene n/a 3.35E+04 n/a n/a 3.73E+03 n/a n/a 1.41E+04 n/a 
Acenaphthylenei n/a 3.09E+04 n/a n/a 2.29E+03 n/a 0.137 9.01E+03 1.52E-05 
Anthracene n/a 1.00E+05d n/a 0.201 2.20E+04 9.13E-06 n/a 8.6E+04 n/a 
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Table J-4.1-3 (continued) 

COPC 

95% UCL 
0 to 1 ft bgs 

(mg/kg) 
Industrial SSLa 

(mg/kg) 
Industrial 

HQ 

95% UCL 
0 to 10 ft bgs 

(mg/kg) 

Residential 
SSLa 

(mg/kg) 
Residential 

HQ 

95% UCL 
0 to 10 ft bgs 

(mg/kg) 

Construction 
Worker SSLa 

(mg/kg 

Construction 
Worker 

HQ 
Benzo(g,h,i)perylenei n/a 3.09E+04 n/a 0.199 2.29E+03 8.73E+05 0.137 9.01+03 1.52-05 
Benzoic acid 1.03 1.00E+05c,d 1.03E-05  1.04 1.00E+05c,d  1.03E-05d 2.74 1.00E+05d 2.74E-05 
Bis(2-ethylhexyl)phthalate 0.131 14000c 9.36E-06 0.21 1200c 1.75E-04 0.664 4.66E+03 1.42E-04 
Butanone(2-) n/a 4.87E+04 n/a 0.011 3.18E+04 3.56E-07 n/a 4.78E+04 n/a 
Dibromo-3-
chloropropane(1,2-) n/a 9.68E+00 n/a 0.0062 1.84E+00 3.36E-03 n/a 6.48E+00 n/a 

Di-n-butylphthalate 0.244 6.84E+04 3.57E-06 0.316 6.11E+03 5.16E-05 n/a 2.33E+04 n/a 
Fluoranthene 0.226 2.44E+04 9.28E-06 0.253 2.29E+03 1.10E-04 0.12 8.73E+03 1.37E-05 
Phenanthrene 0.217 2.05E+04 1.06E-05 0.209 1.83E+03 1.14E-04 0.103 6.99E+03 1.47E-05 
Pyrene 0.22 3.09E+04 7.13E-06 0.228 2.29E+03 9.94E-05 0.125 9.01E+03 1.39E-05 
Volatile Organic Compounds 
Acetone n/a 1.00E+05d n/a 0.013 2.81E+04 4.72E-07 n/a 9.85E+04 n/a 
Hexanone[2-] j n/a 3.18E+04 n/a 0.013 3.18E+04 4.04E-07 n/a 4.87E+04 n/a 
Isopropyltoluene[4-] k n/a 2.71E+02 n/a 0.0035 2.71E+02 1.28E-05 n/a 3.89E+02 n/a 
Toluene  n/a 2.52E+02 n/a 0.024 Sat SSLl 6E-05 n/a 2.52E+02 n/a 
Trichlorofluoromethane n/a 9.83E+02 n/a 0.0029 5.88E+02 4.95E-06 n/a 9.83E+02 n/a 
Xylene[1,3-]+xylene[1,4-]  n/a 8.02E+01 n/a 0.0013 Sat SSLl 1.16E-05 n/a 8.02E+01 n/a 

HI 0.14 HI 1.2 HI 3.5 
a SSLs from NMED (2006, 92513), unless otherwise noted. 
b n/a = Not applicable; analyte was not a COPC for this scenario. 
c SSL from EPA Region 6 (EPA 2005, 91002). 
d Maximum allowable concentration per NMED 2006, 92513 and EPA 2005, 91002. 
e SSLs for industrial and residential are for hexavalent chromium and the SSL for construction worker is for trivalent chromium from NMED (2006, 92513). 
f SSL from EPA Region 6 (EPA 2005, 91002). 
g No SSL for inorganic mercury is available for construction worker; NMED SSL for elemental mercury used (NMED 2006, 92513). 
h Maximum detected concentration used  
i Pyrene is used as surrogate based on structural similarity. 
j Butanone[2-] used as a surrogate based on structural similarity. 
k Isopropylbenzene used as a surrogate based on structural similarity. 
l NMED SSL based on soil saturation concentration. Forward risk calculations were performed and are shown in Table J-4.1.5. 
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Table J-4.1-4 
Consolidated Unit 21-016(a)-99, Toxicity Equivalency for Dioxin 

COPC 
Number of 
Analyses 

95% UCL 
(mg/kg) TEF * 

Adjusted EPC 
(mg/kg) 

Dioxin 
Heptachlorodibenzodioxin[1,2,3,4,6,7,8-] 10 4.95E-07 0.01 4.95E-09 

Hexachlorodibenzodioxin[1,2,3,7,8,9-] 10 1.18E-07 0.1 1.18E-08 

Octachlorodibenzodioxin[1,2,3,4,6,7,8,9-] 10 2.58E-06 0.0001 2.58E-10 

Furans 
Pentachlorodibenzofuran[1,2,3,7,8-] 10 8.95E-08 0.05 4.48E-09 

Pentachlorodibenzofuran[2,3,4,7,8-] 10 8.73E-08 0.5 4.37E-08 

Heptachlorodibenzofuran[1,2,3,4,6,7,8-] 10 4.49E-06 0.01 4.49E-08 

Hexachlorodibenzofuran[1,2,3,4,7,8-] 10 2.10E-06 0.1 2.10E-07 

Hexachlorodibenzofuran[1,2,3,6,7,8-] 10 5.75E-07 0.1 5.75E-08 

Hexachlorodibenzofuran[2,3,4,6,7,8-] 10 1.95E-07 0.1 1.95E-08 

Octachlorodibenzofuran[1,2,3,4,6,7,8,9-] 10 1.81E-06 0.0001 1.81E-10 

Total 3.97E-07 
* TEFs from http://www.epa.gov/ncea/pdfs/dioxin/part2/drich9.pdf 
 

Table J-4.1-5 
Consolidated Unit 21-016(a)-99, Industrial Radionuclide SAL Comparison 

Radionuclides 
95% UCL 

(pCi/g) 
SAL* 

(pCi/g) 
Dose 

(mrem/yr) 
Americium-241 11.3 180 0.943 

Cesium-137 8.45 23 5.51 

Plutonium-238 2.18 240 0.136 

Plutonium-239 38.7 210 2.76 

Strontium-90 0.86 1900 0.007 

Uranium-234 1.54 1500 0.015 

Uranium-235 0.12 87 0.021 

Uranium-238 1.28 430 0.045 

Total Dose 9.4 

* Values from LANL 2005, 88493. 
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Table J-4.1-6 
Consolidated Unit 21-016(a)-99, Construction Worker Radionuclide SAL Comparison 

Radionuclides 95% UCL (pCi/g) 
SAL* 

(pCi/g) 
Dose 

(mrem/yr) 
Americium-241 10.5 34 4.6 

Cesium-137 464 18 387 

Plutonium-238 1.06 40 0.4 

Plutonium-239 8.37 36 3.5 

Strontium-90 75.4 800 1.4 

Tritium 0.218 320000 0.00001 

Uranium-234 1.05 220 0.07 

Uranium-235 0.129 43 0.05 

Uranium-238 1.02 160 0.1 

Total Dose 397 
* Values from LANL 2005, 88493. 

 

 

Table J-4.1-7 
Consolidated Unit 21-016(a)-99, Residential Radionuclide SAL Comparisons 

Radionuclides 95% UCL (pCi/g) 
SAL* 

(pCi/g) 
Dose 

(mrem/yr) 
Americium-241 2350 30 1175 

Cesium-137 99 5.6 265 

Plutonium-238 240 37 97 

Plutonium-239 18563 33 8438 

Strontium-90 106 5.7 279 

Tritium 0.127 750 0.003 

Uranium-234 6.29 170 0.6 

Uranium-235 17 17 15 

Uranium-238 25.2 86 4.4 

Total Dose 10,274 
* Values from LANL 2005, 88493. 
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Table J-4.1-8 
DP Canyon Slope, Carcinogenic Screening Evaluation 

COPC 

95% UCL 
0 to 1 ft bgs 

(mg/kg) 
Recreational SSLa  

(mg/kg) 
Recreation 

Cancer Risk 

95% UCL 
0 to 2 ft bgsb 

(mg/kg) 
Residential SSLc 

(mg/kg) 
Residential 
Cancer Risk 

Inorganic Chemicals 
Arsenic  6.86 2.77E+01 2.47E-06 6.38 3.90E+00 1.64E-05 

Chromium 5.84 3.8E+01d 1.54E-06 6.43 2.1E+03e 3.05E-08 

Semivolatile Organic Compounds 
Benzo(a)anthracene 0.222 3.01E+01 7.38E-08 0.202 6.21E+00 3.25E-07 

Benzo(a)pyrene 0.252 3.01E+00 6.81E-07 0.231 6.21E-01 3.72E-06 

Benzo(b)fluoranthene 0.273 3.01E+01 9.07E-08 0.25 6.21E+00 4.03E-07 

Benzo(k)fluoranthene 0.212 3.01E+02 7.04E-09 0.193 6.2E+01  3.11E-08 

Bis(2-ethylhexyl)phthalate  0.208 1.83E+03 1.14E-09 0.196 3.47E+02 5.65E-09 

Chrysene 0.253 3.01E+03 8.41E-10 0.229 6.15E+02 3.72E-09 

Indeno(1,2,3-cd)pyrene 0.207 3.01E+01 6.88E-08 0.19 6.21E+00 3.06E-07 

Total Cancer Risk 5E-06 Total Cancer Risk 2E-05 
a Recreational SSLs from LANL (2005, 87800). 
b Sampling results for DP Canyon slope available to 2 ft bgs. 
c SSLs from NMED (2006, 92513). 
d Calculated SSL using EPA Region 6 SF (EPA 2005, 91002). 
e SSL from EPA Region 6 adjusted to 10-5 risk (EPA 2005, 91002). 
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Table J-4.1-9 
DP Canyon Slope, Noncarcinogenic Screening Evaluation 

COPC 

95% UCL 
0 to 1 ft bgs 

(mg/kg) 
Recreation SSLa 

(mg/kg) 
Recreation 

HQ 

95% UCL 
0 to 2 ft bgsb 

(mg/kg) 
Residential SSLc 

(mg/kg) 
Residential 

HQ 
Inorganic Chemicals 
Antimony 4.21 3.17E+02 1.33E-02 3.54 3.13E+01 1.13E-01 

Arsenic 6.86 1.83E+02 3.75E-03 6.38 2.20+01d 2.95E-01 

Barium 95 5.54E+04 1.72E-03 97.9 1.56E+04 6.27E-03 

Beryllium 0.539 1.58E+03 3.41E-04 0.556 1.56E+02 3.56E-03 

Cadmium 0.635 6.62E+02 9.59E-04 0.595 3.90E+01 1.53E-02 

Chromium 5.84 1.43E+04 4.08E-04 6.43 2.34E+02e 2.75E-02 

Cobalt 3.44 1.57E+04 2.19E-04 0.595 1.52E+03 3.91E-04 

Copper 6.42 3.17E+04 2.02E-04 6.4 3.13E+03 2.05E-03 

Iron 7473 1.00E+05f 7.47E-02 8249 2.35E+04 3.51E-01 

Lead 17.8 5.60E+02 3.18E-02 16.8 4.00E+02 4.19E-02 

Lithium 5.93 1.58E+04g 3.74E-04 5.93 1.60E+03d 3.79E-03 

Mercury 0.045 2.38E+02 1.87E-04 0.038 2.30E+01d 1.63E-03 

Nickel 5.11 1.58E+04 3.23E-04 5.24 1.56E+03 3.36E-03 

Perchlorate 0.00116 7.92E+01 1.46E-05 0.0011 5.50E+01d 2.04E-05 

Selenium 5.35 3.96E+03 1.35E-03 4.8 3.91E+02 1.23E-02 

Strontium 18.3 1.00E+05f 1.83E-04 18.3 4.69E+04 3.90E-04 

Thallium 5.08 5.23E+01 9.71E-02 4.48 5.16E+00 8.68E-01 

Zinc 47.6 1.00E+05f 4.76E-04 45.8 2.35E+04 1.95E-03 

Semivolatile Organic Compounds 
Acenaphthene 0.184 4.40E+04 4.18E-06 0.169 3.73E+03 4.53E-05 

Anthracene 0.189 1.00E+05f 1.89E-06 0.174 2.20E+04 7.91E-06 

Benzo(g,h,i)peryleneh 0.204 2.38E+04 8.57E-06 0.187 2.29E+03 8.17E-05 

Benozic acid 0.834 1.00E+05f 8.34E-06 0.786 1.0E+05f 7.86E-06 
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Table J-4.1-9 (continued) 

COPC 

95% UCL 
0 to 1 ft bgs 

(mg/kg) 
Recreation SSLa 

(mg/kg) 
Recreation 

HQ 

95% UCL 
0 to 2 ft bgsb 

(mg/kg) 
Residential SSLc 

(mg/kg) 
Residential 

HQ 
Di-n-butylphthalate 0.213 3.99E+04 5.34E-06 0.208 6.11E+03 3.40E-05 

Fluoranthene 0.339 1.39E+04 2.44E-05 0.434 2.29E+03 1.90E-04 

Fluorene 0.186 3.03E+04 6.14E-06 0.171 2.66E+03 6.43E-05 

Methylnaphthalene(2-)i 0.186 3.17E+03 5.87E-05 0.171 7.95E+01 2.15E-03 

Naphthalene 0.186 1.97E+03 9.44E-05 0.171 7.95E+01 2.15E-03 

Phenanthrene 0.329 1.20E+04 2.74E-05 0.296 1.83E+03 1.62E-04 

Pyrene 0.334 2.38E+04 1.40E-05 0.391 2.29E+03 1.71E-04 

HI 0.25 HI 1.8 
a Recreational SSLs from LANL (2005, 87800). 
b Sampling results for DP Canyon slope available to 2 ft bgs. 
c SSLs from NMED (2006, 92513), unless otherwise noted.  

d SSL from EPA Region 6 (2005, 91002). 
e NMED residential SSL for hexavalent chromium used (NMED 2006, 92513). 
f Recreational SSL calculated using RfD from EPA Region 6 (EPA 2005, 91002). 
g Maximum allowable concentration per NMED (2006, 92513) and EPA (2005, 91002). 
h Pyrene used as surrogate, based on structural similarity. 
i Naphthalene used as surrogate, based on structural similarity. 
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D

P C
anyon Slope, R

ecreational R
adionuclide SA

L C
om

parisons 

Radionuclides 
95%

 UCL 
(pCi/g) 

SAL*  

(pC
i/g) 

Dose 
(m

rem
/yr) 

Am
ericium

-241 
3.33 

280 
0.2 

C
esium

-137 
3.68 

210 
0.8 

Plutonium
-238 

2.96 
330 

0.1 

Plutonium
-239 

7.67 
300 

0.4 

Strontium
-90 

1.59 
5600 

0.004 

U
ranium

-234 
2.1 

3200 
0.01 

U
ranium

-235 
0.183 

520 
0.005 

U
ranium

-238 
1.55 

2100 
0.01 

Total D
ose

1.5 

*
 V

alues from
 LA

N
L 2005, 88493.  

  

Table J-4.1-11 
D

P C
anyon Slope, R

esidential R
adionuclide SA

L C
om

parisons 

Radionuclides 
95%

 UCL 
(pCi/g) 

SAL*  

(pC
i/g) 

Dose 
(m

rem
/yr) 

Am
ericium

-241 
3.02 

30 
1.5 

C
esium

-137 
3.02 

5.6 
8.1 

Plutonium
-238 

2.65 
37 

1.1 

Plutonium
-239 

7.25 
33 

3.3 

S
trontium

-90 
1.4 

5.7 
3.7 

Tritium
 

0.116 
750 

0.002 

U
ranium

-234 
1.94 

170 
0.2 

U
ranium

-235 
0.168 

17 
0.2 

U
ranium

-238 
1.48 

86 
0.3 

Total D
ose 

17 
*  V

alues from
 LA

N
L 2005, 88493.  
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Table J-5.3-1 
Ecological Screening Levels for Terrestrial Receptorsa 

COPC Am
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n 
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) 
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p 
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) 
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n 
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) 
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n 

ro
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n 
(in
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) 
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n 
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n 
(o

m
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) 

De
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se
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) 

De
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rt 
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ail
 

(h
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vo

re
) 

Ea
rth
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rm

 
(in

ve
rte
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e)
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an

t 

Mo
nt

an
e s

hr
ew

 
(in

se
ct

ivo
re

) 

Re
d 

fo
x 

(to
p 

ca
rn

ivo
re

) 

Inorganic Chemicals (mg/kg) 
Antimony nab na na na na 0.48 2.9 78 0.05 0.26 45 

Arsenic 160 1100 42 18 26 32 160 6.8 18 15 810 

Barium 11000 37000 820 1000 930 1800 3300 330 110 1300 41000 

Beryllium na na na na na 56 170 40 2.5 18 420 

Cadmium 2 580 4.4 0.29 0.54 0.51 9.9 140 32 0.27 510 

Chromium  2200 5400 280 190 220 530 1900 0.34 0.35 170 4400 

Cobalt 930 3500 170 96 120 400 1800 na 13 160 5400 

Copper 88 1200 28 11 16 59 250 13 10 34 3500 

Lead 120 810 21 14 16 120 370 1700 120 72 3700 

Lithium na na na na na na na na na na na 

Manganese 110000 290000 4600 10000 6400 1200 1700 na 50 1300 35000 

Mercury  0.082 0.28 0.07 0.013 0.022 3 22 0.05 34 1.7 46 

Nickel 530 9500 530 70 120 530 12000 100 20 250 31000 

Perchlorate na na na na na na na na na na na 

Selenium 8.5 140 1.5 1.1 1.3 1.1 3 7.7 0.1 0.92 110 

Silver 52 2200 30 7.2 11 77 490 na 0.05 44 13000 

Strontium na na na na na 96 110 na na 660 19000 

Thallium 6.6 75 9.2 0.9 1.6 0.068 2.8 na 0.1 0.032 2.8 

Vanadium 84 170 8.9 6.7 7.6 480 1500 na 0.025 140 3300 

Zinc 180 1400 200 27 48 290 3000 190 10 160 10000 
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Table J-5.3-1 (continued) 

COPC Am
er

ica
n 

ke
st
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l 
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) 
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Semivolatile Organic Compounds (mg/kg) 
Acenaphthene na na na na na 160 490 na 0.25 120 6200 

Anthracene na na na na na 310 1100 na na 210 5800 

Benzo(a)anthracene na na na na na 3.4 6.2 na 18 3 45 

Benzo(a)pyrene na na na na na 15 50 na na 9.6 68 

Benzo(b)fluoranthene na na na na na 52 130 na 18 38 250 

Benzo(g,h,i)perylene na na na na na 47 540 na na 24 94 

Benzo(k)fluoranthene na na na na na 100 350 na na 62 400 

Benzoic acid na na na na na 1.3 4.2 na na 1 350 

Bis(2-ethylhexyl)phthalate 0.045 0.033 20 0.02 0.04 1.1 2700 na na 0.59 1.2 

Chrysene na na na na na 3.1 6.5 na na 2.4 46 

Dibromo-3-
chloropropane[1,2-] na na na na na na na na na na na 

Di-n-butylphthalate 0.068 0.24 0.39 0.011 0.021 370 16000 na 160 180 5000 

Fluoranthene na na na na na 38 260 38 na 22 360 

Fluorene na na na na na 340 1100 4.1 na 250 9300 

Hexanone[2-] na na na na na na na na na na na 

Indeno(1,2,3-cd)pyrene na na na na na 110 590 na na 62 270 

Methylnaphthalene[2-] na na na na na 3.8 16 na na 2.5 130 

Naphthalene 1100 6300 37 170 61 0.34 0.45 na 1 0.96 42 

Phenanthrene na na na na na 15 59 34 na 10 290 
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Table J-5.3-1 (continued) 

COPC Am
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n 
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) 

Pyrene na na na na na 32 110 18 na 22 360 

Volatile Organic Compounds (mg/kg) 
Tetrachloroethene na na na na na 0.36 8.8 na 10 0.18 31 

Toluene na na na na na 25 61 na 200 23 3100 

Trichloroethene na na na na na 55 170 na na 42 6400 

Radionuclides (pCi/g) 
Americium-241 35000 62000 13000 4000 4000 32000 32000 44 21000 31000 26000 

Cesium-137 3700 2900 4200 3800 3700 2400 2300 1700 2300 2400 680 

Plutonium-238 32000 130000 8300 2000 2100 110000 120000 44 110000 92000 30000 

Plutonium-239 34000 160000 8600 2100 2100 150000 170000 47 160000 110000 33000 

Strontium-90 2400 1900 600 1500 930 1700 1300 1200 1300 1700 560 

Tritium 630000 580000 300000 600000 440000 330000 230000 48000 36000 340000 190000 

Uranium-234 120000 190000 48000 14000 14000 91000 96000 51 14000 94000 45000 

Uranium-235 10000 10000 9000 6400 6400 5100 5100 55 4000 5100 4800 

Uranium-238 4100 4200 3900 3400 3400 2100 2100 55 1800 2100 2000 
a ESLs from ECORISK Database Version 2.2 (LANL 2005, 90032). 
b na = Not available. 
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Table J-5.3-2 
Minimum Ecological Screening Level Comparisons for Ecological Receptors  

COPC 
95% UCL  
(mg/kg) 

Final ESL*  
(mg/kg) Hazard Quotient Final ESL Receptor 

Inorganic Chemicals 
Antimony 2.7 0.05 54 Plant 

Arsenic 4.25 6.8 0.63 Earthworm (invertebrate) 

Barium 110 110 1.0 Plant 

Beryllium 6.5 2.5 2.6 Plant 

Cadmium 0.602 0.27 2.1 Montane shrew (insectivore) 

Chromium 6.61 0.34 19.4 Earthworm (invertebrate) 

Cobalt 3.77 13 0.29 Plant 

Copper 5.76 10 0.58 Plant 

Lead 14.4 14 1.0 American robin (insectivore) 

Manganese 294 50 5.9 Plant 

Mercury 0.049 0.013 3.8 American robin (insectivore) 

Nickel 5.56 20 0.28 Plant 

Selenium 2.7 0.1 27 Plant 

Silver 0.74 0.05 15 Plant 

Strontium 20.2 96 0.21 Deer mouse (omnivore) 

Thallium 2.39 0.032 75 Montane shrew (insectivore) 

Vanadium 14.3 0.025 572 Plant 

Zinc 41.3 10 4.1 Plant 

Semivolatile Organic Compounds 
Acenaphthene 0.179 0.25 0.7 Plant 

Anthracene 0.179 210 0.001 Montane shrew (insectivore) 

Benzo(a)anthracene 0.19 3 0.06 Montane shrew (insectivore) 

Benzo(a)pyrene 0.209 9.6 0.02 Montane shrew (insectivore) 

Benzo(b)fluoranthene 0.218 18 0.01 Plant 

Benzo(g,h,i)perylene 0.185 24 0.01 Montane shrew (insectivore) 

Benzo(k)fluoranthene 0.185 62 0.003 Montane shrew (insectivore) 

Benzoic acid 0.91 1 0.9 Montane shrew (insectivore) 

Bis(2-ethylhexyl)phthalate 0.194 0.02 9.7 American robin (insectivore) 

Chrysene 0.203 2.4 0.08 Montane shrew (insectivore) 

Di-n-butylphthalate 0.239 0.011 22 American robin (insectivore) 

Fluoranthene 0.326 22 0.01 Montane shrew (insectivore) 

Fluorene 0.179 4.1 0.04 Earthworm (invertebrate) 

Indeno(1,2,3-cd)pyrene 0.187 62 0.003 Montane shrew (insectivore) 

Methylnaphthalene[2-] 0.179 2.5 0.07 Montane shrew (insectivore) 

Naphthalene 0.175 0.34 0.51 Deer mouse (omnivore) 
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Table J-5.3-2 (continued) 

COPC 
95% UCL  
(mg/kg) 

Final ESL*  
(mg/kg) Hazard Quotient Final ESL Receptor 

Phenanthrene 0.24 10 0.02 Montane shrew (insectivore) 

Pyrene 0.295 18 0.02 Earthworm (invertebrate) 

Volatile Organic Compounds 
Tetrachloroethene 0.0031 0.18 0.02 Montane shrew (insectivore) 

Toluene 0.0043 23 0.0002 Montane shrew (insectivore) 

Trichloroethene 0.0036 42 0.0001 Montane shrew (insectivore) 

Radionuclide (pCi/g) 
Americium-241 348 44 7.95 Earthworm (invertebrate) 

Cesium -137 68 680 0.1 Red Fox 

Plutonium-238 5.71 44 0.13 Earthworm (invertebrate) 

Plutonium-239 302 47 6.4 Earthworm (invertebrate) 

Strontium-90 6.83 560 0.01 Red Fox (carnivore) 

Tritium 0.102 36000 0.000003 Plant 

Uranium-234 1.63 51 0.03 Earthworm (invertebrate) 

Uranium-235 0.188 55 0.003 Earthworm (invertebrate) 

Uranium-238 1.33 55 0.02 Earthworm (invertebrate) 
Note: Bold denotes that HQ exceeds 0.3. 
* ESLs from ECORISK Database Version 2.2 (LANL 2005, 90032). 
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Table J-5.3-3 
Hazard Index Analysis for Ecological Receptors 

Hazard Quotient 

COPEC 
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Inorganic Chemicals 
Antimony 2.7 na* na na na na 5.6 0.9 0.03 54 10 0.06 
Arsenic 4.25 0.03 0.004 0.1 0.24 0.16 0.1 0.03 0.63 0.24 0.28 0.01 
Barium 110 0.010 0.003 0.13 0.11 0.12 0.1 0.03 0.33 1.00 0.08 0.003 
Beryllium 6.5 na na na na na 0.1 0.04 0.16 2.6 0.36 0.02 
Cadmium 0.602 0.30 0.001 0.14 2.1 1.1 1.2 0.06 0.00 0.02 2.2 0.001 
Chromium 6.61 0.003 0.001 0.02 0.03 0.03 0.01 0.003 19.4 19 0.0 0.002 
Copper 5.76 0.07 0.005 0.21 0.52 0.36 0.1 0.02 0.44 0.58 0.2 0.002 
Lead 14.3 0.12 0.02 0.68 1.0 0.89 0.1 0.04 0.01 0.1 0.2 0.004 
Manganese 294 0.003 0.001 0.06 0.03 0.05 0.25 0.17 na 5.9 0.23 0.01 
Mercury 0.049 0.6 0.18 0.7 3.8 2.2 0.02 0.002 1.0 0.001 0.03 0.001 
Selenium 2.7 0.32 0.02 1.8 2.5 2.1 2.5 0.9 0.35 27 2.9 0.02 
Silver 0.74 0.01 0.0003 0.02 0.1 0.07 0.01 0.002 na 15 0.02 0.0001 
Thallium 2.39 0.36 0.03 0.26 2.7 1.5 35 0.85 na 24 75 0.85 
Vanadium 14.3 0.17 0.08 1.6 2.1 1.9 0.03 0.01 na 572 0.10 0.004 
Zinc 41.3 0.23 0.03 0.21 1.5 0.86 0.1 0.01 0.22 4.1 0.26 0.004 

Semivolatile Organic Compounds 
Acenaphthene 0.179 na na na na na 0.001 0.0004 na 0.7 0.001 0.00003 
Benzoic acid 0.91 na na na na na 0.70 0.22 na na 0.9 0.003 
Bis(2-ethylhexyl)phthalate 0.194 4.31 5.88 0.01 9.7 4.9 0.18 0.0001 na na 0.33 0.16 
Di-n-butylphthalate 0.239 3.51 1.00 0.61 22 11 0.001 0.00001 na 0.001 0.001 0.00005 
Naphthalene 0.175 0.0002 0.00003 0.005 0.001 0.003 0.51 0.39 na 0.18 0.18 0.004 
Radionuclides (pCi/g) 
Americium-241 348 0.010 0.006 0.027 0.087 0.087 0.011 0.011 7.91 0.017 0.011 0.013 
Plutonium-239 302 0.009 0.002 0.035 0.144 0.144 0.002 0.002 6.43 0.002 0.003 0.009 

HI 9 7 5 44 25 46 3 35 717 92 1 
Note: Bold denotes that HQ exceeds 1.0. 
*  na = Not available. 
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Table J-5.4-1 
Comparison of 95% UCLs to Background Concentrations 

COPEC 
95% UCL 
(mg/kg) 

Soil Background 
Concentrationsa 

(mg/kg) 

Tuff Background 
Concentrationsa 

(mg/kg) 
Antimony 2.48 0.1–1 0.05–0.4 

Arsenic 4.15 0.3–9.3 0.25–5 

Barium 109 21–410 1.4–51.6 

Beryllium 6.22 0.04-3.95 0.04-1.8 

Cadmium 0.594 0.2–2.6 0.1–1.5 

Chromium 6.68 1.9–36.5 0.25–13 

Copper 5.78 0.25-16 0.25-6.2 

Iron 8538 3,300-36,000 190-19,500 

Lead 14.4 2–28 1.6–15.5 

Manganese 292 76–1100 22–752 

Mercury 0.082 0.05–0.1 0.1b 

Selenium 2.6 0.1–1.7 0.1–0.105 

Silver 0.713 1.0b 0.2–1.9 

Thallium 2.28 0.063–1 0.05–1.7 

Vanadium 14.4 4–56.5 0.25–21 

Zinc 41.3 14–75.5 5.5–65.6 
a From LANL 1998, 59730. 
b No background data set; value is the detection limit. 

 

Table J-5.4-2  
PAUFs for Ecological Receptors 

Receptor 
Home Rangea 

(ha) 
Population Areaa 

 (ha) 
PAUFb 

 
American robin  0.42 16.8 0.107 

American kestrel  106 4240 0.0004 

Deer mouse  0.077 3.0 0.597 

Desert cottontail  3.1 124 0.014 

Montane shrew  0.39 15.6 0.115 

Red fox  1038 41,520 0.00004 

Mexican spotted owlc 366 n/ad 0.005 
a Value from EPA 1993, 59384. 
b PAUF is calculated as the area within the MDA T site (1.79 ha) divided by the population area. No PAUF is calculated 

for earthworms or plants. 
c Value for Mexican spotted owl is the AUF based on individual HR. 
d n/a = Not applicable. 
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Table J-5.4-3 
Adjusted Hazard Index Analysis for Ecological Receptors 

PAUF Adjusted Hazard Quotienta 

COPEC 
95% UCL 
(mg/kg) 
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Semivolatile Organic Compounds 
Acenaphthene 0.179 nab na na na 0.001 <0.001 na 0.7 <0.001 <0.001 
Benzoic acid 0.91 na na na na 0.418 0.003 na na 0.1 <0.001 
Bis(2- 0.194 0.002 0.001 1.0 0.52 0.11 <0.001 na na 0.04 <0.001 
Di-n-butylphthalate 0.239 0.001 0.065 2.3 1.2 <0.001 <0.001 na 0.001 <0.001 <0.001 
Naphthalene 0.175 <0.001 <0.001 <0.001 <0.001 0.31 0.01 na 0.2 0.02 <0.001 
Radionuclides (pCi/g) 
Americium-241 348 <0.001 0.003 0.009 0.009 0.006 <0.001 7.9 0.017 0.001 <0.001 
Plutonium-239 302 <0.001 0.004 0.015 0.015 0.001 <0.001 6.4 0.002 <0.001 <0.001 

Adjusted HI 0.003 0.1 3 2 0.8 0.009 14 0.9 0.2 <0.001 
a The adjusted HQs are equal to the original HQs times the PAUFs for a particular receptor. The adjusted HI is the sum of the adjusted HQs. 
b na = Not available. 
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ECOLOGICAL SCOPING CHECKLIST 

Part A—Scoping Meeting Documentation 
Site ID MDA T 
Form of site releases (solid, liquid, 
vapor). Describe all relevant known 
or suspected mechanisms of release 
(spills, dumping, material disposal, 
outfall, explosive testing, etc.) and 
describe potential areas of release. 
Reference locations on a map as 
appropriate. 

MDA T consists of a disposal area with absorption beds and 
buried shafts, RWSA, two industrial wastewater treatment 
plants located in Buildings 21-035 (inactive and removed) and 
21-257 (active), two office trailers, associated buried piping, and 
the surrounding surface features that may have been impacted 
by operations at these facilities. Incinerators for radioactive 
waste oil were previously located on the site. A chain-link fence 
encloses the disposal complex of shafts and beds. 
 
Disposal, discharges, and releases at MDA T include cement-
treated radioactive sludge and wastewater in the shafts and 
RWSA CMPs, solid and other liquid wastes co-disposed in the 
shafts, treated and untreated contaminated wastewater, and 
incineration of radioactive contaminated waste oils.  
 
The absorption beds received over 18 million gallons of 
wastewater while in operation from 1945 to 1950. When the 
amounts of wastewater discharged to the beds reached several 
thousand gallons per day, the beds became congested and 
were taken out of service. Treated wastewater was then 
discharged to an outfall to Delta Prime (DP) Canyon, which is 
now SWMU 21-011(k). Cleanup of SWMU 21-011(k) has been 
completed, some residual contamination may remain. 
 
Approximately 64 disposal shafts [SWMU 21-016(c)] were 
installed between the disposal beds from 1968 to 1974. Eight-ft 
diameter disposal shafts were installed and filled with cement-
treated radioactive and mixed wastes. As these shafts were 
filled and capped, additional smaller (4-ft and 6-ft) diameter 
shafts were installed between the larger shafts 
 
Building 21-035 and Building 21-257: Spills and leaks of 
wastewater occurred containing fluorine, iodine, cadmium, 
beryllium, lead, mercury, sodium, nitrates, and chlorine in 
addition to radionuclides (plutonium-238, plutonium-239, 
plutonium-240, uranium-235, and americium-241). Releases may 
have migrated down gradient. 
 
The RWSA received cement treated radioactive wastes stored 
in CMPs. These were removed from 1984 - 1986. The RWSA had 
unquantified spills and leaks associated with operations. 
 
Small incinerators were used to burn radioactive waste oil 
between 1964 and 1972. Airborne releases from these 
operations comprise SWMU 21-007. Oil spills from the 
incinerators occurred throughout their period of operation 
within MDA T. MDA T is within the projected area of deposition 
of Building 012 which released several Curies annually of 
airborne particulate into the atmosphere.  

List of Primary Impacted Media 
(Indicate all that apply.) 

Surface Soil – Surface soils in MDA T and on the slope leading 
into DP Canyon may have been contaminated by the overflow of 
the absorption beds, leaks, spills and airborne releases. 
 
Subsurface – Absorption beds and shafts, leaks and spills of 
wastewater, treated wastes, and waste oil. 

FIMAD vegetation class based on 
Arcview vegetation coverage 

Bare Ground/Unvegetated – Ground is paved on southwest side 
of the nuclear environmental site (NES). 
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(Indicate all that apply.) 
 

 
Ponderosa pine – Approximately four trees scattered near the 
fence line inside the NES. The DP Canyon slope is covered with 
mature trees. 
 
Grassland/shrubland – The NES site is covered with grass and 
chamisa, which is currently mowed. The under story of the DP 
Canyon slope consists of scrub oak/juniper/chamisa and grass. 

Is T&E Habitat Present? 
If applicable, list species known or 
suspected to use the site for 
breeding or foraging. 

The site borders the habitat for the Mexican spotted owl. The 
owl may be assumed to forage in the area with a moderate to 
low frequency. 
 
This site is within an area where the potential for foraging for 
the peregrine falcon is low. 
 
Red-tailed hawks have been seen in the area and may use the 
site for foraging. 

Provide list of Neighboring/ 
Contiguous/ Up-gradient sites, 
include a brief summary of COPCs 
and form of releases for relevant 
sites and reference map as 
appropriate. 
(Use information to evaluate need to 
aggregate sites for screening.) 

SWMU 21-011 (K), north of MDA T, is the former outfall for 
Building 21-257. West is MDA A and the Generals Tanks. SWMU 
21-020(a) west of MDA T is the former plutonium processing 
plant. SWMU 21-012(b) (inactive) west of MDA T was 
constructed to receive boiler blowdown from the former TA-21 
steam plant. SWMU 21-020(a), which released airborne 
particulate from stacks, is the only SWMU in the surrounding 
area for which documentation exists that verifies releases that 
could have impacted MDA T. 

Surface Water Erosion Potential 
Information 
Summarize information from SOP 
2.01, including the run-off subscore 
(maximum of 46); terminal point of 
surface water transport; slope; and 
surface water run on sources. 

Using an erosion assessment matrix that rates erosion 
potential from 1 to 100, Consolidated Unit 21-016(a)-99 
evaluation resulted in a score of 30.3, indicating a low erosion 
potential. The surface water assessment was conducted in 
June 1998 (LANL 2004, 85641, p. 21). 

Part B—Site Visit Documentation 
Site ID MDA T 

Date of Site Visit 1/30/06 
Site Visit Conducted by Linda Fluk, Candace Christensen, and Win Chromec 

Receptor Information: 
Estimate cover Relative vegetative cover (high, medium, low, none): 

NES = high; the area is covered with grasses and chamisa (recently 
mowed).  
 
DP Canyon slope and floor = medium; the area has multi-canopy 
cover, including mature trees, small trees, shrubs and grass. The 
grass cover is generally sparse. There are many rock outcrops on 
the slope. 
 
Relative Wetland cover (high, medium, low, none): None. 
 
Relative structures/asphalt, etc (high, medium, low, none): Medium; 
There is one large permanent building (257), an office trailer, liquid 
holding tanks, and the site is traversed by the North Perimeter Road. 

Field notes on the FIMAD 
vegetation class to assist in 
ground-truthing the Arcview 
information 

Inside the NES there is only grass/chamisa with a few trees along 
the fence. The DP Canyon slope is includes ponderosa pine, juniper, 
scrub oak, shrubs, forbs and grasses. 
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Field notes on T&E Habitat, if 
applicable. Consider the need 
for a site visit by a T&E subject 
matter expert to support the 
use of the site by T&E 
receptors. 

There is no nesting habitat inside the fence. The adjacent DP 
Canyon slope includes high quality habitat and some forage; it’s 
proximity to an industrial area makes it an unlikely nesting sight. 

Are ecological receptors 
present at the site? 
(yes/no/uncertain) 
Describe the general types of 
receptors present at the site 
(terrestrial and aquatic), and 
make notes on the quality of 
habitat present at the site. 

Yes, the site is open to receptors. The area may be used for 
foraging, but probably not nesting. There is evidence of burrowing 
animals inside the NES. The DP Canyon slope has evidence of 
burrowing animals (gophers and mice) and deer. Unidentified birds 
were observed in the trees. The canyon presents good quality 
habitat for a variety of receptors. 
 
No aquatic habitat is present on or near the site. 

Contaminant Transport Information: 
Surface water transport 
Field notes on the erosion 
potential, including a 
discussion of the terminal 
point of surface water 
transport (if applicable). 

No evidence of erosion observed in the NES. The majority of the 
area is relatively flat, and sloping toward north perimeter road on the 
northeast side. The area has moderate cover from mowed grasses 
and chamisa. The drainage channel coming from the north corner of 
the NES runs along the North Perimeter Road, enters a culvert that 
crosses under the road and drains into DP Canyon.  
 
The drainage down the canyon slope has many rock outcroppings. 
Soil erosion and small gullies were observed on the slope and along 
the drainage on the canyon floor. The area drains into the main 
drainage channel for the DP Canyon.  
 

Are there any off-site transport 
pathways (surface water, air, 
or groundwater)? 
(yes/no/uncertain) 
Provide explanation 

Yes, some contamination may have been transported into DP 
Canyon by surface water runoff resulting from the overflow of the 
absorption beds. There may also have been air deposition to surface 
soils in the NES and DP Canyon from the incinerator operation. 
Ground water is approximately 1200 feet below the site and is 
unlikely to be affected because there is no hydraulic head to 
promote downward movement. 

Interim action needed to limit 
off-site transport? 
(yes/no/uncertain) 
Provide explanation/ 
recommendation to project 
lead for IA SMDP. 

No. Area is well vegetated. Releases are primarily to the subsurface 
and erosion potential is low. 

 

Ecological Effects Information: 
Physical Disturbance 
(Provide list of major types of 
disturbances, including erosion and 
construction activities, review 
historical aerial photos where 
appropriate.) 

No evidence of erosion was observed in the NES. There was 
evidence of erosion, including small gullies along the main 
drainage from the North Perimeter Road into DP Canyon. 

Are there obvious ecological effects? 
(yes/no/uncertain) 
Provide explanation and apparent 
cause (e.g., contamination, physical 
disturbance, other). 

No, the NES is surrounded by a chain link fence, there have 
been no disturbances, except for the current mowing of 
grasses to perform work in the area. The DP Canyon habitat 
appears to be largely intact and not adversely effected by the 
NES. 

Interim action needed to limit 
apparent ecological effects? 
(yes/no/uncertain) 
Provide explanation and 
recommendations to mitigate 
apparent exposure pathways to 
project lead for IA SMDP. 

No. The release is primarily subsurface and unlikely to move. 
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No Exposure/Transport Pathways: 
If there are no complete exposure pathways to ecological receptors onsite and no transport 
pathways to offsite receptors, the remainder of the checklist should not be completed. Stop here and 
provide additional explanation/justification for proposing an ecological No Further Action 
recommendation (if needed). At a minimum, the potential for future transport should include 
likelihood that future construction activities could make contamination more available for exposure 
or transport. 
 
Not applicable 

Adequacy of Site Characterization: 
Do existing or proposed data provide 
information on the nature, rate and 
extent of contamination? 
(yes/no/uncertain) 
Provide explanation 
(Consider if the maximum value was 
captured by existing sample data.) 

Yes. Existing data indicate that contaminants have not 
moved vertically in the subsurface and that surface 
contamination is primarily confined to small areas. Current 
investigations will define nature and extent further. 

Do existing or proposed data for the 
site address potential transport 
pathways of site contamination? 
(yes/no/uncertain) 
Provide explanation 
(Consider if other sites should 
aggregated to characterize potential 
ecological risk.) 

Yes. Existing data indicate that there has been no major 
release of contamination to the DP Canyon slope. Current 
investigations will define nature and extent further. 

 

Part C—Ecological Pathways Conceptual Exposure Model 

Question A: 
Could soil contaminants reach receptors via vapors? 

Volatility of the hazardous substance (volatile chemicals generally have Henry’s Law constant 
>10-5 atm-me/mol and molecular weight <200 g/mol). 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation:  

No volatile chemicals detected at high concentrations. 

Question B: 
Could the soil contaminants reach receptors through fugitive dust carried in air? 

Soil contamination would have to be on the actual surface of the soil to become available for dust. 

In the case of dust exposures to burrowing animals, the contamination would have to occur in the depth 
interval where these burrows occur. 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation: Contamination is mostly in the subsurface soil; contamination in the surface soil is 
limited.  



Investigation Report for MDA T 

EP2006-0779 J-1-5 September 2006 

Question C: 
Can contaminated soil be transported to aquatic ecological communities (use SOP 2.01 run-off score and 
terminal point of surface water runoff to help answer this question)?  

If the SOP 2.01 run-off score* for each PRS included in the site is equal to zero, this suggests that 
erosion at the site is not a transport pathway. (* Note that the runoff score is not the entire erosion 
potential score, rather it is a subtotal of this score with a maximum value of 46 points). 

If erosion is a transport pathway, evaluate the terminal point to see if aquatic receptors could be affected 
by contamination from this site. 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation:  

There is no aquatic habitat downgradient of the site in DP Canyon. 

Question D: 
Is contaminated groundwater potentially available to biological receptors through seeps or springs or 
shallow groundwater?  

Known or suspected presence of contaminants in groundwater. 

The potential for contaminants to migrate via groundwater and discharge into habitats and/or surface 
waters. 

Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in contact with 
groundwater present within the root zone (~1 m depth). 

Terrestrial wildlife receptors generally will not contact groundwater unless it is discharged to the surface.  

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation:  

There are no seeps or springs downgradient of the site. 

Question E: 
Is infiltration/percolation from contaminated subsurface material a viable transport and exposure 
pathway?  

Suspected ability of contaminants to migrate to groundwater. 

The potential for contaminants to migrate via groundwater and discharge into habitats and/or surface 
waters. 

Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in contact with 
groundwater present within the root zone (~1 m depth). 

Terrestrial wildlife receptors generally will not contact groundwater unless it is discharged to the surface.  

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation:  

The major subsurface contaminants present at the site are not highly mobile. 
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Question F: 
Might erosion or mass wasting events be a potential release mechanism for contaminants from 
subsurface materials or perched aquifers to the surface? 

This question is only applicable to release sites located on or near the mesa edge. 

Consider the erodability of surficial material and the geologic processes of canyon/mesa edges. 

Answer (likely/unlikely/uncertain): Unlikely 

Provide explanation:  

not located on the slope and is separated by the North Perimeter Road.. 

Question G: 
Could airborne contaminants interact with receptors through respiration of vapors? 

Contaminants must be present as volatiles in the air. 

Consider the importance of inhalation of vapors for burrowing animals. 

Foliar uptake of organic vapors is typically not a significant exposure pathway. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 1 

Terrestrial Animals: 1 

Provide explanation:  

Contamination is mostly in the subsurface soil and does not include high concentrations of VOCs; 
contamination in the surface soil is limited. 

Question H: 
Could airborne contaminants interact with plants through deposition of particulates or with animals 
through inhalation of fugitive dust? 

Contaminants must be present as particulates in the air or as dust for this exposure pathway to be 
complete. 

Exposure via inhalation of fugitive dust is particularly applicable to ground-dwelling species that would be 
exposed to dust disturbed by their foraging or burrowing activities or by wind movement. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 1 

Terrestrial Animals: 1 

Provide explanation:  

Contamination is mostly in the subsurface soil; contamination in the surface soil is limited. 
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Question I: 
Could contaminants interact with plants through root uptake or rain splash from surficial soils? 

Contaminants in bulk soil may partition into soil solution, making them available to roots. 

Exposure of terrestrial plants to contaminants present in particulates deposited on leaf and stem surfaces 
by rain striking contaminated soils (i.e., rain splash). 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 2 

Provide explanation:  

Most contamination on the site is in the subsurface soil so root uptake is possible. 

Question J: 
Could contaminants interact with receptors through food web transport from surficial soils? 

The chemicals may bioaccumulate in animals. 

Animals may ingest contaminated food items. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 2 

Provide explanation:  

Contamination is mostly in the subsurface soil; contamination in the surface soil is limited. 

Question K: 
Could contaminants interact with receptors via incidental ingestion of surficial soils? 

Incidental ingestion of contaminated soil could occur while animals grub for food resident in the soil, feed 
on plant matter covered with contaminated soil or while grooming themselves clean of soil. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 2 

Provide explanation:  

Contamination is mostly in the subsurface soil; contamination in the surface soil is limited. 

Question L: 
Could contaminants interact with receptors through dermal contact with surficial soils? 

Significant exposure via dermal contact would generally be limited to organic contaminants that are 
lipophilic and can cross epidermal barriers. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 2 

Provide explanation:  

Contamination is mostly in the subsurface soil; contamination in the surface soil is limited. 
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Question M: 
Could contaminants interact with plants or animals through external irradiation? 

External irradiation effects are most relevant for gamma emitting radionuclides. 

Burial of contamination attenuates radiological exposure. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 1 

Terrestrial Animals: 1 

Provide explanation:  

There are no high activity gamma-emitting radionuclides in surface soil. 

Question N: 
Could contaminants interact with plants through direct uptake from water and sediment or sediment rain 
splash? 

Contaminants may be taken-up by terrestrial plants whose roots are in contact with surface waters. 

Terrestrial plants may be exposed to particulates deposited on leaf and stem surfaces by rain striking 
contaminated sediments (i.e., rain splash) in an area that is only periodically inundated with water. 

Contaminants in sediment may partition into soil solution, making them available to roots. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 1 

Provide explanation:  

There is no persistent water on the site. There is some evidence of surface erosion that could lead to 
transport of sediments, but direct plant uptake from sediments is unlikely due to the lack of aquatic 
environment on the site. 

Question O: 
Could contaminants interact with receptors through food web transport from water and sediment? 

The chemicals may bioconcentrate in food items. 

Animals may ingest contaminated food items. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 1 

Provide explanation:  

There is no persistent water on the site. There is some evidence of surface erosion that could lead to 
transport of sediments, but bioconcentration is unlikely due to the lack of aquatic environment on the site. 
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Question P: 
Could contaminants interact with receptors via ingestion of water and suspended sediments? 

If sediments are present in an area that is only periodically inundated with water, terrestrial receptors may 
incidentally ingest sediments.  

Terrestrial receptors may ingest water-borne contaminants if contaminated surface waters are used as a 
drinking water source. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 1 

Provide explanation:  

There are only ephemeral water drainages that infrequently carry water during runoff events. Significant 
exposure is unlikely.  

Question Q: 
Could contaminants interact with receptors through dermal contact with water and sediment? 

If sediments are present in an area that is only periodically inundated with water, terrestrial species may 
be dermally exposed during dry periods.  

Terrestrial organisms may be dermally exposed to water-borne contaminants as a result of wading or 
swimming in contaminated waters.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Animals: 2 

Provide explanation:  

There is no persistent water on the site. Contact could occur during runoff events. There is some 
evidence of surface erosion that could lead to down gradient exposures. 

Question R: 
Could contaminants interact with plants or animals through external irradiation? 

External irradiation effects are most relevant for gamma emitting radionuclides. 

Burial of contamination attenuates radiological exposure. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Terrestrial Plants: 2 

Terrestrial Animals: 2 

Provide explanation:  

Radionuclide contamination is mostly in the subsurface soil.  
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Question S: 
Could contaminants bioconcentrate in free floating aquatic, attached aquatic plants, or emergent 
vegetation? 

Aquatic plants are in direct contact with water.  

Contaminants in sediment may partition into pore water, making them available to submerged roots.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Plants/Emergent Vegetation: 0 

Provide explanation:  

No aquatic systems present in the vicinity of the MDA and canyon slope. 

Question T: 
Could contaminants bioconcentrate in sedimentary or water column organisms?  

Aquatic receptors may actively or incidentally ingest sediment while foraging.  

Aquatic receptors may be directly exposed to contaminated sediments or may be exposed to 
contaminants through osmotic exchange, respiration, or ventilation of sediment pore waters.  

Aquatic receptors may be exposed through osmotic exchange, respiration, or ventilation of surface 
waters.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Animals: 0 

Provide explanation:  

No aquatic systems present in the vicinity of the MDA and canyon slope. 

Question U: 
Could contaminants bioaccumulate in sedimentary or water column organisms?  

Lipophilic organic contaminants and some metals may concentrate in an organism’s tissues  

Ingestion of contaminated food items may result in contaminant bioaccumulation through the food web. 

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Animals: 0 

Provide explanation:  

No aquatic systems present in the vicinity of the MDA and canyon slope. 
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Question V: 
Could contaminants interact with aquatic plants or animals through external irradiation?  

External irradiation effects are most relevant for gamma emitting radionuclides.  

The water column acts to absorb radiation, thus external irradiation is typically more important for 
sediment dwelling organisms.  

Provide quantification of exposure pathway (0=no pathway, 1=unlikely pathway, 2=minor pathway, 
3=major pathway): 

Aquatic Plants: 0 

Aquatic Animals: 0 

Provide explanation:  

No aquatic systems present in the vicinity of the MDA and canyon slope. 
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K-1.0 INTRODUCTION 

From November 1, 2005, to November 17, 2005, Environmental Restoration Group, Inc. (ERG) personnel 
performed two radiological surveys at the Los Alamos National Laboratory (LANL) Technical Area (TA) 
-21 Material Disposal Area (MDA) T. The surveys involved collecting data inside the MDA T security 
fence and on the DP Canyon slope area north of the northern perimeter road. The DP Canyon slope area 
survey is contiguous to the western boundary of solid waste management unit (SWMU) 21-011(k). 
Surveys were performed using a global positioning system (GPS) coupled to radiological instrumentation. 
The first survey used 3-in.- by 3-in.-sodium iodide (NaI) detectors to scan for higher-energy gamma 
emitters. The second survey used FIDLER detectors to scan for low-energy gamma-emitting radiation.  

K-2.0 GPS RADIOLOGICAL SURVEYS 

K-2.1 GPS Survey Method 

Walkover gamma surveys were performed at MDA T and slope area to identify any areas with potentially 
elevated gamma-emission rates. The surveys were divided into two activities: one for high-energy 
gamma-emitting radiation, such as cesium-137, and one for low-energy gamma-emitting radiation, such 
as americium-241. Each GPS radiological survey system consisted of a Ludlum Model 2221 
ratemeter/scalers with a detector coupled to a Trimble Pro XRS mapping grade GPS. Instrumentation 
used for the high-energy gamma survey were Ludlum Model 44-20 3-in.- by 3-in.- NaI detectors for the 
low-energy gamma survey and Alpha Spectra for FIDLER detectors. The Ludlum Model 2221s were 
operated in ratemeter mode, allowing for a gamma count rate tagged with its corresponding coordinates 
to be collected at 1-s intervals. The units were either carried in backpacks or mounted on a pushcart, with 
the detectors held approximately 18 in. above the ground surface. A high-density survey consisted of a 
detector spacing of 2.5 ft and a survey speed of 1 ft/s. A lower-density survey consisted of a detector 
spacing of 5 ft and survey speed of 2.5-ft/s. The decision about what survey density to use was based on 
location. The higher-density survey was performed within the MDA T fence line. The lower-density survey 
was performed on the DP Canyon slope area. At the end of each survey day, the field data were 
downloaded into a laptop computer and processed on-site using a combination of Trimble Pathfinder 
Office and ESRI ArcView GIS computer applications.  

K-2.2 GPS Survey Results 

The survey data from the first 2 days of fieldwork was impacted by a release of activated water into the 
beam line at the Los Alamos Neutron Science Center (LANSCE), approximately 0.50 mi southeast of the 
survey area. This leak resulted in a release of short-lived gamma emitters into the cooling stacks that 
influenced the radiological readings being collected during the MDAT survey. Survey work was halted for 
2 wk until LANSCE operations and emissions were discontinued. After the 2-wk period, the affected 
survey data were removed from the data set and the areas were resurveyed.  

The gamma count-rate data for the survey are shown in Table K-2.2-1. The gamma count rate means for 
both the Ludlum Model 44-20 and the FIDLER detectors are consistent with the count rate means for the 
same type of detectors used in the TA-21 GPS radiological surveys ERG performed in 2004 
(GPS Radiological Survey Los Alamos National Laboratory Technical Area 21, January 2005).  

The data for the Ludlum Model 44-20 survey are presented in Figure K-2.2-1, and the data for the 
FIDLER survey are presented in Figure K-2.2-2. The data points within each figure are presented with 
varying colors depicting the count-rate range that each reading fell within.  
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Access and coverage problems arose in a few areas due to the presence of buildings, vegetation, and 
large piles of scrap material. This resulted in some voids in the survey data. 

K-2.2.1 High-Energy Gamma Survey Using the Ludlum Model 44-20 

The background count rates for the Ludlum Model 44-20 are approximately 36,750 cpm within the MDA T 
fenced area and approximately 45,750 cpm on the slope area. Background levels observed in the 2004 
TA-21 surveys for the Ludlum Model 44-20 ranged between 35,000 and 45,000 cpm throughout the 
different areas of TA-21. The MDA T fenced area background levels are comparable to other areas 
around the TA-21 facility, and the DP Canyon slope area background levels are comparable to the less 
disturbed areas at TA-21. 

Three localized areas of elevated readings are found within the fenced area of MDA T. These locations 
are labeled Locations A, B, and C in Figure K-2.2-1. The Location A and B count rates are approximately 
1.5 to 2 times the background for the fenced area, and each covers an area of approximately 3 ft in 
diameter (30 ft2). The Location C count rates are approximately 5 times the background for the fenced 
area and cover approximately 25 ft by 20 ft (500 ft2).  

Two areas of elevated readings are found in the DP Canyon slope area survey: near the middle of the 
survey area and along the east boundary contiguous to SWMU 21-011(k). These locations are labeled 
Locations E and F in Figure K-2.2-1. The elevated readings observed at Location E, near the middle of 
the DP Canyon slope area are between 1.5 and 2 times background for the DP Canyon slope area. The 
elevated readings found along the east boundary, Location F, are up to 4 times background for the DP 
Canyon slope area.  

K-2.2.2 Low-Energy Gamma Survey Using the FIDLER 

The background count rates for the FIDLER are approximately 20,000 cpm for both the fenced area of 
MDA T and the DP Canyon slope area. Background levels observed in the 2004 TA-21 surveys for the 
FIDLER were approximately 17,000 cpm in areas similar to MDA T 

Several areas of elevated readings were found within the fenced area of MDA T. The highest levels are 
labeled Locations A, C, and D in Figure K-2.2-2. The elevated count rates around these locations are 
between 3 and 5 times background. The approximate size of the areas with elevated readings labeled A 
and D are 3 ft in diameter (30 ft2), and C is 25 ft by 20 ft (500 ft2).  

As in the Ludlum Model 44-20 survey, two areas of elevated readings were found in the DP Canyon slope 
area survey: near the middle of the survey area and along the east boundary contiguous to SWMU 21-
011(k). These two locations are labeled Locations E and F in Figure K-2.2-2. The elevated readings 
observed near the middle of the DP Canyon slope area are between 1 and 2 times background, and up to 
3 times background at Location E. The elevated readings found along the east boundary of the slope 
area, Location F, are approximately 2 to 3.5 times background. 

K-2.2.3 Discussion of Survey Results 

The fenced area of MDA T and the DP Canyon slope area contiguous to SWMU 21-011(k) have a few 
areas of elevated radionuclides. Because the fenced area survey data shows a greater number of hot 
spots using the FIDLER than the Ludlum Model 44-20, the radionuclide is likely a low-energy gamma-
emitting radionuclide. Without a soil analysis, one can only speculate that the radionuclide is likely 
plutonium, americium-241, and/or uranium. The DP Canyon slope area survey data indicate that the 
radionuclide is likely a high-energy radionuclide. Because of the proximity of SWMU 21-011(k), the 
radionuclide it is likely cesium-137.  
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K-2.3 GPS Survey Data Quality Control 

All radiological instrumentation was calibrated within a 6-mo period before use using National Institute of 
Standards and Technology traceable sources and pulser. The instrumentation was also function-checked 
before and after use each day. Function-check forms and calibration sheets are included in Attachment 1. 

K-3.0 SCANNING MINIMUM DETECTABLE CONCENTRATION 

The scanning minimum detectable concentration (scan MDC) is of interest for interpreting the gamma 
maps and associated isocontours. The multiple federal agency guide (DOE, 2000) for radiological 
remediation, “Multiple Agency Radiation Site Survey Manual (MARSSIM),” suggests making 
measurements to empirically determine the MDC, based on actual field conditions. This requires the 
analysis of soil samples taken within the survey area and was not part of the scope of work. Therefore, 
estimates can be made only from published data and ERG’s prior experience. Several quantitative 
parameters are presented in the following paragraphs to adjust published numbers for a 2-in.- by 
2-in.-NaI detector for application to different sized detectors used in this radiation survey.  

Scanning MDCs published in MARSSIM are based on calculations published in NUREG-1507 (NRC, 
1997), “Minimum Detectable Concentrations with Typical Radiation Survey Instruments for Various 
Contaminants and Field Conditions.” Section 6.8.2 of that document shows calculations for various 
detectors and radionuclides. All assumptions and parameters are kept constant other than the detector 
type and radionuclide(s) so that a comparison of MDCs can be made for detector types or radionuclides. 
The basis of the NUREG-1507 calculations is that the contaminant is uniformly dispersed within the top 
6-in. soil layer, and the contaminated area is circular with a 22 in.diameter. The detectors are assumed to 
be held 4 in. above the surface and moving at a speed of 1.6 ft/s. The MDC is calculated based on a 95% 
correct detection rate with a 60% false positive rate. Background count rates of 4000 and 10,000 cpm 
were assumed for 1.25-in.- by 1.5-in.- and 2-in.- by 2-in.-NaI detectors, respectively. The results of 
interest are given for a 2-in.- by 2-in.- NaI detector in Table K-3.0-1. The calculations of the scanning 
MDC predicts that the MDC decreases as the detector size increases.  

ERG recently completed a cleanup of a thorium-232 contaminated site at Kirtland Air Force Base, New 
Mexico, where the scanning MDC was measured for thorium-232 using 2-in.- by 2-in.-NaI detectors under 
similar conditions as presented in Table K-3.0-1 below. Three independent measured values for the 
scanning MDC for thorium-232 listed in the “Final Status Survey Report” (MWH, 2004) for that site were 
0.7 pCi/g, 1.6 pCi/g, and 2.6 pCi/g. These results are similar to the thorium-232 values listed in 
Table K-3.0-1. Therefore, it is ERG’s judgment that the numbers are reasonable for thorium-232. It should 
be expected that the values for the other radionuclides are reasonable as well since the only difference is 
in the characteristic emissions of the radioactive material that are well understood. No empirically derived 
data are available on Scan MDCs for the 1.25-in.- by 1.5-in.-detector. The MDCs at TA-21 may be slightly 
higher (approximately 10% ) than those in Table K-3.0-1 since ERG measured the background count rate 
for a 2-in.- by 2-in.-detector at TA-21 in a previous investigation to be approximately 12,000 cpm rather 
than the 10,000 cpm assumed in the calculations. 

For this survey, a detector height of 18 in. and speed of approximately 1 ft/s were used for conducting the 
high-density surveys. The speed is similar to that assumed in the NUREG-1507 calculations. For a 
relatively large area, the detector efficiency is independent of height above the surface. However, 
comparing the detector at 18 in. with that at 4 in., the efficiency will be slightly lower for a contaminated 
area of 22 in. in diameter. This would slightly increase the relative MDC of the detector held at 18 in. 
relative to a detector 4 in. above the surface. We have, however, ignored this small difference in our 
calculations. 
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Relative background and efficiency measurements were made for the Model 44-20 3-in. by 3-in. NaI and 
FIDLER detectors used in this survey as well as for 2-in.- by 2-in.-detectors. Factors were then applied to 
the published scan MDCs for the 2-in.-by 2-in.-detectors to obtain estimates for the scan MDCs for the 3-in. 
by 3-in.- and FIDLER detectors. Integrated count measurements were made using point radioactive sources 
18 in. from the detectors. A count time of 10 min. was used. The data are presented in Table K-3.0-2. The 
ratio of the background count rates of the 3-in.- by 3-in.-detector to the 2-in.- by 2-in.-detector was 2.4; the 
ratio of the background count rates of the FIDLER to the 2-in.- by 2-in.-detector was 0.93. 

The scan MDC should be proportional to the square root of the background count rate and inversely 
proportional to the efficiency. Therefore, the scan MDC was calculated for the 3-in.- by 3-in-detector for 
each source using the following equation: 

RE
C
C

MDCScanMDCScan
B

B ÷⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
×=

×

×
××

22

33
2233

 

where 

Scan MDC2x2 = the published scan MDC of the 2-in. by 2-in. detector 

CB3x3 = background count rate of the 3-in. by 3-in. detector 

CB2x2 = background count rate of the 2-in. by 2-in. detector 

RE = relative efficiency of the 3-in. by 3-in. detector to the 2-in. by 2-in. detector 

A similar equation was used to estimate the scan MDC for the FIDLER detector.  

The calculated scan MDCs of the two detectors are presented in Table K-3.0-3 for the americium-241 and 
cesium-137 sources. The published values for the 2-in.- by 2-in.-detector are presented in the first column 
for convenience. The scanning MDC for the 3-in.-by 3-in.-detector for americium-241 is higher than for the 
2-in.- by 2-in.-detector. This is contrary to what we had anticipated. This may arise from differences in the 
detector-housing materials and their relative influence on the low-energy gamma rays from americium-241. 

No information exists about the enrichment of the uranium that was probably detected at TA-21 as 
indicated from the gamma-spectral data discussed in section K-4.0. We will assume that the ratio of the 
scan MDC is similar to that for americium-241 since the gamma energies are similar and very low relative 
to that from cesium-137. We have also assumed that the relative scan MDC for thorium-232 will be equal 
to that for cesium-137. Table K-3.0-3 therefore provides estimates of the Scan MDCs for the predominant 
radionuclides found at TA-21.  

The above scan MDCs apply to the high-density surveys that were performed using the FIDLER 
detectors where the scanning speed was approximately 1 ft/s. The assumed contaminated area was 
circular with a 22-in.-diameter. 

The low-density surveys were performed with the detector at 18in. aboveground surface moving at a 
speed of approximately 2.5 ft/s rather than the 1 ft/s that was used to produce the data listed in 
Table K-3.0-3. In addition, the low-density surveys had a spacing of approximately 5 ft. It is reasonable to 
assume that if the contaminated area were 2.5 times larger (approximately 5 ft in diameter), the low-
density surveys would have comparable scan MDCs as given in Table K-3.0-3. For even larger 
contaminated areas, the scan MDC for the detectors would be lower than that reported in Table K-3.0-3.  
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K-4.0 REFERENCES 

The following list includes all documents cited in this appendix. Parenthetical information following each 
reference provides the author(s), publication date, and ER ID number. This information is also included in 
text citations. ER ID numbers are assigned by the Environmental Programs Directorate’s Records 
Processing Facility (RPF) and are used to locate the document at the RPF and, where applicable, in the 
master reference set.  

Copies of the master reference set are maintained at the NMED Hazardous Waste Bureau; the U.S. 
Department of Energy–Los Alamos Site Office; the U.S. Environmental Protection Agency, Region 6; and 
the Directorate. The set was developed to ensure that the administrative authority has all material needed 
to review this document, and it is updated with every document submitted to the administrative authority. 
Documents previously submitted to the administrative authority are not included.  

DOE (U.S. Department of Energy), August 2000. “Multiple-Agency Radiation Survey and Site Investigation 
Manual,” Department of Energy document DOE/EH-0624, Rev. 1., Washington D.C. 

NRC (Nuclear Regulatory Commission), 1997. “Minimum Detectable Concentrations with Typical Radiation 
Survey Instruments for Various Contaminants and Field Conditions,” Nuclear Regulatory Agency 
document NUREG-1507, Washington, D.C. 

USAF (U.S. Air Force), 2005. “Final Status Survey Report for Installation Restoration Program Site OT-10, 
Radiation Training Sites,” Air Force Environmental Restoration Division document HQ AFCEE/ERD, 
Brooks City Base, Texas.  
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Figure K-2.2-1. GPS radiological survey using 3-in.- by 3-in.- NaI detectors 
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Figure K-2.2-2. GPS radiological survey using FIDLER detectors 
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Table K-2.2-1 
Survey Count Rate Data 

 

Table K-3.0-1 
Scan MDC for NaI Gamma Detectors (From NUREG 1507) 

Radionuclide 

Scan MDC for a  
1.25-in. by 1.5-in. NaI Detector  

(pCi/g) 

Scan MDC for a  
2-in. by 2-in. NaI Detector  

(pCi/g) 
Americium-241 44.6 31.5 
Cesium-137 10.4 6.4 
Thorium-232 in equilibrium with progeny 2.8 1.8 
Depleted Uranium 80.5 56 
Processed Natural Uranium 115 80 
75% Enriched Uranium 188 132 

 

Table K-3.0-2 
Relative Detector Responses to Americium-241 and Cesium-137 Sources 

Detector 
Background 

Counts 

Cs-137 
Gross 
Counts 

Cs-137 
Net 

Counts 
Relative 

Efficiency 

Am-241 
Gross 
Counts 

Am-241 Net 
Counts 

Relative 
Efficiency 

3 x 3 NaI 246409 510607 264198 2.4 255916 9507 1.3 
2 x 2 NaI 103425 215577 112152 1.0 110686 7261 1.0 
FIDLER 96680 227005 130325 1.2 121649 24969 3.4 
 

Table K-3.0-4 
Estimated Scan MDC for High-Density Survey at TA-21 

Radionuclide 

Scan MDC for a  
2-in.- by 2-in.-NaI Detector  

(pCi/g) 

Scan MDC for a  
3-in.- by 3-in.-NaI Detector  

(pCi/g) 

Scan MDC for a 
FIDLER Detector 

(pCi/g) 
Americium-241 31.5 37  9 
Cesium-137 6.4 4 5 
Thorium-232  
in equilibrium with progeny 1.8 1.2 1.5 

75% Enriched Uranium 132 160 37 
 

 

Detector 
Number of 
Readings Mean (cpm) 

Standard 
Deviation 

Maximum 
Reading 

(cpm) 
Minimum 

Reading (cpm) 
Ludlum Model 44-20  80,625 41,265 6854 167,398 23,775 

Alpha Spectra FIDLER 82,871 19,869 3368 102,350 7537 



 

Attachment 1 
Calibration Sheets and Function Checks 

 





































Appendix L 

Geophysical Investigation 

 



EP2006-0779 L-i September 2006 

EXECUTIVE SUMMARY 

ARM Group Inc., performed a nonintrusive geophysical investigation at Los Alamos National Laboratory 
(the Laboratory, or LANL), Materials Disposal Area (MDA) T from November 7 to November 9, 2005. The 
objectives of the investigation were to delineate the lateral extent of absorption beds 1 through 4 and 
locate anomalies that could be attributed to disposal shafts. A secondary objective was to locate pipes 
associated with Building 21-257 so that they could be safely avoided during intrusive activities. To 
achieve these objectives, an integrated geophysical investigation was performed using high-sensitivity 
metal detector (EM61), terrain conductivity (EM31), ground-penetrating radar (GPR), and radiofrequency 
pipe locator (RFPL) geophysical techniques. 

The EM data collected during this investigation showed the locations of metal objects. In particular, a 
large rectangular anomaly is identified north of absorption beds 1 and 2. This anomaly is attributed to a 
buried metal tank. The interpreted dimensions of the tank are 10 ft by 40 ft. Additional linear metal objects 
were also observed that are attributed to metal pipes. A large conductivity anomaly does suggest the 
general location of the shaft field, although the data does not precisely indicate the locations of individual 
shafts. 

No EM or GPR anomalies were identified that could be confidently used to delineate the lateral extent of 
the absorption beds. The GPR data indicates most of the area had been disturbed in the past or that 
cover materials were placed over the entire area. In either case, these scenarios would tend to reduce the 
ability to delineate the absorption beds. However, the presence of the buried metal tank and pipes located 
between absorption beds 1 and 2 can be used to approximate the location of these two absorption beds. 
Finally, the utility locating performed around Building 21-257 successfully mapped numerous utilities.  
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L-1.0 INTRODUCTION AND SCOPE 

ARM Group Inc., performed a nonintrusive geophysical investigation at the Los Alamos National 
Laboratory (the Laboratory), Materials Disposal Area (MDA) T from November 7 to 9, 2005. MDA T is one 
of the first disposal sites used at the Laboratory. The site contains four absorption beds that were used for 
the disposal of liquid waste from 1945 to 1967. In 1968, treated liquid wastes were disposed of in shafts 
located between absorption beds 2 and 4. The Retrievable Waste Storage Area, a pit used for temporary 
waste storage, is located to the west of the disposal shafts. 

The objectives of the investigation were to delineate the lateral extent of absorption beds 1 through 4 and 
locate anomalies that could be attributed to disposal shafts. A secondary objective was to locate 
underground pipes associated with Building 21-257 so that they could be safely avoided during intrusive 
activities. To achieve these objectives, an integrated geophysical investigation was performed using high-
sensitivity metal detector (EM61), terrain conductivity (EM31), ground-penetrating radar (GPR) and 
radiofrequency pipe locator RFPL geophysical techniques.  

This report details the methods of the investigation in Section 2. A discussion of the results is presented 
in Section 3. Finally, the conclusions of the investigation are found in Section 4. 

L-2.0 METHODOLOGY 

L-2.1 Geodetic Positioning 

The used instruments on this project were geophysical, integrated with a differential global positioning 
system (GPS) to allow real-time navigation along planned survey routes, providing accurate location of 
geophysical measurements. Real-time navigation also eliminates the need to establish a local reference 
grid and to allow direct data integration with the Laboratory’s geographic information system (GIS). The 
geographic positions of all measurement points were acquired at 1-s intervals as the geophysical data 
were collected. The data were acquired using a differential system, which allowed accurate positioning 
with real-time accuracy of less than 1 m. All geographic data are presented in New Mexico State Plane 
Coordinate System, North American Datum 1983, Central Zone, U.S. survey feet.  

L-2.2 High-sensitivity Metal Detector (EM61) 

Buried metal objects can be effectively located using a Geonics EM61-MK2 High-Sensitivity Metal 
Detector. The EM61 is a time domain electromagnetic (EM) system that can discriminate between 
conductive soils and metal objects. It has numerous advantages over other commonly used metal 
detection devices. For example, it is significantly less sensitive to cultural interference (e.g., overhead 
power lines). 

The EM61 generates rapid electromagnetic pulses and measures the subsurface response between 
pulses. Secondary EM fields are generated in the ground after each pulse. These fields dissipate rapidly 
in earth materials but remain for a longer time in buried metal objects. The EM61 measures the prolonged 
metal response only after the earth response has dissipated. The amplitude of any anomaly is a function 
of the distance (depth) to the object and the amount of metal present. Several data channels are recorded 
at each measurement point in millivolts (mV). The presence of buried metal will produce responses that 
are elevated from background. 

For this investigation, data were collected at less than 2-ft intervals along lines spaced approximately 10ft 
apart. Higher resolution coverage was completed in selected areas using 5-ft line spacing. Line and 
station separation sometimes varied depending upon surface obstructions. Geodetic coordinates were 
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recorded at 1-s intervals using an integrated GPS so each measurement point could be accurately 
located.  

The amplitude of any anomaly is a function of the distance (depth) to the object and the amount of metal 
present. Several data channels are recorded at each measurement point in millivolts. The presence of 
buried metal will produce responses that are elevated from background. 

Terrain Conductivity. The EM31 method uses the principle of electromagnetic induction to measure the 
electrical conductivity of the ground. Lateral changes in terrain conductivity can indicate the presence of 
disturbed ground, disposal areas, buried metallic and nonmetallic waste, and impacted ground water. In 
addition, the method is also useful in detecting linear metal objects such as underground utilities. 

A Geonics EM31-MK2 was used to conduct the survey. The EM31 operates in accordance with the 
theory of operation at low induction numbers. An alternating current passes through a transmitter coil to 
induce eddy currents into the ground below the instrument. These eddy currents generate a secondary 
magnetic field. The quadrature-phase component of the induced secondary magnetic field is detected by 
a receiver coil and measured by the instrument. The measured response is linearly related to the terrain 
conductivity. The instrument converts the measured signal and displays it as terrain conductivity in 
millisiemens per meter (mS/m).  

For this investigation, EM31 data were recorded at approximately at 2-ft intervals along lines spaced 
approximately 10-ft apart. Higher resolution coverage was completed in selected target areas using 5-ft 
line spacing. Line and station separation sometimes varied depending upon surface obstructions such as 
the presence of cultural interference, buildings, and dense vegetation. Geodetic coordinates were 
recorded at 1-s intervals with an integrated GPS. At the beginning and end of each survey day, the base 
station was set up in an area that was free of cultural interference to calibrate the instrument and perform 
system functional tests. During the daily system function tests, checks were performed on the battery, 
phasing, and sensitivity of the instrumentation.  

L-2.3 Ground Penetrating Radar (GPR) 

The GPR technique uses the transmission and reflection of radio waves to image objects beneath the 
ground surface. The technique responds to changes in the electrical properties of the earth or buried 
materials. A GPR target must possess electrical characteristics that are different from the surrounding 
media in order to be detected. When the transmitted wave encounters an anomalous object or layer, the 
wave is reflected back to the surface where it is recorded and analyzed. The waves are transmitted 
rapidly such that a continuous subsurface image is generated as the transmitter is pulled along the 
ground surface. 

The GPR survey was performed using a digital SIR-3000 Subsurface Interface Radar System, 
manufactured by Geophysical Survey Systems, Inc. Following initial field tests to determine maximum 
penetration and sufficient resolution, a 200-MHz transducer was chosen to perform the detailed survey. 
Data were digitally recorded, displayed, and analyzed during acquisition to allow real-time interpretation. 
Historical locations of target features such as pits and shafts were chosen based on line locations. 

In-field signal velocity calculations and depth calibrations were performed by recording two-way signal 
travel times over objects with known depths. In addition, hyperbolic fitting was performed by computer 
software to calculate signal travel time and more accurately estimate target depths.  
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L-2.4 Radio Frequency Pipe Locating (RF) Method 

A Radiodetection RD4000 multifrequency utility locating system was used to locate selected buried 
utilities. This instrument consists of a receiver and a remote transmitter that operates at frequencies 
ranging between 9.8 kHz and 82 kHz. It provides audible and visual feedback to the operator when a 
utility that is coupled with the transmitted signal is crossed. The transmitter induces a radiofrequency 
signal in the utility either by inductive coupling or by direct hookup. In addition, the receiver has the 
capability to operate in 60-Hz passive mode to identify active electrical lines. The receiver measures the 
field strength of the induced signal and varies an audible pitch and graphic display depending upon how 
far the utility is from the receiver. By carefully adjusting the gain of the receiver, it is possible to determine 
the location of a utility and to differentiate it from adjacent utilities. Direct hookup, inductive coupling, and 
passive tracing methods were used during this investigation.  

L-3.0 RESULTS AND DISCUSSION 

L-3.1 High Sensitivity Metal Detector (EM61) Survey 

Figure L-3.1-1 presents a plan map of the EM61 data results. This map represents the lateral variations in 
the instrument’s response to metal objects. Theoretically, if no metal objects were present, the instrument 
reading would be zero.  

The majority of the high-amplitude anomalies are located in the southern and southwestern portions of 
the survey area. The anomalies in the southern portion are attributed to interference from metal objects 
and structures stored at the ground surface. An inferred east-west trending pipeline is also faintly 
observed in this area. The inferred pipeline is more clearly observed in the EM31 data and is discussed 
below. Buried metal objects cause the anomalies located southwest of absorption bed 2. These objects 
may be related to the demolition of Building 35 that was located in this area. 

A rectangular anomaly is observed between and just north of absorption beds 1 and 2. The shape, size, 
and amplitude of the anomaly suggest the object is a buried tank. This tank is also clearly observed in the 
EM31 data. Four linear anomalies located southwest of the interpreted tank and between absorption beds 
1 and 2 are attributed to buried pipes. The pipes converge at a point between absorption beds 1 and 2. 
Historical drawings indicate the presence of a junction box at this location that corroborates this 
interpretation.  

Scattered anomalies are observed over the shaft field; however, the arrangement is inconsistent with the 
shaft locations shown on historical drawings. These data show no anomaly or arrangement of anomalies 
that would help delineate the absorption bed boundaries.  

L-3.2 Terrain Conductivity (EM31) 

Terrain conductivity (EM31) data are commonly used to map the lateral changes in electrical conductivity 
that can indicate the presence of disturbed ground and both metallic and nonmetallic buried waste. The 
character of EM anomalies can be complex when produced by buried metal objects. Anomalies can be 
positive, negative, or both depending upon the depth, location, and orientation of the object with respect 
to the instrument orientation. If sufficient lateral resolution is achieved, shallow anomalies caused by large 
metal objects typically produce a negative anomaly directly over the object that is surrounded by a "halo" 
of elevated conductivity.  

Presented in Figure L-3.2-1 and Figure L-3.2-2 are the results of the terrain conductivity survey. 
Figure L-3.2-1 is a plan map of the in-phase component of the EM field. The in-phase response is more 
sensitive to discrete metal objects and less sensitive to ground conductivity. The chainlink fence that 
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encompasses the site causes the elevated values observed around the perimeter of the survey area. The 
large dipole anomaly located near the center of the survey area is attributed to the interpreted metal tank 
observed in the EM61 data. This anomaly provides a good example of the halo effect described in the 
preceding paragraph. The east-west trending linear anomaly observed in the southern portion of the 
survey area is attributed to a metal pipe or group of pipes. The location of this interpreted utility is 
consistent with the Radioactive Waste Line shown entering Building 21-257 on historical drawings.  

Figure L-3.2-3 presents a plan map of the terrain conductivity data. These data are more sensitive to 
changes in the electrical conductivity of the ground. Conductivity is mostly affected by moisture content, 
dissolved constituents in the moisture, clay content, mineralogy, and presence of buried conductive 
materials such as metal objects. As with the in-phase data, the conductivity data shows the suspected 
metal tank and metal utilities. However, additional utilities or pipe segments are observed along the 
southeast border of the survey area. An area of elevated conductivity was observed between absorption 
beds 2 and 4. The shape of this anomaly is generally coincident with the extent of the shaft field. The 
cause of this anomaly is likely to be an increase in moisture content and buried materials associated with 
the disposal shafts. No anomalies were observed that could be confidently used to delineate the lateral 
extent of the absorption beds. 

L-3.3 Ground Penetrating radar (GPR) 

The GPR technique responds to changes in the electrical properties (dielectric constant and electrical 
conductivity) of the earth or buried materials. A GPR target must possess electrical characteristics that 
are different from the surrounding media in order to be detected. Based on past site experience, poor 
electrical contrasts exist between “clean” fill materials and tuff bedrock due to the similarity in physical 
properties.  

The results of the GPR survey were inconclusive with respect to the project objectives. Chaotic reflections 
were observed throughout the survey area that suggests the majority of the subsurface materials within 
the effective depth of penetration have been disturbed. Because of this apparent similarity in the 
character of subsurface materials, no anomalies were observed that could be confidently attributed to the 
absorption beds. Similarly, GPR transects acquired over the suspected shaft locations revealed no 
significant anomalies that would suggest the location of individual shafts.  

L-3.4 Utility Locating 

Numerous underground utilities were mapped around Building 21-257 using the RD4000 pipe locator so 
that they could be safely avoided during subsequent intrusive activities. Figure L-3.4-1 presents a plan 
map showing the location of detected underground utilities using this system. 

L-4.0 CONCLUSIONS 

The EM data collected during this investigation showed the locations of metal objects. In particular, a 
large rectangular anomaly is identified north of absorption beds 1 and 2. This anomaly is attributed to a 
buried metal tank. The interpreted dimensions of the tank are 10 ft by 40 ft. Additional linear metal objects 
were also observed that are attributed to metal pipes. A large conductivity anomaly does suggest the 
general location of the shaft field, although the data does not precisely indicate the locations of individual 
shafts. 

No EM or GPR anomalies were identified that could be confidently used to delineate the lateral extent of 
the absorption beds. This fact indicates the electrical properties of the materials in the absorption beds 
are similar to the surrounding materials or that the Absorption beds are thin compared with the volume of 
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materials measured by the geophysical instruments. The GPR data indicates most of the area had been 
disturbed in the past or that cover materials were placed over the entire area. In either case, these 
scenarios would tend to reduce the ability to delineate the absorption beds from surrounding material. 
However, the presence of the metal tank and pipes located between absorption beds 1 and 2 can be 
used to approximate the location of these two absorption beds. Historical drawings show the pipes that 
converge at a junction box between Absorption beds 1 & 2. The location of converging pipes identified by 
the geophysical data is consistent with the historical drawings. This suggests the historical locations of 
the absorption beds (shown as an overlay on the geophysical maps) are reasonably accurate with regard 
to the position of absorption beds 1 and 2. 

Finally, the utility locating performed around Building 21-257 successfully mapped numerous 
underground utilities. 
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Figure L-3.1-1. EM61 buried metal anomaly map 
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Figure L-3.2-1. EM31 in-phase map 
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Figure L-3.2-2. EM31 conductivity map 



Investigation Report for MDA T 

September 2006 L-10 EP2006-0779 

 

Figure L-3.4-1. Map of utilities detected by pipe locator and GPR techniques 
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Geophysical Logging Data 
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M-1.0 INTRODUCTION 

This appendix presents the complete geophysical logging results for the 2005-2006 investigative 
activities at Consolidated Unit 21-016(a)-99 (MDA T). Data is given as raw values and in graph 
form for each borehole logged (in Excel and pdf file format). Three boreholes were logged with 
neutron probe, gamma probe, caliper tool, and downhole camera. Mount Sopris downhole 
geophysical logging equipment was used to run the four different logging tools at locations 
21-25262, 21-25263, and 21-25264 (also referred to as BH-01, BH-02, and BH-03, respectively). 
The neutron probe, gamma probe, caliper tool, and downhole camera were operated using a wire 
line winch, and data were collected and stored in separate files on a laptop computer.  

An excel file presents individual graphs and the associated raw data for each of the three 
boreholes logged for neutron probe, gamma probe, and caliper tool. A separate file presents the 
downhole camera results for each borehole on one figure.  

Data gathering, interpretation, and discussion of the downhole geophysical results is presented in 
the Consolidated Unit 21-016(a)-99 investigation report text, sections 3 and 4. 

 



Depth (m) CPS Depth (ft)
0.8219 126 2.696514

0.882695 117 2.895972
0.94349 135.789 3.09543
1.00428 119 3.294872
1.06508 125 3.494346
1.12587 120 3.693788
1.18667 125.263 3.893263
1.24746 137 4.092704
1.30826 127 4.292179
1.36906 121 4.491653
1.42985 120 4.691095
1.49065 115.789 4.890569
1.55144 136 5.090011
1.61224 132 5.289485
1.67303 133.684 5.488927
1.73383 120 5.688401
1.79462 125 5.887843
1.85542 125 6.087318
1.91621 125 6.286759
1.97701 176 6.486234

2.0378 151.579 6.685675
2.0986 167 6.88515

2.15939 176 7.084591
2.22019 189 7.284066
2.28098 183 7.483508
2.34178 153.684 7.682982
2.40257 182 7.882424
2.46337 190 8.081898
2.52416 170 8.28134
2.58496 150 8.480814
2.64575 184 8.680256
2.70655 190.526 8.87973
2.76734 188 9.079172
2.82814 170 9.278647
2.88893 188 9.478088
2.94973 200 9.677563
3.01052 183.158 9.877004
3.07132 153.684 10.07648
3.13211 207.778 10.27592
3.19291 203.75 10.47539

3.2537 183.75 10.67484
3.3145 177.5 10.87431

3.37529 184 11.07375
3.43609 180 11.27323
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3.49688 161.25 11.47267
3.55768 191.25 11.67214
3.61847 195 11.87158
3.67927 161.333 12.07106
3.74006 175 12.2705
3.80086 188.75 12.46998
3.86165 171.25 12.66942
3.92245 191.25 12.86889
3.98324 161.333 13.06833
4.04404 212.5 13.26781
4.10483 173.75 13.46725
4.16563 155 13.66672
4.22642 196.25 13.86617
4.28722 220 14.06564
4.34801 183.75 14.26508
4.40881 153.75 14.46456

4.4696 171.25 14.664
4.5304 166.667 14.86347

4.59119 187.5 15.06291
4.65199 177.5 15.26239
4.71278 190 15.46183
4.77358 162.5 15.6613
4.83437 185.333 15.86075
4.89517 186.25 16.06022
4.95596 183.75 16.25966
5.01676 182.5 16.45914
5.07755 172.5 16.65858
5.13835 161.333 16.85805
5.19914 173.75 17.05749
5.25994 161.25 17.25697
5.32073 177.5 17.45641
5.38153 190 17.65589
5.44232 168 17.85533
5.50312 171.25 18.0548
5.56391 176.25 18.25424
5.62471 168.75 18.45372

5.6855 150 18.65316
5.7463 182.5 18.85263

5.80709 187.5 19.05208
5.86789 166.667 19.25155
5.92868 198.75 19.45099
5.98948 161.25 19.65047
6.05027 185 19.84991
6.11107 182.5 20.04938
6.17186 190 20.24882



6.23266 186.25 20.4483
6.29345 178.75 20.64774
6.35425 178.667 20.84721
6.41504 157.5 21.04666
6.47584 197.5 21.24613
6.53663 172.941 21.44557
6.59743 170 21.64505
6.65822 206.25 21.84449
6.71902 160 22.04396
6.77981 173.75 22.2434
6.84061 176.25 22.44288

6.9014 185 22.64232
6.9622 178.75 22.84179

7.02299 188.75 23.04124
7.08379 193.75 23.24071
7.14458 172.941 23.44015
7.20538 173.75 23.63963
7.26617 156.25 23.83907
7.32697 178.667 24.03854
7.38776 195.294 24.23798
7.44856 185 24.43746
7.50935 185 24.6369
7.57015 192.5 24.83638
7.63094 167.5 25.03582
7.69174 176.25 25.23529
7.75253 160 25.43473
7.81333 157.5 25.63421
7.87412 178.75 25.83365
7.93492 182.5 26.03312
7.99571 176.25 26.23257
8.05651 181.176 26.43204

8.1173 161.25 26.63148
8.1781 185 26.83096

8.23889 126.25 27.0304
8.29969 158.75 27.22987
8.36048 187.5 27.42931
8.42128 176.25 27.62879
8.48207 187.5 27.82823
8.54287 177.5 28.0277
8.60366 167.059 28.22715
8.66446 188.75 28.42662
8.72525 160 28.62606
8.78605 153.75 28.82554
8.84684 143.75 29.02498
8.90764 148.75 29.22445



8.96843 173.75 29.42389
9.02923 171.25 29.62337
9.09002 213.75 29.82281
9.15082 211.25 30.02228
9.21161 211.25 30.22173
9.27241 145 30.4212

9.3332 158.75 30.62064
9.394 142.5 30.82012

9.45479 152.5 31.01956
9.51559 188.75 31.21903
9.57638 163.75 31.41847
9.63718 158.75 31.61795
9.69797 178.75 31.81739
9.75877 175 32.01687
9.81956 168.75 32.21631
9.88036 160 32.41578
9.94115 176.25 32.61522
10.0019 173.75 32.81453
10.0627 167.5 33.01401
10.1235 140 33.21348
10.1843 183.529 33.41296
10.2451 146.25 33.61243
10.3059 216.25 33.81191
10.3667 183.75 34.01138
10.4275 176.25 34.21085
10.4883 201.25 34.41033
10.5491 170 34.6098
10.6099 181.25 34.80928
10.6707 157.5 35.00875
10.7315 176 35.20823
10.7923 200 35.4077
10.8531 176.25 35.60718
10.9139 197.5 35.80665
10.9747 197.5 36.00613
11.0355 198.75 36.2056
11.0963 156.25 36.40507
11.1571 196.25 36.60455
11.2178 183.75 36.80369
11.2786 160 37.00317
11.3394 147.5 37.20264
11.4002 161.176 37.40212

11.461 172.5 37.60159
11.5218 178.824 37.80107
11.5826 183.529 38.00054
11.6434 176.471 38.20002



11.7042 194.118 38.39949
11.765 170 38.59896

11.8258 157.647 38.79844
11.8866 188.235 38.99791
11.9474 175 39.19739
12.0082 182.353 39.39686

12.069 164.706 39.59634
12.1298 186.25 39.79581
12.1906 162.667 39.99529
12.2514 188.75 40.19476
12.3122 201.333 40.39424

12.373 183.75 40.59371
12.4337 180 40.79286
12.4945 207.5 40.99233
12.5553 194.667 41.1918
12.6161 188 41.39128
12.6769 176.25 41.59075
12.7377 173.333 41.79023
12.7985 170 41.9897
12.8593 205.333 42.18918
12.9201 160 42.38865
12.9809 162.667 42.58813
13.0417 185 42.7876
13.1025 182.667 42.98708
13.1633 195 43.18655
13.2241 153.333 43.38602
13.2849 191.25 43.5855
13.3457 180 43.78497
13.4065 146.25 43.98445
13.4673 174.667 44.18392
13.5281 149.333 44.3834
13.5889 200 44.58287
13.6496 172 44.78202
13.7104 165 44.98149
13.7712 141.333 45.18097

13.832 172.5 45.38044
13.8928 172 45.57992
13.9536 180 45.77939
14.0144 146.667 45.97886
14.0752 190 46.17834

14.136 188 46.37781
14.1968 170.667 46.57729
14.2576 190 46.77676
14.3184 178.667 46.97624
14.3792 156.25 47.17571



14.44 204 47.37519
14.5008 166.25 47.57466
14.5616 172 47.77413
14.6224 167.5 47.97361
14.6832 160 48.17308

14.744 163.75 48.37256
14.8048 177.333 48.57203
14.8655 192 48.77118
14.9263 180 48.97065
14.9871 150.667 49.17013
15.0479 165 49.3696
15.1087 200 49.56908
15.1695 163.75 49.76855
15.2303 164 49.96803
15.2911 188.75 50.1675
15.3519 196 50.36697
15.4127 207.5 50.56645
15.4735 173.333 50.76592
15.5343 166.667 50.9654
15.5951 165 51.16487
15.6559 178.667 51.36435
15.7167 152.5 51.56382
15.7775 176.25 51.7633
15.8383 189.333 51.96277
15.8991 183.75 52.16224
15.9599 158.667 52.36172
16.0207 212 52.56119
16.0814 166.25 52.76034
16.1422 169.333 52.95981

16.203 183.75 53.15929
16.2638 173.333 53.35876
16.3246 165 53.55824
16.3854 152 53.75771
16.4462 173.75 53.95719

16.507 141.333 54.15666
16.5678 188.75 54.35614
16.6286 172.5 54.55561
16.6894 194.667 54.75508
16.7502 182.5 54.95456

16.811 153.333 55.15403
16.8718 184 55.35351
16.9326 166.25 55.55298
16.9934 184 55.75246
17.0542 165 55.95193

17.115 161.333 56.15141



17.1758 146.25 56.35088
17.2366 176.25 56.55035
17.2973 189.333 56.7495
17.3581 165 56.94898
17.4189 166.667 57.14845
17.4797 182.5 57.34792
17.5405 185.333 57.5474
17.6013 168.75 57.74687
17.6621 154.667 57.94635
17.7229 167.5 58.14582
17.7837 160 58.3453
17.8445 173.75 58.54477
17.9053 182.667 58.74425
17.9661 161.25 58.94372
18.0269 166.667 59.14319
18.0877 181.25 59.34267
18.1485 169.333 59.54214
18.2093 166.25 59.74162
18.2701 192 59.94109
18.3309 170 60.14057
18.3917 197.333 60.34004
18.4525 181.25 60.53952
18.5132 202.667 60.73866

18.574 200 60.93814
18.6348 185 61.13761
18.6956 185.333 61.33709
18.7564 198.75 61.53656
18.8172 145.333 61.73603

18.878 163.75 61.93551
18.9388 157.333 62.13498
18.9996 150.667 62.33446
19.0604 177.5 62.53393
19.1212 188.75 62.73341

19.182 206.667 62.93288
19.2428 167.5 63.13236
19.3036 204 63.33183
19.3644 193.75 63.5313
19.4252 202.5 63.73078

19.486 177.333 63.93025
19.5468 196.25 64.12973
19.6076 185.333 64.3292
19.6684 228 64.52868
19.7291 180 64.72782
19.7899 163.75 64.9273
19.8507 162.667 65.12677



19.9115 196.25 65.32625
19.9723 185.333 65.52572
20.0331 160 65.7252
20.0939 184 65.92467
20.1547 181.25 66.12414
20.2155 153.75 66.32362
20.2763 158.667 66.52309
20.3371 202.5 66.72257
20.3979 177.333 66.92204
20.4587 191.25 67.12152
20.5195 152 67.32099
20.5803 187.5 67.52047
20.6411 172.5 67.71994
20.7019 169.333 67.91941
20.7627 177.5 68.11889
20.8235 184 68.31836
20.8843 176.25 68.51784

20.945 172 68.71698
21.0058 171.25 68.91646
21.0666 173.333 69.11593
21.1274 158.75 69.31541
21.1882 190 69.51488

21.249 198.667 69.71436
21.3098 172.5 69.91383
21.3706 178.75 70.11331
21.4314 182.667 70.31278
21.4922 196.25 70.51225

21.553 196 70.71173
21.6138 185 70.9112
21.6746 186.667 71.11068
21.7354 172.5 71.31015
21.7962 182.5 71.50963

21.857 137.333 71.7091
21.9178 218.75 71.90858
21.9786 191.25 72.10805
22.0394 202.667 72.30752
22.1002 156.25 72.507
22.1609 198.75 72.70615
22.2217 196 72.90562
22.2825 172.5 73.10509
22.3433 181.333 73.30457
22.4041 170 73.50404
22.4649 180 73.70352
22.5257 198.75 73.90299
22.5865 188.75 74.10247



22.6473 160 74.30194
22.7081 170.667 74.50142
22.7689 195 74.70089
22.8297 173.75 74.90036
22.8905 188 75.09984
22.9513 190 75.29931
23.0121 197.333 75.49879
23.0729 192.5 75.69826
23.1337 193.333 75.89774
23.1945 190 76.09721
23.2553 195 76.29669
23.3161 164 76.49616
23.3768 166.25 76.69531
23.4376 213.75 76.89478
23.4984 192 77.09426
23.5592 171.25 77.29373

23.62 192.5 77.4932
23.6808 177.333 77.69268
23.7416 192.5 77.89215
23.8024 220 78.09163
23.8632 181.333 78.2911

23.924 172.5 78.49058
23.9848 173.75 78.69005
24.0456 177.5 78.88953
24.1064 173.333 79.089
24.1672 182.5 79.28847

24.228 192.5 79.48795
24.2888 196 79.68742
24.3496 178.75 79.8869
24.4104 218.75 80.08637
24.4712 189.333 80.28585

24.532 186.25 80.48532
24.5927 187.5 80.68447
24.6535 169.333 80.88394
24.7143 203.75 81.08342
24.7751 171.25 81.28289
24.8359 190 81.48237
24.8967 168.75 81.68184
24.9575 205.333 81.88131
25.0183 205 82.08079
25.0791 205.333 82.28026
25.1399 201.25 82.47974
25.2007 201.25 82.67921
25.2615 193.333 82.87869
25.3223 207.5 83.07816



25.3831 195 83.27764
25.4439 192.5 83.47711
25.5047 204 83.67658
25.5655 192.5 83.87606
25.6263 175 84.07553
25.6871 188.75 84.27501
25.7479 173.333 84.47448
25.8087 177.5 84.67396
25.8694 196.25 84.8731
25.9302 206.25 85.07258

25.991 187.5 85.27205
26.0518 165 85.47153
26.1126 190 85.671
26.1734 212.5 85.87048
26.2342 178.75 86.06995

26.295 188.75 86.26942
26.3558 186.25 86.4689
26.4166 202.5 86.66837
26.4774 187.5 86.86785
26.5382 197.5 87.06732

26.599 182.5 87.2668
26.6598 197.5 87.46627
26.7206 196.25 87.66575
26.7814 181.25 87.86522
26.8422 207.5 88.0647

26.903 180 88.26417
26.9638 188.75 88.46364
27.0246 170 88.66312
27.0853 190 88.86226
27.1461 185.333 89.06174
27.2069 198.75 89.26121
27.2677 187.059 89.46069
27.3285 193.75 89.66016
27.3893 183.75 89.85964
27.4501 183.75 90.05911
27.5109 211.25 90.25859
27.5717 195 90.45806
27.6325 206.667 90.65753
27.6933 192.5 90.85701
27.7541 187.5 91.05648
27.8149 185 91.25596
27.8757 178.75 91.45543
27.9365 208.75 91.65491
27.9973 191.25 91.85438
28.0581 210 92.05386



28.1189 170 92.25333
28.1797 210 92.45281
28.2405 225 92.65228
28.3012 176.25 92.85143

28.362 221.333 93.0509
28.4228 167.5 93.25037
28.4836 202.5 93.44985
28.5444 210 93.64932
28.6052 151.25 93.8488

28.666 186.25 94.04827
28.7268 181.25 94.24775
28.7876 207.5 94.44722
28.8484 186.25 94.6467
28.9092 173.333 94.84617

28.97 193.75 95.04565
29.0308 187.5 95.24512
29.0916 182.5 95.44459
29.1524 198.75 95.64407
29.2132 195 95.84354

29.274 192.5 96.04302
29.3348 188.75 96.24249
29.3956 220 96.44197
29.4564 174.667 96.64144
29.5171 218.75 96.84059
29.5779 202.5 97.04006
29.6387 201.25 97.23954
29.6995 232.5 97.43901
29.7603 170 97.63849
29.8211 196.25 97.83796
29.8819 187.5 98.03743
29.9427 217.5 98.23691
30.0035 187.5 98.43638
30.0643 186.667 98.63586
30.1251 192.5 98.83533
30.1859 183.75 99.03481
30.2467 203.75 99.23428
30.3075 207.5 99.43376
30.3683 185 99.63323
30.4291 200 99.8327
30.4899 180 100.0322
30.5507 197.5 100.2317
30.6115 193.75 100.4311
30.6723 222.5 100.6306

30.733 190 100.8297
30.7938 206.25 101.0292



30.8546 160 101.2287
30.9154 222.5 101.4282
30.9762 193.75 101.6276

31.037 178.75 101.8271
31.0978 198.75 102.0266
31.1586 165 102.2261
31.2194 237.5 102.4255
31.2802 220 102.625

31.341 187.5 102.8245
31.4018 196.25 103.024
31.4626 200 103.2234
31.5234 198.824 103.4229
31.5842 214.667 103.6224

31.645 187.5 103.8219
31.7058 200 104.0213
31.7666 203.75 104.2208
31.8274 208.75 104.4203
31.8882 193.75 104.6198
31.9489 213.75 104.8189
32.0097 192.5 105.0184
32.0705 198.75 105.2179
32.1313 215 105.4173
32.1921 208.75 105.6168
32.2529 211.25 105.8163
32.3137 213.333 106.0158
32.3745 183.75 106.2152
32.4353 213.75 106.4147
32.4961 190 106.6142
32.5569 201.25 106.8137
32.6177 187.5 107.0131
32.6785 191.25 107.2126
32.7393 215 107.4121
32.8001 228.75 107.6116
32.8609 187.5 107.811
32.9217 183.75 108.0105
32.9825 186.25 108.21
33.0433 180 108.4094
33.1041 213.75 108.6089
33.1648 195 108.8081
33.2256 162.667 109.0075
33.2864 175 109.207
33.3472 198.75 109.4065

33.408 213.75 109.606
33.4688 232.5 109.8054
33.5296 208.75 110.0049



33.5904 186.25 110.2044
33.6512 210 110.4039

33.712 181.25 110.6033
33.7728 215 110.8028
33.8336 192.5 111.0023
33.8944 202.5 111.2018
33.9552 237.5 111.4012

34.016 206.25 111.6007
34.0768 191.25 111.8002
34.1376 203.75 111.9997
34.1984 216.25 112.1991
34.2592 203.75 112.3986

34.32 195 112.5981
34.3807 191.25 112.7972
34.4415 214.667 112.9967
34.5023 182.5 113.1962
34.5631 238.75 113.3957
34.6239 222.5 113.5951
34.6847 191.25 113.7946
34.7455 200 113.9941
34.8063 195 114.1936
34.8671 218.75 114.393
34.9279 202.5 114.5925
34.9887 213.75 114.792
35.0495 186.25 114.9915
35.1103 205 115.1909
35.1711 205 115.3904
35.2319 193.333 115.5899
35.2927 215 115.7893
35.3535 206.25 115.9888
35.4143 196.25 116.1883
35.4751 181.25 116.3878
35.5359 187.5 116.5872
35.5966 221.25 116.7864
35.6574 195 116.9859
35.7182 170 117.1853

35.779 203.75 117.3848
35.8398 205 117.5843
35.9006 178.75 117.7838
35.9614 188.75 117.9832
36.0222 191.25 118.1827

36.083 208.75 118.3822
36.1438 187.5 118.5817
36.2046 213.75 118.7811
36.2654 193.75 118.9806



36.3262 207.5 119.1801
36.387 196.25 119.3796

36.4478 200 119.579
36.5086 208.75 119.7785
36.5694 212.5 119.978
36.6302 201.25 120.1775

36.691 188.75 120.3769
36.7518 197.5 120.5764
36.8125 206.25 120.7756
36.8733 178.75 120.975
36.9341 183.75 121.1745
36.9949 226.25 121.374
37.0557 193.75 121.5735
37.1165 166.25 121.7729
37.1773 175 121.9724
37.2381 216.25 122.1719
37.2989 197.5 122.3714
37.3597 197.5 122.5708
37.4205 185 122.7703
37.4813 206.25 122.9698
37.5421 190 123.1692
37.6029 192.5 123.3687
37.6637 205.333 123.5682
37.7245 192.5 123.7677
37.7853 201.25 123.9671
37.8461 207.5 124.1666
37.9069 215 124.3661
37.9677 200 124.5656
38.0284 193.75 124.7647
38.0892 173.75 124.9642

38.15 167.5 125.1637
38.2108 203.75 125.3631
38.2716 182.5 125.5626
38.3324 180 125.7621
38.3932 191.25 125.9616

38.454 205 126.161
38.5148 205 126.3605
38.5756 168.75 126.56
38.6364 206.25 126.7595
38.6972 157.5 126.9589

38.758 203.75 127.1584
38.8188 206.25 127.3579
38.8796 255 127.5574
38.9404 225.882 127.7568
39.0012 218.667 127.9563



39.062 235 128.1558
39.1228 192.5 128.3553
39.1836 206.25 128.5547
39.2443 200 128.7539
39.3051 217.5 128.9534
39.3659 218.75 129.1528
39.4267 222.5 129.3523
39.4875 201.25 129.5518
39.5483 210 129.7512
39.6091 212.5 129.9507
39.6699 208.75 130.1502
39.7307 207.059 130.3497
39.7915 192.5 130.5491
39.8523 208 130.7486
39.9131 226.25 130.9481
39.9739 182.5 131.1476
40.0347 208.75 131.347
40.0955 216.471 131.5465
40.1563 193.75 131.746
40.2171 230 131.9455
40.2779 210 132.1449
40.3387 212.5 132.3444
40.3995 225 132.5439
40.4602 203.75 132.743

40.521 228.75 132.9425
40.5818 196.25 133.142
40.6426 158.75 133.3415
40.7034 190 133.5409
40.7642 186.25 133.7404

40.825 185 133.9399
40.8858 228.75 134.1394
40.9466 202.5 134.3388
41.0074 210 134.5383
41.0682 186.25 134.7378

41.129 205 134.9373
41.1898 207.5 135.1367
41.2506 183.75 135.3362
41.3114 230 135.5357
41.3722 206.25 135.7352

41.433 200 135.9346
41.4938 207.5 136.1341
41.5546 200 136.3336
41.6154 186.25 136.5331
41.6761 233.75 136.7322
41.7369 218.75 136.9317



41.7977 203.75 137.1311
41.8585 205 137.3306
41.9193 215 137.5301
41.9801 220 137.7296
42.0409 207.5 137.929
42.1017 201.25 138.1285
42.1625 221.176 138.328
42.2233 188.75 138.5275
42.2841 205 138.7269
42.3449 215 138.9264
42.4057 206.25 139.1259
42.4665 202.5 139.3254
42.5273 208.75 139.5248
42.5881 182.5 139.7243
42.6489 196.25 139.9238
42.7097 210 140.1233
42.7705 177.5 140.3227
42.8313 220 140.5222

42.892 217.5 140.7214
42.9528 193.75 140.9208
43.0136 201.25 141.1203
43.0744 221.25 141.3198
43.1352 211.25 141.5193

43.196 238.824 141.7187
43.2568 207.5 141.9182
43.3176 186.25 142.1177
43.3784 203.75 142.3172
43.4392 197.5 142.5166

43.5 190 142.7161
43.5608 187.059 142.9156
43.6216 197.5 143.1151
43.6824 201.25 143.3145
43.7432 171.25 143.514

43.804 188.75 143.7135
43.8648 185 143.913
43.9256 178.75 144.1124
43.9864 222.5 144.3119
44.0472 210 144.5114
44.1079 209.333 144.7105
44.1687 213.75 144.91
44.2295 202.5 145.1095
44.2903 178.667 145.3089
44.3511 190 145.5084
44.4119 186.25 145.7079
44.4727 182.667 145.9074



44.5335 212.5 146.1068
44.5943 200 146.3063
44.6551 176 146.5058
44.7159 215 146.7053
44.7767 195 146.9047
44.8375 213.333 147.1042
44.8983 203.75 147.3037
44.9591 193.75 147.5032
45.0199 204 147.7026
45.0807 185 147.9021
45.1415 251.25 148.1016
45.2023 226.667 148.3011
45.2631 185 148.5005
45.3238 215 148.6997
45.3846 203.75 148.8992
45.4454 220 149.0986
45.5062 208.75 149.2981

45.567 211.25 149.4976
45.6278 215 149.6971
45.6886 186.25 149.8965
45.7494 192.5 150.096
45.8102 205 150.2955

45.871 213.75 150.495
45.9318 196.25 150.6944
45.9926 210 150.8939
46.0534 183.75 151.0934
46.1142 225 151.2929

46.175 242.5 151.4923
46.2358 232 151.6918
46.2966 211.25 151.8913
46.3574 201.176 152.0907
46.4182 201.333 152.2902

46.479 197.5 152.4897
46.5397 241.25 152.6888
46.6005 200 152.8883
46.6613 193.75 153.0878
46.7221 206.25 153.2873
46.7829 240 153.4867
46.8437 208.75 153.6862
46.9045 230 153.8857
46.9653 262.5 154.0852
47.0261 231.25 154.2846
47.0869 222.5 154.4841
47.1477 223.75 154.6836
47.2085 207.5 154.8831



47.2693 208 155.0825
47.3301 216.471 155.282
47.3909 245 155.4815
47.4517 221.25 155.681
47.5125 262.667 155.8804
47.5733 213.75 156.0799
47.6341 217.5 156.2794
47.6949 202.5 156.4789
47.7556 218.75 156.678
47.8164 241.25 156.8775
47.8772 253.75 157.077

47.938 233.75 157.2764
47.9988 231.25 157.4759
48.0596 232.5 157.6754
48.1204 242.5 157.8749
48.1812 223.75 158.0743

48.242 206.25 158.2738
48.3028 232.5 158.4733
48.3636 205 158.6727
48.4244 220 158.8722
48.4852 216.25 159.0717

48.546 233.75 159.2712
48.6068 210 159.4706
48.6676 208.75 159.6701
48.7284 207.5 159.8696
48.7892 181.25 160.0691

48.85 201.25 160.2685
48.9108 200 160.468
48.9716 183.75 160.6675
49.0323 236 160.8666
49.0931 237.5 161.0661
49.1539 205 161.2656
49.2147 218.75 161.4651
49.2755 258.75 161.6645
49.3363 242.5 161.864
49.3971 228.75 162.0635
49.4579 231.25 162.263
49.5187 218.75 162.4624
49.5795 208 162.6619
49.6403 211.25 162.8614
49.7011 226.25 163.0609
49.7619 213.75 163.2603
49.8227 237.5 163.4598
49.8835 250 163.6593
49.9443 218.75 163.8588



50.0051 240 164.0582
50.0659 257.333 164.2577
50.1267 230 164.4572
50.1875 245 164.6567
50.2482 216.25 164.8558

50.309 200 165.0553
50.3698 191.25 165.2548
50.4306 257.5 165.4542
50.4914 237.5 165.6537
50.5522 213.75 165.8532

50.613 214.667 166.0526
50.6738 208.75 166.2521
50.7346 250 166.4516
50.7954 212.5 166.6511
50.8562 248.75 166.8505

50.917 235 167.05
50.9778 220 167.2495
51.0386 238.75 167.449
51.0994 233.75 167.6484
51.1602 225 167.8479

51.221 287.5 168.0474
51.2818 235 168.2469
51.3426 236.25 168.4463
51.4034 222.5 168.6458
51.4641 220 168.845
51.5249 218.75 169.0444
51.5857 225 169.2439
51.6465 242.667 169.4434
51.7073 202.5 169.6429
51.7681 257.5 169.8423
51.8289 215 170.0418
51.8897 270 170.2413
51.9505 205 170.4408
52.0113 217.5 170.6402
52.0721 207.5 170.8397
52.1329 242.5 171.0392
52.1937 251.25 171.2387
52.2545 212.5 171.4381
52.3153 242.5 171.6376
52.3761 215 171.8371
52.4369 241.25 172.0366
52.4977 217.5 172.236
52.5585 232.5 172.4355
52.6193 263.75 172.635

52.68 268.75 172.8341



52.7408 216.25 173.0336
52.8016 209.333 173.2331
52.8624 231.765 173.4325
52.9232 248 173.632

52.984 251.25 173.8315
53.0448 266.25 174.031
53.1056 258.75 174.2304
53.1664 216.25 174.4299
53.2272 217.5 174.6294

53.288 241.25 174.8289
53.3488 270 175.0283
53.4096 261.25 175.2278
53.4704 246.25 175.4273
53.5312 227.5 175.6268

53.592 223.75 175.8262
53.6528 226.25 176.0257
53.7136 242.5 176.2252
53.7744 268.75 176.4247
53.8352 252.5 176.6241
53.8959 247.5 176.8233
53.9567 237.5 177.0228
54.0175 248.75 177.2222
54.0783 252 177.4217
54.1391 247.5 177.6212
54.1999 270 177.8207
54.2607 226.667 178.0201
54.3215 238.75 178.2196
54.3823 254.667 178.4191
54.4431 281.25 178.6186
54.5039 240 178.818
54.5647 311.25 179.0175
54.6255 250 179.217
54.6863 232 179.4165
54.7471 223.75 179.6159
54.8079 260 179.8154
54.8687 226.667 180.0149
54.9295 277.5 180.2144
54.9903 269.333 180.4138
55.0511 273.75 180.6133
55.1118 261.333 180.8124
55.1726 258.75 181.0119
55.2334 231.25 181.2114
55.2942 249.333 181.4109

55.355 226.25 181.6103
55.4158 253.333 181.8098



55.4766 260 182.0093
55.5374 222.5 182.2088
55.5982 250.667 182.4082

55.659 236.25 182.6077
55.7198 270 182.8072
55.7806 237.333 183.0067
55.8414 232 183.2061
55.9022 246.25 183.4056

55.963 261.25 183.6051
56.0238 208 183.8046
56.0846 262.5 184.004
56.1454 268.75 184.2035
56.2062 253.333 184.403

56.267 257.5 184.6025
56.3277 263.75 184.8016
56.3885 212 185.0011
56.4493 273.75 185.2006
56.5101 282.667 185.4
56.5709 245 185.5995
56.6317 250.667 185.799
56.6925 247.5 185.9985
56.7533 236.25 186.1979
56.8141 253.333 186.3974
56.8749 228.75 186.5969
56.9357 278.75 186.7964
56.9965 232 186.9958
57.0573 248.75 187.1953
57.1181 264 187.3948
57.1789 266.25 187.5943
57.2397 246.667 187.7937
57.3005 256.25 187.9932
57.3613 253.75 188.1927
57.4221 254.667 188.3921
57.4829 258.75 188.5916
57.5436 280 188.7908
57.6044 249.333 188.9902
57.6652 246.25 189.1897

57.726 251.25 189.3892
57.7868 272 189.5887
57.8476 256.25 189.7881
57.9084 226.25 189.9876
57.9692 252 190.1871

58.03 231.25 190.3866
58.0908 238.75 190.586
58.1516 232 190.7855



58.2124 280 190.985
58.2732 241.25 191.1845

58.334 264 191.3839
58.3948 268.75 191.5834
58.4556 264 191.7829
58.5164 251.25 191.9824
58.5772 262.5 192.1818

58.638 274.667 192.3813
58.6988 260 192.5808
58.7595 221.25 192.7799
58.8203 233.75 192.9794
58.8811 220 193.1789
58.9419 302.5 193.3784
59.0027 270 193.5778
59.0635 249.333 193.7773
59.1243 232.5 193.9768
59.1851 256.25 194.1763
59.2459 241.333 194.3757
59.3067 243.75 194.5752
59.3675 243.75 194.7747
59.4283 268 194.9741
59.4891 237.5 195.1736
59.5499 263.75 195.3731
59.6107 240 195.5726
59.6715 220 195.772
59.7323 262.5 195.9715
59.7931 270.667 196.171
59.8539 223.75 196.3705
59.9147 256.25 196.5699
59.9754 230.667 196.7691
60.0362 221.25 196.9686

60.097 220 197.168
60.1578 240 197.3675
60.2186 243.75 197.567
60.2794 225 197.7665
60.3402 242.5 197.9659

60.401 234.667 198.1654
60.4618 255 198.3649
60.5226 256.25 198.5644
60.5834 258.75 198.7638
60.6442 253.75 198.9633

60.705 249.333 199.1628
60.7658 248.75 199.3623
60.8266 237.5 199.5617
60.8874 238.75 199.7612



60.9482 258.75 199.9607
61.009 237.333 200.1602

61.0698 245 200.3596
61.1306 230 200.5591
61.1913 246.667 200.7583
61.2521 238.75 200.9577
61.3129 242.5 201.1572
61.3737 236.25 201.3567
61.4345 245.333 201.5562
61.4953 226.25 201.7556
61.5561 260 201.9551
61.6169 247.5 202.1546
61.6777 262.667 202.354
61.7385 223.75 202.5535
61.7993 230 202.753
61.8601 227.5 202.9525
61.9209 261.333 203.1519
61.9817 235 203.3514
62.0425 261.25 203.5509
62.1033 235 203.7504
62.1641 252.5 203.9498
62.2249 249.333 204.1493
62.2857 257.5 204.3488
62.3465 230 204.5483
62.4072 246.667 204.7474

62.468 246.25 204.9469
62.5288 247.5 205.1464
62.5896 227.5 205.3458
62.6504 248 205.5453
62.7112 228.75 205.7448

62.772 238.75 205.9443
62.8328 230 206.1437
62.8936 194.667 206.3432
62.9544 243.75 206.5427
63.0152 228.75 206.7422

63.076 212.5 206.9416
63.1368 257.333 207.1411
63.1976 260 207.3406
63.2584 242.5 207.5401
63.3192 241.25 207.7395

63.38 278.75 207.939
63.4408 229.333 208.1385
63.5016 230 208.338
63.5624 232.5 208.5374
63.6231 222.5 208.7366



63.6839 222.667 208.936
63.7447 250 209.1355
63.8055 240 209.335
63.8663 268.75 209.5345
63.9271 232.5 209.7339
63.9879 232 209.9334
64.0487 218.75 210.1329
64.1095 228.75 210.3324
64.1703 240 210.5318
64.2311 246.25 210.7313
64.2919 248 210.9308
64.3527 223.75 211.1303
64.4135 247.5 211.3297
64.4743 242.353 211.5292
64.5351 230 211.7287
64.5959 237.5 211.9282
64.6567 237.5 212.1276
64.7175 220 212.3271
64.7783 250 212.5266

64.839 242.5 212.7257
64.8998 245 212.9252
64.9606 231.25 213.1247
65.0214 280 213.3242
65.0822 221.25 213.5236

65.143 218.75 213.7231
65.2038 250 213.9226
65.2646 217.5 214.1221
65.3254 245.882 214.3215
65.3862 255 214.521

65.447 245 214.7205
65.5078 238.75 214.92
65.5686 247.5 215.1194
65.6294 238.75 215.3189
65.6902 203.75 215.5184

65.751 226.25 215.7179
65.8118 248.75 215.9173
65.8726 261.25 216.1168
65.9334 250 216.3163
65.9942 228.75 216.5158
66.0549 227.5 216.7149
66.1157 210.588 216.9144
66.1765 258.667 217.1138
66.2373 206.25 217.3133
66.2981 257.5 217.5128
66.3589 223.75 217.7123



66.4197 238.824 217.9117
66.4805 232.5 218.1112
66.5413 265 218.3107
66.6021 243.75 218.5102
66.6629 213.75 218.7096
66.7237 201.25 218.9091
66.7845 247.5 219.1086
66.8453 231.25 219.3081
66.9061 230 219.5075
66.9669 203.75 219.707
67.0277 231.25 219.9065
67.0885 256.25 220.106
67.1493 246.25 220.3054
67.2101 232.5 220.5049
67.2708 257.5 220.7041
67.3316 257.5 220.9035
67.3924 220 221.103
67.4532 237.5 221.3025

67.514 215 221.502
67.5748 242.5 221.7014
67.6356 236.25 221.9009
67.6964 250 222.1004
67.7572 228.235 222.2999

67.818 240 222.4993
67.8788 222.5 222.6988
67.9396 252.5 222.8983
68.0004 217.5 223.0978
68.0612 236.25 223.2972

68.122 202.5 223.4967
68.1828 220 223.6962
68.2436 236.25 223.8957
68.3044 208.75 224.0951
68.3652 235 224.2946

68.426 257.5 224.4941
68.4867 202.5 224.6932
68.5475 241.25 224.8927
68.6083 245 225.0922
68.6691 210 225.2916
68.7299 235 225.4911
68.7907 222.5 225.6906
68.8515 211.25 225.8901
68.9123 238.75 226.0895
68.9731 225 226.289
69.0339 256.25 226.4885
69.0947 225 226.688



69.1555 255 226.8874
69.2163 237.5 227.0869
69.2771 225 227.2864
69.3379 262.5 227.4859
69.3987 242.5 227.6853
69.4595 238.75 227.8848
69.5203 230 228.0843
69.5811 267.5 228.2838
69.6419 258.824 228.4832
69.7026 232.5 228.6824
69.7634 225 228.8819
69.8242 270 229.0813

69.885 243.75 229.2808
69.9458 252.5 229.4803
70.0066 238.75 229.6798
70.0674 241.25 229.8792
70.1282 247.5 230.0787

70.189 237.5 230.2782
70.2498 260 230.4777
70.3106 248.75 230.6771
70.3714 261.25 230.8766
70.4322 263.75 231.0761

70.493 268.75 231.2755
70.5538 242.5 231.475
70.6146 241.25 231.6745
70.6754 271.25 231.874
70.7362 241.25 232.0734

70.797 271.25 232.2729
70.8578 220 232.4724
70.9185 257.5 232.6715
70.9793 276.25 232.871
71.0401 232.5 233.0705
71.1009 223.75 233.27
71.1617 261.25 233.4694
71.2225 266.25 233.6689
71.2833 280 233.8684
71.3441 241.25 234.0679
71.4049 231.25 234.2673
71.4657 257.5 234.4668
71.5265 248.75 234.6663
71.5873 262.5 234.8658
71.6481 240 235.0652
71.7089 237.5 235.2647
71.7697 225 235.4642
71.8305 246.25 235.6637



71.8913 271.25 235.8631
71.9521 267.5 236.0626
72.0129 276.25 236.2621
72.0737 257.5 236.4616
72.1344 242.5 236.6607
72.1952 266.25 236.8602

72.256 248.75 237.0597
72.3168 278.75 237.2591
72.3776 260 237.4586
72.4384 248.75 237.6581
72.4992 281.25 237.8576

72.56 246.25 238.057
72.6208 245 238.2565
72.6816 285.333 238.456
72.7424 261.25 238.6554
72.8032 298.75 238.8549

72.864 238.75 239.0544
72.9248 261.25 239.2539
72.9856 276.25 239.4533
73.0464 240 239.6528
73.1072 242.5 239.8523

73.168 237.5 240.0518
73.2288 275 240.2512
73.2896 245 240.4507
73.3504 258.75 240.6502
73.4111 256.25 240.8493
73.4719 258.75 241.0488
73.5327 300 241.2483
73.5935 282.5 241.4478
73.6543 241.25 241.6472
73.7151 240 241.8467
73.7759 311.25 242.0462
73.8367 246.25 242.2457
73.8975 272.5 242.4451
73.9583 253.333 242.6446
74.0191 270 242.8441
74.0799 253.75 243.0436
74.1407 252.5 243.243
74.2015 250 243.4425
74.2623 260 243.642
74.3231 250 243.8415
74.3839 260 244.0409
74.4447 243.75 244.2404
74.5055 280 244.4399
74.5663 247.5 244.6394



74.627 270 244.8385
74.6878 245 245.038
74.7486 241.25 245.2374
74.8094 267.5 245.4369
74.8702 258.75 245.6364

74.931 264 245.8359
74.9918 250 246.0353
75.0526 262.5 246.2348
75.1134 253.75 246.4343
75.1742 275 246.6338

75.235 270 246.8332
75.2958 228.75 247.0327
75.3566 255 247.2322
75.4174 251.25 247.4317
75.4782 237.333 247.6311

75.539 280 247.8306
75.5998 208.75 248.0301
75.6606 286.667 248.2296
75.7214 275 248.429
75.7822 251.25 248.6285
75.8429 281.333 248.8277
75.9037 256.25 249.0271
75.9645 240 249.2266
76.0253 266.25 249.4261
76.0861 246.25 249.6256
76.1469 290 249.825
76.2077 265.333 250.0245
76.2685 283.75 250.224
76.3293 247.5 250.4235
76.3901 244 250.6229
76.4509 238.75 250.8224
76.5117 282.5 251.0219
76.5725 261.333 251.2214
76.6333 255 251.4208
76.6941 238.75 251.6203
76.7549 277.333 251.8198
76.8157 281.25 252.0193
76.8765 233.75 252.2187
76.9373 212.5 252.4182
76.9981 254.667 252.6177
77.0588 261.25 252.8168
77.1196 258.75 253.0163
77.1804 216 253.2158
77.2412 310 253.4152

77.302 255 253.6147



77.3628 236.25 253.8142
77.4236 266.667 254.0137
77.4844 222.5 254.2131
77.5452 280 254.4126

77.606 277.333 254.6121
77.6668 251.25 254.8116
77.7276 280 255.011
77.7884 255 255.2105
77.8492 285.333 255.41

77.91 235 255.6095
77.9708 215 255.8089
78.0316 217.333 256.0084
78.0924 276.25 256.2079
78.1532 285 256.4074

78.214 258.75 256.6068
78.2747 273.333 256.806
78.3355 266.25 257.0055
78.3963 251.25 257.2049
78.4571 266.667 257.4044
78.5179 241.25 257.6039
78.5787 267.5 257.8034
78.6395 272 258.0028
78.7003 260 258.2023
78.7611 266.25 258.4018
78.8219 238.75 258.6013
78.8827 265.333 258.8007
78.9435 270 259.0002
79.0043 270 259.1997
79.0651 261.333 259.3992
79.1259 265 259.5986
79.1867 291.25 259.7981
79.2475 298.667 259.9976
79.3083 256.25 260.197
79.3691 266.25 260.3965
79.4299 251.25 260.596
79.4906 264 260.7951
79.5514 220 260.9946
79.6122 260 261.1941

79.673 262.667 261.3936
79.7338 288.75 261.593
79.7946 251.25 261.7925
79.8554 263.75 261.992
79.9162 272 262.1915

79.977 272.5 262.3909
80.0378 267.5 262.5904



80.0986 266.25 262.7899
80.1594 220 262.9894
80.2202 255 263.1888

80.281 261.25 263.3883
80.3418 236 263.5878
80.4026 280 263.7873
80.4634 262.5 263.9867
80.5242 216.25 264.1862

80.585 232 264.3857
80.6458 242.5 264.5852
80.7065 252.5 264.7843
80.7673 236.25 264.9838
80.8281 204 265.1833
80.8889 295 265.3827
80.9497 260 265.5822
81.0105 284 265.7817
81.0713 250 265.9812
81.1321 258.75 266.1806
81.1929 252.5 266.3801
81.2537 240 266.5796
81.3145 253.333 266.7791
81.3753 241.25 266.9785
81.4361 241.25 267.178
81.4969 257.5 267.3775
81.5577 254.667 267.5769
81.6185 241.25 267.7764
81.6793 257.5 267.9759
81.7401 271.25 268.1754
81.8009 260 268.3748
81.8617 245 268.5743
81.9224 237.5 268.7735
81.9832 261.25 268.9729

82.044 253.75 269.1724
82.1048 257.5 269.3719
82.1656 244 269.5714
82.2264 253.75 269.7708
82.2872 265 269.9703

82.348 256.25 270.1698
82.4088 229.333 270.3693
82.4696 253.75 270.5687
82.5304 242.5 270.7682
82.5912 248.75 270.9677

82.652 250 271.1672
82.7128 250.667 271.3666
82.7736 240 271.5661



82.8344 220 271.7656
82.8952 276.25 271.9651

82.956 250 272.1645
83.0168 240 272.364
83.0776 263.75 272.5635
83.1383 220 272.7626
83.1991 307.5 272.9621
83.2599 227.5 273.1616
83.3207 285 273.3611
83.3815 262.353 273.5605
83.4423 253.75 273.76
83.5031 242.5 273.9595
83.5639 248.75 274.159
83.6247 255 274.3584
83.6855 272.5 274.5579
83.7463 258.75 274.7574
83.8071 294.118 274.9568
83.8679 255 275.1563
83.9287 243.75 275.3558
83.9895 250 275.5553
84.0503 226.25 275.7547
84.1111 255 275.9542
84.1719 291.765 276.1537
84.2327 266.25 276.3532
84.2935 273.75 276.5526
84.3542 261.25 276.7518

84.415 261.25 276.9513
84.4758 242.5 277.1507
84.5366 253.75 277.3502
84.5974 243.75 277.5497
84.6582 233.75 277.7492

84.719 238.75 277.9486
84.7798 251.25 278.1481
84.8406 283.529 278.3476
84.9014 265 278.5471
84.9622 251.25 278.7465

85.023 253.75 278.946
85.0838 298.75 279.1455
85.1446 255 279.345
85.2054 275 279.5444
85.2662 255 279.7439

85.327 285 279.9434
85.3878 241.25 280.1429
85.4486 267.5 280.3423
85.5094 262.5 280.5418



85.5701 283.75 280.741
85.6309 256.471 280.9404
85.6917 250 281.1399
85.7525 245 281.3394
85.8133 276.25 281.5388
85.8741 257.5 281.7383
85.9349 293.75 281.9378
85.9957 260 282.1373
86.0565 280 282.3367
86.1173 263.75 282.5362
86.1781 275 282.7357
86.2389 275.294 282.9352
86.2997 266.25 283.1346
86.3605 276.25 283.3341
86.4213 261.25 283.5336
86.4821 245 283.7331
86.5429 262.5 283.9325
86.6037 252.5 284.132
86.6645 261.25 284.3315
86.7253 295 284.531

86.786 273.75 284.7301
86.8468 267.5 284.9296
86.9076 290 285.1291
86.9684 313.75 285.3285
87.0292 282.5 285.528

87.09 277.5 285.7275
87.1508 248.75 285.927
87.2116 266.25 286.1264
87.2724 265 286.3259
87.3332 261.25 286.5254

87.394 265 286.7249
87.4548 233.75 286.9243
87.5156 301.25 287.1238
87.5764 283.75 287.3233
87.6372 246.25 287.5228

87.698 252.5 287.7222
87.7588 283.75 287.9217
87.8196 237.647 288.1212
87.8804 272.5 288.3207
87.9412 255 288.5201
88.0019 257.5 288.7193
88.0627 241.25 288.9187
88.1235 240 289.1182
88.1843 252.5 289.3177
88.2451 268.75 289.5172



88.3059 253.75 289.7166
88.3667 236.25 289.9161
88.4275 287.5 290.1156
88.4883 261.25 290.3151
88.5491 273.75 290.5145
88.6099 271.25 290.714
88.6707 271.25 290.9135
88.7315 250 291.113
88.7923 308.75 291.3124
88.8531 265 291.5119
88.9139 261.25 291.7114
88.9747 291.25 291.9109
89.0355 253.75 292.1103
89.0963 247.5 292.3098
89.1571 255 292.5093
89.2178 277.647 292.7084
89.2786 250.667 292.9079
89.3394 247.5 293.1074
89.4002 274.118 293.3069

89.461 283.75 293.5063
89.5218 255 293.7058
89.5826 236.25 293.9053
89.6434 268.75 294.1048
89.7042 250 294.3042

89.765 248.75 294.5037
89.8258 253.75 294.7032
89.8866 298.75 294.9027
89.9474 283.75 295.1021
90.0082 252.5 295.3016

90.069 247.5 295.5011
90.1298 295 295.7006
90.1906 265 295.9
90.2514 260 296.0995
90.3122 262.5 296.299

90.373 297.5 296.4984
90.4337 290 296.6976
90.4945 260 296.8971
90.5553 266.25 297.0965
90.6161 273.75 297.296
90.6769 251.25 297.4955
90.7377 260 297.695
90.7985 240 297.8944
90.8593 298.75 298.0939
90.9201 287.059 298.2934
90.9809 280 298.4929



91.0417 235 298.6923
91.1025 288.75 298.8918
91.1633 262.5 299.0913
91.2241 248.75 299.2908
91.2849 241.25 299.4902
91.3457 268.75 299.6897
91.4065 265 299.8892
91.4673 243.75 300.0887
91.5281 281.25 300.2881
91.5889 250.588 300.4876
91.6496 288.75 300.6868
91.7104 247.5 300.8862
91.7712 247.5 301.0857

91.832 281.25 301.2852
91.8928 248.75 301.4847
91.9536 285 301.6841
92.0144 303.75 301.8836
92.0752 246.25 302.0831

92.136 250.588 302.2826
92.1968 301.25 302.482
92.2576 253.75 302.6815
92.3184 275 302.881
92.3792 301.25 303.0805

92.44 255 303.2799
92.5008 293.75 303.4794
92.5616 271.25 303.6789
92.6224 275.294 303.8783
92.6832 278.75 304.0778

92.744 296.25 304.2773
92.8048 267.5 304.4768
92.8655 273.75 304.6759
92.9263 281.176 304.8754
92.9871 257.5 305.0749
93.0479 237.5 305.2743
93.1087 262.5 305.4738
93.1695 287.5 305.6733
93.2303 283.75 305.8728
93.2911 277.647 306.0722
93.3519 303.75 306.2717
93.4127 271.25 306.4712
93.4735 262.5 306.6707
93.5343 251.25 306.8701
93.5951 265 307.0696
93.6559 312.941 307.2691
93.7167 280 307.4686



93.7775 273.75 307.668
93.8383 238.75 307.8675
93.8991 271.765 308.067
93.9599 273.75 308.2665
94.0207 272.5 308.4659
94.0814 312.5 308.6651
94.1422 296.471 308.8646

94.203 292.5 309.064
94.2638 295 309.2635
94.3246 277.5 309.463
94.3854 276.25 309.6625
94.4462 275.294 309.8619

94.507 287.5 310.0614
94.5678 255 310.2609
94.6286 290 310.4603
94.6894 292.941 310.6598
94.7502 292.5 310.8593

94.811 276.25 311.0588
94.8718 253.75 311.2582
94.9326 292.5 311.4577
94.9934 274.118 311.6572
95.0542 266.25 311.8567

95.115 266.25 312.0561
95.1758 272.5 312.2556
95.2366 289.412 312.4551
95.2973 291.25 312.6542
95.3581 266.25 312.8537
95.4189 271.765 313.0532
95.4797 256.25 313.2527
95.5405 265 313.4521
95.6013 251.25 313.6516
95.6621 286.25 313.8511
95.7229 269.412 314.0506
95.7837 278.75 314.25
95.8445 316.25 314.4495
95.9053 283.529 314.649
95.9661 278.75 314.8485
96.0269 297.5 315.0479
96.0877 296.471 315.2474
96.1485 268.75 315.4469
96.2093 262.5 315.6464
96.2701 225 315.8458
96.3309 256.471 316.0453
96.3917 267.5 316.2448
96.4525 250 316.4443



96.5133 281.25 316.6437
96.574 274.118 316.8429

96.6348 310 317.0424
96.6956 325 317.2418
96.7564 292.5 317.4413
96.8172 277.647 317.6408

96.878 298.75 317.8402
96.9388 255 318.0397
96.9996 282.5 318.2392
97.0604 248.235 318.4387
97.1212 276.25 318.6381

97.182 285 318.8376
97.2428 288.235 319.0371
97.3036 243.75 319.2366
97.3644 312.5 319.436
97.4252 294.118 319.6355

97.486 296.25 319.835
97.5468 276.25 320.0345
97.6076 290 320.2339
97.6684 264.706 320.4334
97.7292 276.25 320.6329
97.7899 282.5 320.832
97.8507 282.353 321.0315
97.9115 298.75 321.231
97.9723 305.882 321.4305
98.0331 276.25 321.6299
98.0939 272.5 321.8294
98.1547 278.824 322.0289
98.2155 267.059 322.2284
98.2763 275 322.4278
98.3371 241.176 322.6273
98.3979 255 322.8268
98.4587 235.294 323.0263
98.5195 272.222 323.2257
98.5803 243.75 323.4252
98.6411 194.118 323.6247
98.7019 238.824 323.8242
98.7627 218.75 324.0236
98.8235 188.889 324.2231
98.8843 217.647 324.4226
98.9451 241.111 324.6221
99.0058 211.111 324.8212
99.0666 223.333 325.0207
99.1274 224.444 325.2201
99.1882 211.111 325.4196



99.249 191.579 325.6191
99.3098 233.333 325.8186
99.3706 231.579 326.018
99.4314 241 326.2175
99.4922 222 326.417

99.553 226.667 326.6165
99.6138 251.818 326.8159
99.6746 218.095 327.0154
99.7354 272.632 327.2149
99.7962 269.412 327.4144

99.857 251.848 327.6138



Depth (m) diameter (in) Depth (ft)
1.59002 8.61951 5.216585
1.63991 8.56927 5.380266
1.68979 8.56347 5.543914
1.73967 8.56712 5.707562
1.78956 8.55767 5.871242
1.83944 8.56347 6.03489
1.88932 8.51516 6.198538
1.93921 8.50743 6.362218
1.98909 8.50142 6.525866
2.03897 8.50872 6.689514
2.08885 8.50142 6.853162
2.13874 8.51129 7.016842
2.18862 8.50142 7.18049

2.2385 8.50356 7.344138
2.28839 8.50872 7.507819
2.33827 8.50142 7.671466
2.38815 8.50872 7.835114
2.43804 8.50142 7.998795
2.48792 8.50872 8.162443

2.5378 8.50295 8.32609
2.58769 8.50507 8.489771
2.63757 8.4995 8.653419
2.68745 8.50142 8.817067
2.73733 8.50641 8.980714
2.78722 8.50295 9.144395

2.8371 8.50641 9.308043
2.88698 8.50295 9.471691
2.93687 8.50872 9.635371
2.98675 8.50641 9.799019
3.03663 8.50743 9.962667
3.08652 8.50356 10.12635

3.1364 8.51419 10.29
3.18628 8.51516 10.45364
3.23617 8.5183 10.61732
3.28605 8.51419 10.78097
3.33593 8.51902 10.94462
3.38582 8.5183 11.1083

3.4357 8.5131 11.27195
3.48558 8.53062 11.4356
3.53546 8.53062 11.59924
3.58535 8.52186 11.76292
3.63523 8.49777 11.92657
3.68511 8.48134 12.09022

3.735 8.48134 12.2539
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3.78488 8.48244 12.41755
3.83476 8.48134 12.5812
3.88465 8.47724 12.74488
3.93453 8.47724 12.90852
3.98441 8.48545 13.07217

4.0343 8.47724 13.23585
4.08418 8.48682 13.3995
4.13406 8.47724 13.56315
4.18394 8.48134 13.7268
4.23383 8.48244 13.89048
4.28371 8.47724 14.05412
4.33359 8.48955 14.21777
4.38348 8.50187 14.38145
4.43336 8.50187 14.5451
4.48324 8.49777 14.70875
4.53313 8.49996 14.87243
4.58301 8.50246 15.03608
4.63289 8.49777 15.19972
4.68278 8.50029 15.36341
4.73266 8.50324 15.52705
4.78254 8.50029 15.6907
4.83242 8.49777 15.85435
4.88231 8.50535 16.01803
4.93219 8.50324 16.18168
4.98207 8.50029 16.34532
5.03196 8.49777 16.50901
5.08184 8.50029 16.67265
5.13172 8.49777 16.8363
5.18161 8.50029 16.99998
5.23149 8.50324 17.16363
5.28137 8.50535 17.32728
5.33126 8.50324 17.49096
5.38114 8.50029 17.65461
5.43102 8.49777 17.81825

5.4809 8.49524 17.9819
5.53079 8.49777 18.14558
5.58067 8.50029 18.30923
5.63055 8.50324 18.47288
5.68044 8.50535 18.63656
5.73032 8.49777 18.80021

5.7802 8.49777 18.96385
5.83009 8.50535 19.12753
5.87997 8.49777 19.29118
5.92985 8.49524 19.45483
5.97974 8.50324 19.61851



6.02962 8.50324 19.78216
6.0795 8.49524 19.94581

6.12938 8.50324 20.10945
6.17927 8.50535 20.27313
6.22915 8.49777 20.43678
6.27903 8.50029 20.60043
6.32892 8.49777 20.76411

6.3788 8.50029 20.92776
6.42868 8.50324 21.09141
6.47857 8.50029 21.25509
6.52845 8.49777 21.41873
6.57833 8.5104 21.58238
6.62822 8.49777 21.74606

6.6781 8.50029 21.90971
6.72798 8.50324 22.07336
6.77786 8.50029 22.23701
6.82775 8.50324 22.40069
6.87763 8.49524 22.56433
6.92751 8.49777 22.72798

6.9774 8.5104 22.89166
7.02728 8.49777 23.05531
7.07716 8.50029 23.21896
7.12705 8.50324 23.38264
7.17693 8.50029 23.54629
7.22681 8.50324 23.70994

7.2767 8.49777 23.87362
7.32658 8.50029 24.03726
7.37646 8.5104 24.20091
7.42635 8.49777 24.36459
7.47623 8.50029 24.52824
7.52611 8.50324 24.69189
7.57599 8.50029 24.85554
7.62588 8.50324 25.01922
7.67576 8.50029 25.18286
7.72564 8.49777 25.34651
7.77553 8.5104 25.51019
7.82541 8.50324 25.67384
7.87529 8.50029 25.83749
7.92518 8.50324 26.00117
7.97506 8.50029 26.16482
8.02494 8.50324 26.32846
8.07483 8.50029 26.49214
8.12471 8.49777 26.65579
8.17459 8.50324 26.81944
8.22447 8.50535 26.98309



8.27436 8.50324 27.14677
8.32424 8.49524 27.31042
8.37412 8.50324 27.47406
8.42401 8.50029 27.63774
8.47389 8.49777 27.80139
8.52377 8.50029 27.96504
8.57366 8.50324 28.12872
8.62354 8.50535 28.29237
8.67342 8.50324 28.45602
8.72331 8.49524 28.6197
8.77319 8.50324 28.78334
8.82307 8.50535 28.94699
8.87295 8.51419 29.11064
8.92284 8.5104 29.27432
8.97272 8.51546 29.43797

9.0226 8.50872 29.60162
9.07249 8.5104 29.7653
9.12237 8.51419 29.92895
9.17225 8.5104 30.09259
9.22214 8.51419 30.25627
9.27202 8.5104 30.41992

9.3219 8.51546 30.58357
9.37179 8.51419 30.74725
9.42167 8.5104 30.9109
9.47155 8.5104 31.07455
9.52143 8.51419 31.23819
9.57132 8.5104 31.40187

9.6212 8.50872 31.56552
9.67108 8.52051 31.72917
9.72097 8.51419 31.89285
9.77085 8.5104 32.0565
9.82073 8.51419 32.22015
9.87062 8.5104 32.38383

9.9205 8.51419 32.54747
9.97038 8.5104 32.71112
10.0203 8.50872 32.8749
10.0701 8.52051 33.03829

10.12 8.5104 33.202
10.1699 8.50872 33.36571
10.2198 8.5104 33.52943
10.2697 8.51419 33.69314
10.3196 8.54073 33.85685
10.3694 8.54704 34.02024
10.4193 8.54073 34.18395
10.4692 8.52514 34.34767



10.5191 8.53062 34.51138
10.569 8.52051 34.67509

10.6189 8.53062 34.83881
10.6687 8.52514 35.00219
10.7186 8.52556 35.1659
10.7685 8.53609 35.32962
10.8184 8.53062 35.49333
10.8683 8.52556 35.65704
10.9182 8.53062 35.82076

10.968 8.52051 35.98414
11.0179 8.53062 36.14786
11.0678 8.53062 36.31157
11.1177 8.52514 36.47528
11.1676 8.56094 36.639
11.2175 8.55799 36.80271
11.2673 8.56094 36.9661
11.3172 8.55589 37.12981
11.3671 8.56347 37.29352

11.417 8.566 37.45724
11.4669 8.55799 37.62095
11.5168 8.57105 37.78466
11.5666 8.55589 37.94805
11.6165 8.56347 38.11176
11.6664 8.55589 38.27548
11.7163 8.55083 38.43919
11.7662 8.56347 38.6029
11.8161 8.56094 38.76662
11.8659 8.56094 38.93
11.9158 8.55252 39.09371
11.9657 8.55589 39.25743
12.0156 8.56094 39.42114
12.0655 8.55799 39.58485
12.1154 8.56094 39.74857
12.1652 8.55589 39.91195
12.2151 8.566 40.07567

12.265 8.566 40.23938
12.3149 8.57105 40.40309
12.3648 8.57105 40.56681
12.4147 8.57105 40.73052
12.4645 8.566 40.89391
12.5144 8.58116 41.05762
12.5643 8.57105 41.22133
12.6142 8.57105 41.38505
12.6641 8.566 41.54876

12.714 8.58116 41.71247



12.7638 8.57105 41.87586
12.8137 8.57105 42.03957
12.8636 8.566 42.20328
12.9135 8.58116 42.367
12.9634 8.57105 42.53071
13.0133 8.5761 42.69443
13.0631 8.57105 42.85781

13.113 8.58621 43.02152
13.1629 8.5761 43.18524
13.2128 8.5761 43.34895
13.2627 8.5761 43.51266
13.3125 8.58621 43.67605
13.3624 8.57105 43.83976
13.4123 8.58116 44.00348
13.4622 8.5761 44.16719
13.5121 8.58116 44.3309

13.562 8.57442 44.49462
13.6118 8.57755 44.658
13.6617 8.5761 44.82172
13.7116 8.58116 44.98543
13.7615 8.5761 45.14914
13.8114 8.5761 45.31286
13.8613 8.58116 45.47657
13.9111 8.58116 45.63995

13.961 8.5761 45.80367
14.0109 8.57105 45.96738
14.0608 8.58224 46.13109
14.1107 8.5761 46.29481
14.1606 8.57105 46.45852
14.2104 8.5761 46.62191
14.2603 8.57755 46.78562
14.3102 8.5761 46.94933
14.3601 8.5761 47.11305

14.41 8.59632 47.27676
14.4599 8.59632 47.44047
14.5097 8.59632 47.60386
14.5596 8.61654 47.76757
14.6095 8.62159 47.93129
14.6594 8.61148 48.095
14.7093 8.62448 48.25871
14.7592 8.61979 48.42243

14.809 8.62159 48.58581
14.8589 8.62664 48.74952
14.9088 8.62159 48.91324
14.9587 8.62159 49.07695



15.0086 8.62917 49.24067
15.0585 8.62159 49.40438
15.1083 8.64686 49.56776
15.1582 8.64686 49.73148
15.2081 8.66202 49.89519

15.258 8.64325 50.0589
15.3079 8.66708 50.22262
15.3578 8.66708 50.38633
15.4076 8.66671 50.54972
15.4575 8.69235 50.71343
15.5074 8.72772 50.87714
15.5573 8.7418 51.04086
15.6072 8.74289 51.20457
15.6571 8.74289 51.36828
15.7069 8.74289 51.53167
15.7568 8.74289 51.69538
15.8067 8.7465 51.8591
15.8566 8.74289 52.02281
15.9065 8.73783 52.18652
15.9564 8.7465 52.35024
16.0062 8.74289 52.51362
16.0561 8.74289 52.67733

16.106 8.74289 52.84105
16.1559 8.75299 53.00476
16.2058 8.75119 53.16847
16.2557 8.75299 53.33219
16.3055 8.76816 53.49557
16.3554 8.79343 53.65929
16.4053 8.78332 53.823
16.4552 8.76816 53.98671
16.5051 8.77321 54.15043
16.5549 8.77321 54.31381
16.6048 8.77321 54.47753
16.6547 8.76816 54.64124
16.7046 8.78332 54.80495
16.7545 8.77321 54.96867
16.8044 8.76816 55.13238
16.8542 8.77321 55.29576
16.9041 8.77826 55.45948

16.954 8.77321 55.62319
17.0039 8.77321 55.78691
17.0538 8.77826 55.95062
17.1037 8.76816 56.11433
17.1535 8.777 56.27772
17.2034 8.77321 56.44143



17.2533 8.76816 56.60514
17.3032 8.77321 56.76886
17.3531 8.74962 56.93257

17.403 8.72772 57.09628
17.4528 8.70035 57.25967
17.5027 8.6974 57.42338
17.5526 8.69235 57.5871
17.6025 8.67213 57.75081
17.6524 8.68729 57.91452
17.7023 8.67213 58.07824
17.7521 8.68224 58.24162

17.802 8.67213 58.40534
17.8519 8.68729 58.56905
17.9018 8.68224 58.73276
17.9517 8.67297 58.89648
18.0016 8.68224 59.06019
18.0514 8.68224 59.22357
18.1013 8.67845 59.38729
18.1512 8.67297 59.551
18.2011 8.68729 59.71471

18.251 8.67845 59.87843
18.3009 8.68224 60.04214
18.3507 8.68392 60.20553
18.4006 8.64686 60.36924
18.4505 8.64012 60.53295
18.5004 8.64181 60.69667
18.5503 8.6456 60.86038
18.6002 8.64012 61.02409

18.65 8.64181 61.18748
18.6999 8.64012 61.35119
18.7498 8.64686 61.51491
18.7997 8.64012 61.67862
18.8496 8.63675 61.84233
18.8995 8.64181 62.00605
18.9493 8.64012 62.16943
18.9992 8.64181 62.33315
19.0491 8.63675 62.49686

19.099 8.64012 62.66057
19.1489 8.64012 62.82429
19.1988 8.64686 62.988
19.2486 8.67213 63.15138
19.2985 8.68729 63.3151
19.3484 8.6894 63.47881
19.3983 8.75299 63.64252
19.4482 8.78332 63.80624



19.4981 8.80859 63.96995
19.5479 8.81533 64.13334
19.5978 8.8187 64.29705
19.6477 8.80353 64.46076
19.6976 8.8208 64.62448
19.7475 8.81364 64.78819
19.7974 8.80985 64.9519
19.8472 8.8187 65.11529
19.8971 8.8208 65.279

19.947 8.8288 65.44272
19.9969 8.80985 65.60643
20.0468 8.7989 65.77014
20.0966 8.80353 65.93353
20.1465 8.7989 66.09724
20.1964 8.79343 66.26096
20.2463 8.777 66.42467
20.2962 8.77826 66.58838
20.3461 8.7551 66.7521
20.3959 8.7551 66.91548
20.4458 8.7631 67.07919
20.4957 8.7551 67.24291
20.5456 8.69487 67.40662
20.5955 8.6974 67.57033
20.6454 8.70035 67.73405
20.6952 8.6974 67.89743
20.7451 8.70035 68.06115

20.795 8.69235 68.22486
20.8449 8.67845 68.38857
20.8948 8.72225 68.55229
20.9447 8.74794 68.716
20.9945 8.76605 68.87939
21.0444 8.89451 69.0431
21.0943 8.93494 69.20681
21.1442 8.94505 69.37053
21.1941 8.95768 69.53424

21.244 8.94673 69.69795
21.2938 8.96021 69.86134
21.3437 8.95221 70.02505
21.3936 8.93031 70.18876
21.4435 8.87429 70.35248
21.4934 8.8646 70.51619
21.5433 8.7989 70.6799
21.5931 8.78332 70.84329

21.643 8.78248 71.007
21.6929 8.78248 71.17072



21.7428 8.78332 71.33443
21.7927 8.7551 71.49814
21.8426 8.74962 71.66186
21.8924 8.74415 71.82524
21.9423 8.71256 71.98896
21.9922 8.65655 72.15267
22.0421 8.65697 72.31638

22.092 8.65655 72.4801
22.1419 8.6237 72.64381
22.1917 8.59632 72.8072
22.2416 8.6018 72.97091
22.2915 8.59632 73.13462
22.3414 8.59632 73.29834
22.3913 8.60137 73.46205
22.4412 8.57442 73.62576

22.491 8.5761 73.78915
22.5409 8.57442 73.95286
22.5908 8.5761 74.11657
22.6407 8.57105 74.28029
22.6906 8.57989 74.444
22.7405 8.5761 74.60771
22.7903 8.57442 74.7711
22.8402 8.5761 74.93481
22.8901 8.5761 75.09853

22.94 8.57989 75.26224
22.9899 8.59632 75.42595
23.0398 8.60137 75.58967
23.0896 8.60727 75.75305
23.1395 8.59632 75.91677
23.1894 8.60643 76.08048
23.2393 8.59632 76.24419
23.2892 8.60643 76.40791

23.339 8.60727 76.57129
23.3889 8.61148 76.735
23.4388 8.61148 76.89872
23.4887 8.60727 77.06243
23.5386 8.61148 77.22615
23.5885 8.61148 77.38986
23.6383 8.61822 77.55324
23.6882 8.61148 77.71696
23.7381 8.6018 77.88067

23.788 8.56094 78.04438
23.8379 8.56894 78.2081
23.8878 8.5761 78.37181
23.9376 8.56894 78.5352



23.9875 8.5761 78.69891
24.0374 8.58116 78.86262
24.0873 8.57442 79.02634
24.1372 8.5761 79.19005
24.1871 8.57442 79.35376
24.2369 8.55799 79.51715
24.2868 8.55589 79.68086
24.3367 8.56094 79.84458
24.3866 8.55252 80.00829
24.4365 8.56094 80.172
24.4864 8.55799 80.33572
24.5362 8.55589 80.4991
24.5861 8.55799 80.66281

24.636 8.55589 80.82653
24.6859 8.55799 80.99024
24.7358 8.55589 81.15395
24.7857 8.55799 81.31767
24.8355 8.56094 81.48105
24.8854 8.55589 81.64477
24.9353 8.55799 81.80848
24.9852 8.56094 81.97219
25.0351 8.55589 82.13591

25.085 8.55799 82.29962
25.1348 8.566 82.46301
25.1847 8.55799 82.62672
25.2346 8.55589 82.79043
25.2845 8.56094 82.95415
25.3344 8.55252 83.11786
25.3843 8.55589 83.28157
25.4341 8.55799 83.44496

25.484 8.56094 83.60867
25.5339 8.55083 83.77239
25.5838 8.566 83.9361
25.6337 8.57442 84.09981
25.6836 8.5761 84.26353
25.7334 8.57442 84.42691
25.7833 8.58621 84.59062
25.8332 8.58116 84.75434
25.8831 8.57989 84.91805

25.933 8.58116 85.08176
25.9829 8.58116 85.24548
26.0327 8.57989 85.40886
26.0826 8.58621 85.57258
26.1325 8.57989 85.73629
26.1824 8.58116 85.9



26.2323 8.57989 86.06372
26.2822 8.58116 86.22743

26.332 8.58116 86.39082
26.3819 8.58537 86.55453
26.4318 8.58621 86.71824
26.4817 8.58537 86.88196
26.5316 8.5761 87.04567
26.5815 8.58116 87.20938
26.6313 8.56894 87.37277
26.6812 8.57442 87.53648
26.7311 8.56094 87.70019

26.781 8.5761 87.86391
26.8309 8.566 88.02762
26.8807 8.57105 88.19101
26.9306 8.566 88.35472
26.9805 8.57105 88.51843
27.0304 8.566 88.68215
27.0803 8.57442 88.84586
27.1302 8.566 89.00957

27.18 8.56094 89.17296
27.2299 8.5761 89.33667
27.2798 8.57105 89.50039
27.3297 8.566 89.6641
27.3796 8.566 89.82781
27.4295 8.57105 89.99153
27.4793 8.57105 90.15491
27.5292 8.56894 90.31863
27.5791 8.566 90.48234

27.629 8.566 90.64605
27.6789 8.57105 90.80977
27.7288 8.56816 90.97348
27.7786 8.566 91.13686
27.8285 8.57105 91.30058
27.8784 8.57105 91.46429
27.9283 8.566 91.628
27.9782 8.566 91.79172
28.0281 8.57105 91.95543
28.0779 8.57105 92.11882
28.1278 8.566 92.28253
28.1777 8.56816 92.44624
28.2276 8.57105 92.60996
28.2775 8.56094 92.77367
28.3274 8.566 92.93738
28.3772 8.5761 93.10077
28.4271 8.57105 93.26448



28.477 8.566 93.4282
28.5269 8.566 93.59191
28.5768 8.5761 93.75562
28.6267 8.566 93.91934
28.6765 8.566 94.08272
28.7264 8.566 94.24643
28.7763 8.57105 94.41015
28.8262 8.57105 94.57386
28.8761 8.566 94.73758

28.926 8.57105 94.90129
28.9758 8.566 95.06467
29.0257 8.57105 95.22839
29.0756 8.566 95.3921
29.1255 8.57105 95.55581
29.1754 8.566 95.71953
29.2253 8.57105 95.88324
29.2751 8.566 96.04663

29.325 8.57105 96.21034
29.3749 8.566 96.37405
29.4248 8.57105 96.53777
29.4747 8.566 96.70148
29.5246 8.56894 96.86519
29.5744 8.56816 97.02858
29.6243 8.57442 97.19229
29.6742 8.566 97.35601
29.7241 8.566 97.51972

29.774 8.566 97.68343
29.8239 8.5761 97.84715
29.8737 8.566 98.01053
29.9236 8.57442 98.17424
29.9735 8.59127 98.33796
30.0234 8.60643 98.50167
30.0733 8.59127 98.66538
30.1231 8.56894 98.82877

30.173 8.53567 98.99248
30.2229 8.52514 99.1562
30.2728 8.51546 99.31991
30.3227 8.51419 99.48362
30.3726 8.51546 99.64734
30.4224 8.52556 99.81072
30.4723 8.52556 99.97444
30.5222 8.52556 100.1381
30.5721 8.52556 100.3019

30.622 8.53062 100.4656
30.6719 8.54578 100.6293



30.7217 8.56094 100.7927
30.7716 8.57105 100.9564
30.8215 8.566 101.1201
30.8714 8.55589 101.2838
30.9213 8.55083 101.4475
30.9712 8.56094 101.6112

31.021 8.55252 101.7746
31.0709 8.56094 101.9383
31.1208 8.55252 102.1021
31.1707 8.55083 102.2658
31.2206 8.54578 102.4295
31.2705 8.55083 102.5932
31.3203 8.55589 102.7566
31.3702 8.56094 102.9203
31.4201 8.62159 103.084

31.47 8.59632 103.2477
31.5199 8.57442 103.4114
31.5698 8.58621 103.5751
31.6196 8.57442 103.7385
31.6695 8.5761 103.9022
31.7194 8.5761 104.066
31.7693 8.57442 104.2297
31.8192 8.566 104.3934
31.8691 8.5761 104.5571
31.9189 8.57442 104.7205
31.9688 8.57105 104.8842
32.0187 8.58116 105.0479
32.0686 8.58621 105.2116
32.1185 8.59127 105.3753
32.1684 8.58621 105.5391
32.2182 8.58621 105.7024
32.2681 8.57989 105.8662

32.318 8.58621 106.0299
32.3679 8.58621 106.1936
32.4178 8.58537 106.3573
32.4677 8.58621 106.521
32.5175 8.5761 106.6844
32.5674 8.566 106.8481
32.6173 8.59632 107.0118
32.6672 8.60727 107.1755
32.7171 8.59632 107.3392

32.767 8.60643 107.503
32.8168 8.59632 107.6663
32.8667 8.60727 107.8301
32.9166 8.61148 107.9938



32.9665 8.60643 108.1575
33.0164 8.61654 108.3212
33.0663 8.62159 108.4849
33.1161 8.62664 108.6483

33.166 8.63465 108.812
33.2159 8.67718 108.9757
33.2658 8.6974 109.1394
33.3157 8.67718 109.3031
33.3655 8.65107 109.4665
33.4154 8.59127 109.6302
33.4653 8.57442 109.794
33.5152 8.56094 109.9577
33.5651 8.55589 110.1214

33.615 8.55083 110.2851
33.6648 8.56094 110.4485
33.7147 8.55799 110.6122
33.7646 8.55083 110.7759
33.8145 8.55083 110.9396
33.8644 8.55252 111.1033
33.9143 8.55589 111.2671
33.9641 8.57105 111.4304

34.014 8.56094 111.5942
34.0639 8.57105 111.7579
34.1138 8.56347 111.9216
34.1637 8.56094 112.0853
34.2136 8.5761 112.249
34.2634 8.57105 112.4124
34.3133 8.59632 112.5761
34.3632 8.59632 112.7398
34.4131 8.60643 112.9035

34.463 8.59632 113.0672
34.5129 8.60727 113.231
34.5627 8.60137 113.3943
34.6126 8.59632 113.5581
34.6625 8.65191 113.7218
34.7124 8.69487 113.8855
34.7623 8.71256 114.0492
34.8122 8.68392 114.2129

34.862 8.65191 114.3763
34.9119 8.61822 114.54
34.9618 8.61148 114.7037
35.0117 8.61275 114.8674
35.0616 8.61148 115.0311
35.1115 8.62159 115.1949
35.1613 8.61275 115.3582



35.2112 8.61654 115.522
35.2611 8.61275 115.6857

35.311 8.61654 115.8494
35.3609 8.61654 116.0131
35.4108 8.61275 116.1768
35.4606 8.60137 116.3402
35.5105 8.59084 116.5039
35.5604 8.59127 116.6676
35.6103 8.59127 116.8313
35.6602 8.59084 116.9951
35.7101 8.58621 117.1588
35.7599 8.59632 117.3222
35.8098 8.59632 117.4859
35.8597 8.58621 117.6496
35.9096 8.59084 117.8133
35.9595 8.59632 117.977
36.0094 8.60137 118.1407
36.0592 8.6018 118.3041
36.1091 8.62159 118.4678

36.159 8.62664 118.6315
36.2089 8.6317 118.7952
36.2588 8.62917 118.959
36.3087 8.62664 119.1227
36.3585 8.63465 119.2861
36.4084 8.63675 119.4498
36.4583 8.6317 119.6135
36.5082 8.62664 119.7772
36.5581 8.63465 119.9409

36.608 8.62664 120.1046
36.6578 8.63465 120.268
36.7077 8.64181 120.4317
36.7576 8.6317 120.5954
36.8075 8.6317 120.7592
36.8574 8.63465 120.9229
36.9072 8.6317 121.0862
36.9571 8.6317 121.25

37.007 8.60727 121.4137
37.0569 8.60137 121.5774
37.1068 8.6018 121.7411
37.1567 8.59632 121.9048
37.2065 8.60137 122.0682
37.2564 8.61275 122.2319
37.3063 8.61148 122.3956
37.3562 8.60643 122.5593
37.4061 8.59084 122.7231



37.456 8.60643 122.8868
37.5058 8.61148 123.0502
37.5557 8.61275 123.2139
37.6056 8.61654 123.3776
37.6555 8.60727 123.5413
37.7054 8.6018 123.705
37.7553 8.59632 123.8687
37.8051 8.59632 124.0321

37.855 8.59084 124.1958
37.9049 8.59084 124.3595
37.9548 8.59632 124.5232
38.0047 8.59084 124.687
38.0546 8.59084 124.8507
38.1044 8.58537 125.0141
38.1543 8.59084 125.1778
38.2042 8.59084 125.3415
38.2541 8.59084 125.5052

38.304 8.59127 125.6689
38.3539 8.59084 125.8326
38.4037 8.59084 125.996
38.4536 8.59084 126.1597
38.5035 8.59632 126.3234
38.5534 8.58537 126.4872
38.6033 8.58437 126.6509
38.6532 8.58116 126.8146

38.703 8.57989 126.978
38.7529 8.57989 127.1417
38.8028 8.58537 127.3054
38.8527 8.57989 127.4691
38.9026 8.5761 127.6328
38.9525 8.57989 127.7965
39.0023 8.58621 127.9599
39.0522 8.57989 128.1236
39.1021 8.57989 128.2873

39.152 8.58116 128.4511
39.2019 8.57989 128.6148
39.2518 8.58116 128.7785
39.3016 8.58537 128.9419
39.3515 8.58537 129.1056
39.4014 8.58621 129.2693
39.4513 8.57989 129.433
39.5012 8.56347 129.5967
39.5511 8.566 129.7604
39.6009 8.56347 129.9238
39.6508 8.55799 130.0875



39.7007 8.566 130.2512
39.7506 8.56347 130.415
39.8005 8.55589 130.5787
39.8504 8.55799 130.7424
39.9002 8.56894 130.9058
39.9501 8.5761 131.0695

40 8.57989 131.2332
40.0499 8.5761 131.3969
40.0998 8.58116 131.5606
40.1496 8.57989 131.724
40.1995 8.58116 131.8877
40.2494 8.57989 132.0514
40.2993 8.56094 132.2152
40.3492 8.55799 132.3789
40.3991 8.56094 132.5426
40.4489 8.55799 132.706
40.4988 8.55083 132.8697
40.5487 8.55799 133.0334
40.5986 8.55589 133.1971
40.6485 8.55252 133.3608
40.6984 8.55799 133.5245
40.7482 8.55083 133.6879
40.7981 8.56094 133.8516

40.848 8.55589 134.0153
40.8979 8.55589 134.1791
40.9478 8.55252 134.3428
40.9977 8.55083 134.5065
41.0475 8.55799 134.6699
41.0974 8.56094 134.8336
41.1473 8.55589 134.9973
41.1972 8.55799 135.161
41.2471 8.55589 135.3247

41.297 8.55799 135.4884
41.3468 8.55589 135.6518
41.3967 8.56094 135.8155
41.4466 8.55589 135.9792
41.4965 8.55252 136.143
41.5464 8.55589 136.3067
41.5963 8.55589 136.4704
41.6461 8.55252 136.6338

41.696 8.566 136.7975
41.7459 8.55083 136.9612
41.7958 8.55252 137.1249
41.8457 8.55589 137.2886
41.8956 8.55252 137.4523



41.9454 8.55589 137.6157
41.9953 8.56094 137.7794
42.0452 8.566 137.9432
42.0951 8.56347 138.1069

42.145 8.56094 138.2706
42.1949 8.566 138.4343
42.2447 8.566 138.5977
42.2946 8.566 138.7614
42.3445 8.56347 138.9251
42.3944 8.566 139.0888
42.4443 8.55083 139.2525
42.4942 8.55252 139.4162

42.544 8.55589 139.5796
42.5939 8.55083 139.7433
42.6438 8.55589 139.9071
42.6937 8.56816 140.0708
42.7436 8.566 140.2345
42.7935 8.57442 140.3982
42.8433 8.566 140.5616
42.8932 8.55589 140.7253
42.9431 8.55799 140.889

42.993 8.56094 141.0527
43.0429 8.55589 141.2164
43.0928 8.55083 141.3802
43.1426 8.55589 141.5435
43.1925 8.56094 141.7072
43.2424 8.55083 141.871
43.2923 8.56094 142.0347
43.3422 8.55589 142.1984
43.3921 8.55589 142.3621
43.4419 8.55083 142.5255
43.4918 8.54578 142.6892
43.5417 8.54578 142.8529
43.5916 8.55589 143.0166
43.6415 8.54704 143.1803
43.6913 8.54578 143.3437
43.7412 8.54578 143.5074
43.7911 8.54578 143.6712

43.841 8.55252 143.8349
43.8909 8.55083 143.9986
43.9408 8.54578 144.1623
43.9906 8.54704 144.3257
44.0405 8.56094 144.4894
44.0904 8.566 144.6531
44.1403 8.57105 144.8168



44.1902 8.5761 144.9805
44.2401 8.57442 145.1442
44.2899 8.60137 145.3076
44.3398 8.60643 145.4713
44.3897 8.61148 145.6351
44.4396 8.60727 145.7988
44.4895 8.61148 145.9625
44.5394 8.59632 146.1262
44.5892 8.58537 146.2896
44.6391 8.5761 146.4533

44.689 8.57442 146.617
44.7389 8.58116 146.7807
44.7888 8.56347 146.9444
44.8387 8.57105 147.1082
44.8885 8.57105 147.2715
44.9384 8.57989 147.4353
44.9883 8.59127 147.599
45.0382 8.59127 147.7627
45.0881 8.59084 147.9264

45.138 8.59084 148.0901
45.1878 8.58621 148.2535
45.2377 8.58621 148.4172
45.2876 8.60727 148.5809
45.3375 8.61148 148.7446
45.3874 8.64181 148.9083
45.4373 8.67297 149.0721
45.4871 8.60137 149.2354

45.537 8.57442 149.3992
45.5869 8.60137 149.5629
45.6368 8.63675 149.7266
45.6867 8.64686 149.8903
45.7366 8.62917 150.054
45.7864 8.6317 150.2174
45.8363 8.6018 150.3811
45.8862 8.57442 150.5448
45.9361 8.58116 150.7085

45.986 8.57442 150.8722
46.0359 8.5761 151.036
46.0857 8.58621 151.1993
46.1356 8.57442 151.3631
46.1855 8.5761 151.5268
46.2354 8.57105 151.6905
46.2853 8.57442 151.8542
46.3352 8.5761 152.0179

46.385 8.57989 152.1813



46.4349 8.57105 152.345
46.4848 8.57989 152.5087
46.5347 8.56894 152.6724
46.5846 8.56894 152.8362
46.6345 8.5761 152.9999
46.6843 8.57442 153.1633
46.7342 8.566 153.327
46.7841 8.57442 153.4907

46.834 8.57105 153.6544
46.8839 8.57442 153.8181
46.9337 8.58116 153.9815
46.9836 8.566 154.1452
47.0335 8.55252 154.3089
47.0834 8.55252 154.4726
47.1333 8.55252 154.6363
47.1832 8.55083 154.8001

47.233 8.55252 154.9634
47.2829 8.55252 155.1272
47.3328 8.54578 155.2909
47.3827 8.55799 155.4546
47.4326 8.55252 155.6183
47.4825 8.55083 155.782
47.5323 8.55252 155.9454
47.5822 8.55799 156.1091
47.6321 8.55083 156.2728

47.682 8.55252 156.4365
47.7319 8.55252 156.6002
47.7818 8.55083 156.764
47.8316 8.55799 156.9273
47.8815 8.54704 157.0911
47.9314 8.54704 157.2548
47.9813 8.54578 157.4185
48.0312 8.54704 157.5822
48.0811 8.55252 157.7459
48.1309 8.54704 157.9093
48.1808 8.55083 158.073
48.2307 8.57442 158.2367
48.2806 8.57442 158.4004
48.3305 8.57105 158.5642
48.3804 8.57442 158.7279
48.4302 8.57105 158.8913
48.4801 8.65107 159.055

48.53 8.53062 159.2187
48.5799 8.50872 159.3824
48.6298 8.50535 159.5461



48.6797 8.50872 159.7098
48.7295 8.49777 159.8732
48.7794 8.5104 160.0369
48.8293 8.50324 160.2006
48.8792 8.50872 160.3643
48.9291 8.50029 160.5281

48.979 8.50872 160.6918
49.0288 8.50324 160.8552
49.0787 8.50535 161.0189
49.1286 8.50872 161.1826
49.1785 8.50872 161.3463
49.2284 8.50535 161.51
49.2783 8.50872 161.6737
49.3281 8.54157 161.8371

49.378 8.56094 162.0008
49.4279 8.55799 162.1645
49.4778 8.56094 162.3283
49.5277 8.56347 162.492
49.5776 8.56347 162.6557
49.6274 8.56094 162.8191
49.6773 8.56347 162.9828
49.7272 8.56894 163.1465
49.7771 8.56094 163.3102

49.827 8.56894 163.4739
49.8769 8.56894 163.6376
49.9267 8.57105 163.801
49.9766 8.56894 163.9647
50.0265 8.56894 164.1284
50.0764 8.53567 164.2922
50.1263 8.53609 164.4559
50.1761 8.53062 164.6193

50.226 8.54073 164.783
50.2759 8.53609 164.9467
50.3258 8.53062 165.1104
50.3757 8.53062 165.2741
50.4256 8.53062 165.4378
50.4754 8.53062 165.6012
50.5253 8.55252 165.7649
50.5752 8.58621 165.9286
50.6251 8.57989 166.0923

50.675 8.57442 166.2561
50.7249 8.5761 166.4198
50.7747 8.57989 166.5832
50.8246 8.58537 166.7469
50.8745 8.58116 166.9106



50.9244 8.6018 167.0743
50.9743 8.60137 167.238
51.0242 8.59084 167.4017

51.074 8.60727 167.5651
51.1239 8.60137 167.7288
51.1738 8.60727 167.8925
51.2237 8.59632 168.0563
51.2736 8.60727 168.22
51.3235 8.59632 168.3837
51.3733 8.60643 168.5471
51.4232 8.61275 168.7108
51.4731 8.6018 168.8745

51.523 8.60643 169.0382
51.5729 8.57989 169.2019
51.6228 8.57442 169.3656
51.6726 8.57989 169.529
51.7225 8.5761 169.6927
51.7724 8.58537 169.8564
51.8223 8.58537 170.0202
51.8722 8.59127 170.1839
51.9221 8.58537 170.3476
51.9719 8.59127 170.511
52.0218 8.58537 170.6747
52.0717 8.60137 170.8384
52.1216 8.60727 171.0021
52.1715 8.61148 171.1658
52.2214 8.61822 171.3295
52.2712 8.60643 171.4929
52.3211 8.61822 171.6566

52.371 8.61654 171.8203
52.4209 8.61822 171.9841
52.4708 8.61654 172.1478
52.5207 8.6237 172.3115
52.5705 8.6237 172.4749
52.6204 8.6317 172.6386
52.6703 8.62917 172.8023
52.7202 8.62664 172.966
52.7701 8.64012 173.1297

52.82 8.64181 173.2934
52.8698 8.63465 173.4568
52.9197 8.63465 173.6205
52.9696 8.64181 173.7843
53.0195 8.64012 173.948
53.0694 8.63465 174.1117
53.1193 8.64181 174.2754



53.1691 8.64012 174.4388
53.219 8.65107 174.6025

53.2689 8.63675 174.7662
53.3188 8.64012 174.9299
53.3687 8.64686 175.0936
53.4186 8.67845 175.2573
53.4684 8.61822 175.4207
53.5183 8.61654 175.5844
53.5682 8.62917 175.7482
53.6181 8.64181 175.9119

53.668 8.63465 176.0756
53.7178 8.6317 176.239
53.7677 8.64012 176.4027
53.8176 8.64012 176.5664
53.8675 8.64686 176.7301
53.9174 8.6675 176.8938
53.9673 8.6974 177.0575
54.0171 8.70582 177.2209

54.067 8.70751 177.3846
54.1169 8.70582 177.5483
54.1668 8.70245 177.7121
54.2167 8.7113 177.8758
54.2666 8.70245 178.0395
54.3164 8.70582 178.2029
54.3663 8.70582 178.3666
54.4162 8.70751 178.5303
54.4661 8.67297 178.694

54.516 8.67297 178.8577
54.5659 8.67213 179.0214
54.6157 8.67297 179.1848
54.6656 8.65655 179.3485
54.7155 8.65655 179.5123
54.7654 8.65697 179.676
54.8153 8.65655 179.8397
54.8652 8.65191 180.0034

54.915 8.65655 180.1668
54.9649 8.66708 180.3305
55.0148 8.6675 180.4942
55.0647 8.67213 180.6579
55.1146 8.6675 180.8216
55.1645 8.66708 180.9853
55.2143 8.66202 181.1487
55.2642 8.6675 181.3124
55.3141 8.66708 181.4762

55.364 8.6675 181.6399



55.4139 8.66708 181.8036
55.4638 8.66202 181.9673
55.5136 8.67297 182.1307
55.5635 8.66708 182.2944
55.6134 8.67297 182.4581
55.6633 8.6675 182.6218
55.7132 8.66708 182.7855
55.7631 8.66202 182.9493
55.8129 8.67213 183.1126
55.8628 8.6675 183.2764
55.9127 8.65655 183.4401
55.9626 8.63675 183.6038
56.0125 8.63465 183.7675
56.0624 8.63465 183.9312
56.1122 8.64181 184.0946
56.1621 8.63465 184.2583

56.212 8.63465 184.422
56.2619 8.63465 184.5857
56.3118 8.6317 184.7494
56.3617 8.62917 184.9132
56.4115 8.63465 185.0765
56.4614 8.6317 185.2403
56.5113 8.63465 185.404
56.5612 8.6317 185.5677
56.6111 8.62917 185.7314

56.661 8.63465 185.8951
56.7108 8.64181 186.0585
56.7607 8.62917 186.2222
56.8106 8.63465 186.3859
56.8605 8.6317 186.5496
56.9104 8.62917 186.7133
56.9602 8.6317 186.8767
57.0101 8.63465 187.0404

57.06 8.62664 187.2042
57.1099 8.62917 187.3679
57.1598 8.64181 187.5316
57.2097 8.63465 187.6953
57.2595 8.62664 187.8587
57.3094 8.62664 188.0224
57.3593 8.6317 188.1861
57.4092 8.62917 188.3498
57.4591 8.64181 188.5135

57.509 8.6317 188.6773
57.5588 8.62917 188.8406
57.6087 8.6317 189.0044



57.6586 8.6317 189.1681
57.7085 8.62917 189.3318
57.7584 8.63675 189.4955
57.8083 8.6317 189.6592
57.8581 8.62917 189.8226

57.908 8.6317 189.9863
57.9579 8.62664 190.15
58.0078 8.63465 190.3137
58.0577 8.66202 190.4774
58.1076 8.66708 190.6412
58.1574 8.66202 190.8045
58.2073 8.66708 190.9683
58.2572 8.67213 191.132
58.3071 8.6675 191.2957

58.357 8.66202 191.4594
58.4069 8.67213 191.6231
58.4567 8.66202 191.7865
58.5066 8.67213 191.9502
58.5565 8.67213 192.1139
58.6064 8.66708 192.2776
58.6563 8.6675 192.4413
58.7062 8.66708 192.6051

58.756 8.67718 192.7684
58.8059 8.68729 192.9322
58.8558 8.68392 193.0959
58.9057 8.67718 193.2596
58.9556 8.68224 193.4233
59.0055 8.6894 193.587
59.0553 8.67718 193.7504
59.1052 8.68729 193.9141
59.1551 8.7113 194.0778

59.205 8.68729 194.2415
59.2549 8.65655 194.4053
59.3048 8.65697 194.569
59.3546 8.65697 194.7324
59.4045 8.65655 194.8961
59.4544 8.66202 195.0598
59.5043 8.66202 195.2235
59.5542 8.63465 195.3872
59.6041 8.6317 195.5509
59.6539 8.64012 195.7143
59.7038 8.62664 195.878
59.7537 8.68392 196.0417
59.8036 8.69235 196.2054
59.8535 8.68224 196.3692



59.9034 8.68729 196.5329
59.9532 8.6894 196.6963
60.0031 8.69235 196.86

60.053 8.70035 197.0237
60.1029 8.70245 197.1874
60.1528 8.6974 197.3511
60.2027 8.69487 197.5148
60.2525 8.66202 197.6782
60.3024 8.65107 197.8419
60.3523 8.65697 198.0056
60.4022 8.65655 198.1693
60.4521 8.66202 198.3331
60.5019 8.65655 198.4964
60.5518 8.64686 198.6602
60.6017 8.65655 198.8239
60.6516 8.65697 198.9876
60.7015 8.65107 199.1513
60.7514 8.65191 199.315
60.8012 8.65655 199.4784
60.8511 8.66202 199.6421

60.901 8.65107 199.8058
60.9509 8.65191 199.9695
61.0008 8.65191 200.1333
61.0507 8.65107 200.297
61.1005 8.65697 200.4604
61.1504 8.65107 200.6241
61.2003 8.65697 200.7878
61.2502 8.65655 200.9515
61.3001 8.65697 201.1152

61.35 8.64686 201.2789
61.3998 8.65655 201.4423
61.4497 8.65191 201.606
61.4996 8.66202 201.7697
61.5495 8.65655 201.9334
61.5994 8.65191 202.0972
61.6493 8.65655 202.2609
61.6991 8.65697 202.4243

61.749 8.65191 202.588
61.7989 8.65697 202.7517
61.8488 8.65655 202.9154
61.8987 8.65697 203.0791
61.9486 8.65655 203.2428
61.9984 8.65191 203.4062
62.0483 8.65697 203.5699
62.0982 8.66202 203.7336



62.1481 8.65655 203.8974
62.198 8.65697 204.0611

62.2479 8.66708 204.2248
62.2977 8.6675 204.3882
62.3476 8.66708 204.5519
62.3975 8.6675 204.7156
62.4474 8.67213 204.8793
62.4973 8.6675 205.043
62.5472 8.66708 205.2067

62.597 8.67297 205.3701
62.6469 8.66202 205.5338
62.6968 8.67297 205.6975
62.7467 8.66202 205.8613
62.7966 8.6675 206.025
62.8465 8.67718 206.1887
62.8963 8.6675 206.3521
62.9462 8.66708 206.5158
62.9961 8.67845 206.6795

63.046 8.68224 206.8432
63.0959 8.6894 207.0069
63.1458 8.65191 207.1706
63.1956 8.65655 207.334
63.2455 8.65191 207.4977
63.2954 8.65107 207.6614
63.3453 8.64686 207.8252
63.3952 8.65655 207.9889
63.4451 8.64181 208.1526
63.4949 8.65107 208.316
63.5448 8.64181 208.4797
63.5947 8.67213 208.6434
63.6446 8.6675 208.8071
63.6945 8.66708 208.9708
63.7443 8.67297 209.1342
63.7942 8.66708 209.2979
63.8441 8.6675 209.4616

63.894 8.67213 209.6254
63.9439 8.70035 209.7891
63.9938 8.71762 209.9528
64.0436 8.71677 210.1162
64.0935 8.68729 210.2799
64.1434 8.68392 210.4436
64.1933 8.67718 210.6073
64.2432 8.68392 210.771
64.2931 8.67718 210.9347
64.3429 8.67845 211.0981



64.3928 8.68729 211.2618
64.4427 8.67845 211.4255
64.4926 8.68392 211.5893
64.5425 8.66708 211.753
64.5924 8.66202 211.9167
64.6422 8.66202 212.0801
64.6921 8.6675 212.2438

64.742 8.66202 212.4075
64.7919 8.6456 212.5712
64.8418 8.63675 212.7349
64.8917 8.63465 212.8986
64.9415 8.6317 213.062
64.9914 8.62917 213.2257
65.0413 8.62917 213.3894
65.0912 8.6317 213.5532
65.1411 8.62917 213.7169

65.191 8.63675 213.8806
65.2408 8.64181 214.044
65.2907 8.63465 214.2077
65.3406 8.62917 214.3714
65.3905 8.61654 214.5351
65.4404 8.60727 214.6988
65.4903 8.59127 214.8625
65.5401 8.59084 215.0259

65.59 8.58116 215.1896
65.6399 8.58537 215.3534
65.6898 8.58621 215.5171
65.7397 8.58537 215.6808
65.7896 8.566 215.8445
65.8394 8.56894 216.0079
65.8893 8.56894 216.1716
65.9392 8.566 216.3353
65.9891 8.566 216.499

66.039 8.56894 216.6627
66.0889 8.5761 216.8264
66.1387 8.56894 216.9898
66.1886 8.56894 217.1535
66.2385 8.566 217.3173
66.2884 8.566 217.481
66.3383 8.57442 217.6447
66.3882 8.56894 217.8084

66.438 8.566 217.9718
66.4879 8.56894 218.1355
66.5378 8.57105 218.2992
66.5877 8.56347 218.4629



66.6376 8.57105 218.6266
66.6875 8.56894 218.7904
66.7373 8.57105 218.9537
66.7872 8.56894 219.1174
66.8371 8.566 219.2812

66.887 8.56347 219.4449
66.9369 8.5761 219.6086
66.9867 8.56347 219.772
67.0366 8.57105 219.9357
67.0865 8.57442 220.0994
67.1364 8.58621 220.2631
67.1863 8.59632 220.4268
67.2362 8.60137 220.5905

67.286 8.6018 220.7539
67.3359 8.6018 220.9176
67.3858 8.60137 221.0814
67.4357 8.57442 221.2451
67.4856 8.57442 221.4088
67.5355 8.57442 221.5725
67.5853 8.5761 221.7359
67.6352 8.56894 221.8996
67.6851 8.57442 222.0633

67.735 8.57442 222.227
67.7849 8.57105 222.3907
67.8348 8.57442 222.5544
67.8846 8.57442 222.7178
67.9345 8.57989 222.8815
67.9844 8.57442 223.0453
68.0343 8.56894 223.209
68.0842 8.57442 223.3727
68.1341 8.56894 223.5364
68.1839 8.56894 223.6998
68.2338 8.56894 223.8635
68.2837 8.56347 224.0272
68.3336 8.56646 224.1909
68.3835 8.56347 224.3546
68.4334 8.57442 224.5184
68.4832 8.56094 224.6817
68.5331 8.56347 224.8455

68.583 8.57442 225.0092
68.6329 8.56347 225.1729
68.6828 8.56894 225.3366
68.7327 8.56894 225.5003
68.7825 8.56347 225.6637
68.8324 8.57105 225.8274



68.8823 8.56347 225.9911
68.9322 8.56894 226.1548
68.9821 8.57442 226.3185

69.032 8.56347 226.4823
69.0818 8.56894 226.6456
69.1317 8.56894 226.8094
69.1816 8.56894 226.9731
69.2315 8.56894 227.1368
69.2814 8.56347 227.3005
69.3313 8.56894 227.4642
69.3811 8.56347 227.6276

69.431 8.5761 227.7913
69.4809 8.56347 227.955
69.5308 8.57442 228.1187
69.5807 8.56347 228.2824
69.6306 8.566 228.4462
69.6804 8.56894 228.6095
69.7303 8.56894 228.7733
69.7802 8.56894 228.937
69.8301 8.56894 229.1007

69.88 8.55799 229.2644
69.9299 8.56347 229.4281
69.9797 8.55799 229.5915
70.0296 8.56094 229.7552
70.0795 8.55799 229.9189
70.1294 8.56347 230.0826
70.1793 8.55799 230.2464
70.2292 8.55589 230.4101

70.279 8.56347 230.5735
70.3289 8.55252 230.7372
70.3788 8.55799 230.9009
70.4287 8.55799 231.0646
70.4786 8.566 231.2283
70.5284 8.55799 231.3917
70.5783 8.55799 231.5554
70.6282 8.56347 231.7191
70.6781 8.55589 231.8828

70.728 8.55799 232.0465
70.7779 8.56347 232.2103
70.8277 8.55589 232.3736
70.8776 8.55799 232.5374
70.9275 8.55799 232.7011
70.9774 8.56347 232.8648
71.0273 8.56094 233.0285
71.0772 8.55799 233.1922



71.127 8.56094 233.3556
71.1769 8.55799 233.5193
71.2268 8.56347 233.683
71.2767 8.55589 233.8467
71.3266 8.55799 234.0104
71.3765 8.55589 234.1742
71.4263 8.56347 234.3375
71.4762 8.55589 234.5013
71.5261 8.55799 234.665

71.576 8.56347 234.8287
71.6259 8.56094 234.9924
71.6758 8.55799 235.1561
71.7256 8.56347 235.3195
71.7755 8.56094 235.4832
71.8254 8.55799 235.6469
71.8753 8.566 235.8106
71.9252 8.56347 235.9744
71.9751 8.55799 236.1381
72.0249 8.566 236.3015
72.0748 8.56347 236.4652
72.1247 8.56347 236.6289
72.1746 8.55799 236.7926
72.2245 8.56894 236.9563
72.2744 8.55589 237.12
72.3242 8.56347 237.2834
72.3741 8.56094 237.4471

72.424 8.56347 237.6108
72.4739 8.57105 237.7745
72.5238 8.56347 237.9383
72.5737 8.55589 238.102
72.6235 8.55799 238.2654
72.6734 8.56094 238.4291
72.7233 8.55799 238.5928
72.7732 8.56094 238.7565
72.8231 8.56347 238.9202

72.873 8.55252 239.0839
72.9228 8.56094 239.2473
72.9727 8.56347 239.411
73.0226 8.55589 239.5747
73.0725 8.55799 239.7385
73.1224 8.566 239.9022
73.1723 8.56347 240.0659
73.2221 8.56094 240.2293

73.272 8.55799 240.393
73.3219 8.56347 240.5567



73.3718 8.56094 240.7204
73.4217 8.55799 240.8841
73.4716 8.56094 241.0478
73.5214 8.56347 241.2112
73.5713 8.56094 241.3749
73.6212 8.56094 241.5386
73.6711 8.56094 241.7024

73.721 8.56347 241.8661
73.7708 8.55589 242.0295
73.8207 8.56094 242.1932
73.8706 8.56816 242.3569
73.9205 8.55589 242.5206
73.9704 8.56094 242.6843
74.0203 8.56347 242.848
74.0701 8.56094 243.0114

74.12 8.55589 243.1751
74.1699 8.55083 243.3388
74.2198 8.55589 243.5025
74.2697 8.5447 243.6663
74.3196 8.54578 243.83
74.3694 8.55408 243.9934
74.4193 8.55083 244.1571
74.4692 8.54578 244.3208
74.5191 8.53531 244.4845

74.569 8.53062 244.6482
74.6189 8.54578 244.8119
74.6687 8.56816 244.9753
74.7186 8.566 245.139
74.7685 8.57105 245.3027
74.8184 8.58224 245.4665
74.8683 8.58116 245.6302
74.9182 8.58224 245.7939

74.968 8.58116 245.9573
75.0179 8.58693 246.121
75.0678 8.60643 246.2847
75.1177 8.60643 246.4484
75.1676 8.63386 246.6121
75.2175 8.63675 246.7758
75.2673 8.63386 246.9392
75.3172 8.6317 247.1029
75.3671 8.63856 247.2666

75.417 8.6317 247.4304
75.4669 8.64181 247.5941
75.5168 8.63856 247.7578
75.5666 8.65191 247.9212



75.6165 8.64686 248.0849
75.6664 8.64686 248.2486
75.7163 8.65191 248.4123
75.7662 8.65733 248.576
75.8161 8.67718 248.7397
75.8659 8.68549 248.9031
75.9158 8.72772 249.0668
75.9657 8.72267 249.2305
76.0156 8.60101 249.3943
76.0655 8.60643 249.558
76.1154 8.60508 249.7217
76.1652 8.61148 249.8851
76.2151 8.61148 250.0488

76.265 8.60643 250.2125
76.3149 8.60643 250.3762
76.3648 8.60643 250.5399
76.4147 8.61654 250.7036
76.4645 8.60643 250.867
76.5144 8.60137 251.0307
76.5643 8.61148 251.1945
76.6142 8.61654 251.3582
76.6641 8.61148 251.5219

76.714 8.60643 251.6856
76.7638 8.61509 251.849
76.8137 8.59084 252.0127
76.8636 8.57755 252.1764
76.9135 8.5761 252.3401
76.9634 8.58621 252.5038
77.0133 8.58116 252.6675
77.0631 8.5761 252.8309

77.113 8.5761 252.9946
77.1629 8.58621 253.1584
77.2128 8.5761 253.3221
77.2627 8.58116 253.4858
77.3125 8.57105 253.6492
77.3624 8.58621 253.8129
77.4123 8.58116 253.9766
77.4622 8.5761 254.1403
77.5121 8.5761 254.304

77.562 8.58116 254.4677
77.6118 8.5761 254.6311
77.6617 8.58116 254.7948
77.7116 8.5761 254.9585
77.7615 8.58621 255.1223
77.8114 8.57105 255.286



77.8613 8.57755 255.4497
77.9111 8.57989 255.6131

77.961 8.57755 255.7768
78.0109 8.58116 255.9405
78.0608 8.5761 256.1042
78.1107 8.58116 256.2679
78.1606 8.5761 256.4316
78.2104 8.58116 256.595
78.2603 8.5761 256.7587
78.3102 8.58621 256.9225
78.3601 8.566 257.0862

78.41 8.5761 257.2499
78.4599 8.5761 257.4136
78.5097 8.58621 257.577
78.5596 8.57105 257.7407
78.6095 8.57989 257.9044
78.6594 8.57105 258.0681
78.7093 8.58116 258.2318
78.7592 8.58116 258.3955

78.809 8.5761 258.5589
78.8589 8.59632 258.7226
78.9088 8.60643 258.8864
78.9587 8.60137 259.0501
79.0086 8.60137 259.2138
79.0585 8.60643 259.3775
79.1083 8.6317 259.5409
79.1582 8.58116 259.7046
79.2081 8.57105 259.8683

79.258 8.57105 260.032
79.3079 8.5761 260.1957
79.3578 8.56094 260.3595
79.4076 8.57105 260.5228
79.4575 8.54578 260.6865
79.5074 8.53567 260.8503
79.5573 8.53062 261.014
79.6072 8.52051 261.1777
79.6571 8.52051 261.3414
79.7069 8.53062 261.5048
79.7568 8.52051 261.6685
79.8067 8.5104 261.8322
79.8566 8.49229 261.9959
79.9065 8.49019 262.1596
79.9564 8.49524 262.3234
80.0062 8.49019 262.4867
80.0561 8.49019 262.6505



80.106 8.48513 262.8142
80.1559 8.48008 262.9779
80.2058 8.47502 263.1416
80.2557 8.47502 263.3053
80.3055 8.55878 263.4687
80.3554 8.566 263.6324
80.4053 8.57105 263.7961
80.4552 8.57105 263.9598
80.5051 8.58116 264.1235
80.5549 8.56094 264.2869
80.6048 8.51546 264.4506
80.6547 8.5104 264.6144
80.7046 8.51546 264.7781
80.7545 8.5104 264.9418
80.8044 8.5104 265.1055
80.8542 8.5104 265.2689
80.9041 8.51546 265.4326

80.954 8.5104 265.5963
81.0039 8.5104 265.76
81.0538 8.51654 265.9237
81.1037 8.50535 266.0875
81.1535 8.51419 266.2508
81.2034 8.5447 266.4146
81.2533 8.55083 266.5783
81.3032 8.54578 266.742
81.3531 8.54578 266.9057

81.403 8.55083 267.0694
81.4528 8.54073 267.2328
81.5027 8.55083 267.3965
81.5526 8.53567 267.5602
81.6025 8.54939 267.7239
81.6524 8.54578 267.8876
81.7023 8.566 268.0514
81.7521 8.56094 268.2147

81.802 8.566 268.3785
81.8519 8.56094 268.5422
81.9018 8.566 268.7059
81.9517 8.56094 268.8696
82.0016 8.57286 269.0333
82.0514 8.56347 269.1967
82.1013 8.56816 269.3604
82.1512 8.566 269.5241
82.2011 8.57105 269.6878

82.251 8.566 269.8515
82.3009 8.57105 270.0153



82.3507 8.5761 270.1786
82.4006 8.57105 270.3424
82.4505 8.566 270.5061
82.5004 8.57105 270.6698
82.5503 8.5761 270.8335
82.6002 8.57105 270.9972

82.65 8.57286 271.1606
82.6999 8.57105 271.3243
82.7498 8.5761 271.488
82.7997 8.566 271.6517
82.8496 8.57105 271.8155
82.8995 8.5761 271.9792
82.9493 8.5761 272.1426
82.9992 8.566 272.3063
83.0491 8.5761 272.47

83.099 8.5761 272.6337
83.1489 8.566 272.7974
83.1988 8.54578 272.9611
83.2486 8.55083 273.1245
83.2985 8.56094 273.2882
83.3484 8.55408 273.4519
83.3983 8.54704 273.6156
83.4482 8.54073 273.7794
83.4981 8.54073 273.9431
83.5479 8.52051 274.1065
83.5978 8.52051 274.2702
83.6477 8.51546 274.4339
83.6976 8.52556 274.5976
83.7475 8.52051 274.7613
83.7974 8.52051 274.925
83.8472 8.52051 275.0884
83.8971 8.52051 275.2521

83.947 8.51654 275.4158
83.9969 8.54073 275.5795
84.0468 8.53567 275.7433
84.0966 8.53567 275.9066
84.1465 8.53062 276.0704
84.1964 8.53062 276.2341
84.2463 8.54073 276.3978
84.2962 8.53531 276.5615
84.3461 8.53062 276.7252
84.3959 8.54073 276.8886
84.4458 8.53567 277.0523
84.4957 8.52556 277.216
84.5456 8.52051 277.3797



84.5955 8.52051 277.5435
84.6454 8.52051 277.7072
84.6952 8.54578 277.8706
84.7451 8.55589 278.0343

84.795 8.56347 278.198
84.8449 8.55083 278.3617
84.8948 8.55589 278.5254
84.9447 8.566 278.6891
84.9945 8.55589 278.8525
85.0444 8.54578 279.0162
85.0943 8.50029 279.1799
85.1442 8.50029 279.3436
85.1941 8.48008 279.5074

85.244 8.48369 279.6711
85.2938 8.58621 279.8345
85.3437 8.58621 279.9982
85.3936 8.57755 280.1619
85.4435 8.58621 280.3256
85.4934 8.59127 280.4893
85.5433 8.5761 280.653
85.5931 8.59127 280.8164

85.643 8.59127 280.9801
85.6929 8.58621 281.1438
85.7428 8.58693 281.3076
85.7927 8.59632 281.4713
85.8426 8.58621 281.635
85.8924 8.58621 281.7984
85.9423 8.59632 281.9621
85.9922 8.59632 282.1258
86.0421 8.60643 282.2895

86.092 8.59127 282.4532
86.1419 8.60571 282.6169
86.1917 8.59632 282.7803
86.2416 8.59632 282.944
86.2915 8.59632 283.1077
86.3414 8.61654 283.2715
86.3913 8.61979 283.4352
86.4412 8.62664 283.5989

86.491 8.64686 283.7623
86.5409 8.68079 283.926
86.5908 8.73783 284.0897
86.6407 8.6317 284.2534
86.6906 8.64181 284.4171
86.7405 8.6317 284.5808
86.7903 8.62664 284.7442



86.8402 8.61509 284.9079
86.8901 8.62159 285.0716

86.94 8.6317 285.2354
86.9899 8.62159 285.3991
87.0398 8.61654 285.5628
87.0896 8.62448 285.7262
87.1395 8.62159 285.8899
87.1894 8.62159 286.0536
87.2393 8.61979 286.2173
87.2892 8.61654 286.381

87.339 8.62159 286.5444
87.3889 8.62159 286.7081
87.4388 8.62159 286.8718
87.4887 8.61979 287.0356
87.5386 8.61654 287.1993
87.5885 8.62664 287.363
87.6383 8.62159 287.5264
87.6882 8.61509 287.6901
87.7381 8.62664 287.8538

87.788 8.62159 288.0175
87.8379 8.61654 288.1812
87.8878 8.62159 288.3449
87.9376 8.62664 288.5083
87.9875 8.61654 288.672
88.0374 8.60571 288.8357
88.0873 8.60137 288.9995
88.1372 8.59632 289.1632
88.1871 8.59632 289.3269
88.2369 8.59632 289.4903
88.2868 8.60101 289.654
88.3367 8.59127 289.8177
88.3866 8.60571 289.9814
88.4365 8.59127 290.1451
88.4864 8.59632 290.3088
88.5362 8.60137 290.4722
88.5861 8.59127 290.6359

88.636 8.59632 290.7996
88.6859 8.60101 290.9634
88.7358 8.59632 291.1271
88.7857 8.60101 291.2908
88.8355 8.59127 291.4542
88.8854 8.59632 291.6179
88.9353 8.60643 291.7816
88.9852 8.58693 291.9453
89.0351 8.59632 292.109



89.085 8.60101 292.2727
89.1348 8.59127 292.4361
89.1847 8.60101 292.5998
89.2346 8.59632 292.7636
89.2845 8.59632 292.9273
89.3344 8.60643 293.091
89.3843 8.59632 293.2547
89.4341 8.59632 293.4181

89.484 8.60101 293.5818
89.5339 8.59632 293.7455
89.5838 8.6104 293.9092
89.6337 8.59127 294.0729
89.6836 8.58693 294.2366
89.7334 8.59127 294.4
89.7833 8.58621 294.5637
89.8332 8.58693 294.7275
89.8831 8.59632 294.8912

89.933 8.59163 295.0549
89.9829 8.566 295.2186
90.0327 8.57105 295.382
90.0826 8.56816 295.5457
90.1325 8.56094 295.7094
90.1824 8.5761 295.8731
90.2323 8.55878 296.0368
90.2822 8.57105 296.2006

90.332 8.56816 296.3639
90.3819 8.566 296.5276
90.4318 8.566 296.6914
90.4817 8.56816 296.8551
90.5316 8.566 297.0188
90.5814 8.566 297.1822
90.6313 8.56816 297.3459
90.6812 8.566 297.5096
90.7311 8.56094 297.6733

90.781 8.56816 297.837
90.8309 8.56094 298.0007
90.8807 8.56816 298.1641
90.9306 8.566 298.3278
90.9805 8.56094 298.4916
91.0304 8.56816 298.6553
91.0803 8.56094 298.819
91.1302 8.57105 298.9827

91.18 8.56816 299.1461
91.2299 8.56094 299.3098
91.2798 8.56347 299.4735



91.3297 8.5761 299.6372
91.3796 8.566 299.8009
91.4295 8.56816 299.9646
91.4793 8.5761 300.128
91.5292 8.56816 300.2917
91.5791 8.566 300.4555

91.629 8.5761 300.6192
91.6789 8.56816 300.7829
91.7288 8.57105 300.9466
91.7786 8.5761 301.11
91.8285 8.56816 301.2737
91.8784 8.566 301.4374
91.9283 8.5761 301.6011
91.9782 8.56816 301.7648
92.0281 8.57105 301.9286
92.0779 8.5761 302.0919
92.1278 8.56347 302.2557
92.1777 8.57105 302.4194
92.2276 8.5761 302.5831
92.2775 8.56816 302.7468
92.3274 8.566 302.9105
92.3772 8.57286 303.0739
92.4271 8.57105 303.2376

92.477 8.57105 303.4013
92.5269 8.57286 303.565
92.5768 8.58621 303.7287
92.6267 8.63386 303.8925
92.6765 8.5761 304.0558
92.7264 8.52051 304.2196
92.7763 8.51546 304.3833
92.8262 8.52592 304.547
92.8761 8.52051 304.7107

92.926 8.51546 304.8744
92.9758 8.52051 305.0378
93.0257 8.51185 305.2015
93.0756 8.52051 305.3652
93.1255 8.52051 305.5289
93.1754 8.51654 305.6926
93.2253 8.5104 305.8564
93.2751 8.52556 306.0197

93.325 8.5104 306.1835
93.3749 8.51654 306.3472
93.4248 8.52051 306.5109
93.4747 8.51546 306.6746
93.5246 8.51654 306.8383



93.5744 8.52051 307.0017
93.6243 8.51546 307.1654
93.6742 8.51185 307.3291
93.7241 8.52556 307.4928

93.774 8.51546 307.6566
93.8239 8.5104 307.8203
93.8737 8.52123 307.9837
93.9236 8.51546 308.1474
93.9735 8.51546 308.3111
94.0234 8.51654 308.4748
94.0733 8.52051 308.6385
94.1231 8.54073 308.8019

94.173 8.5447 308.9656
94.2229 8.52051 309.1293
94.2728 8.50029 309.293
94.3227 8.49307 309.4567
94.3726 8.45481 309.6205
94.4224 8.50535 309.7838
94.4723 8.52123 309.9476
94.5222 8.52051 310.1113
94.5721 8.51546 310.275

94.622 8.52051 310.4387
94.6719 8.52592 310.6024
94.7217 8.51546 310.7658
94.7716 8.51546 310.9295
94.8215 8.53062 311.0932
94.8714 8.51185 311.2569
94.9213 8.52051 311.4206
94.9712 8.51546 311.5844

95.021 8.51654 311.7477
95.0709 8.5104 311.9115
95.1208 8.52051 312.0752
95.1707 8.51546 312.2389
95.2206 8.51546 312.4026
95.2705 8.51654 312.5663
95.3203 8.52051 312.7297
95.3702 8.5104 312.8934
95.4201 8.52123 313.0571

95.47 8.51546 313.2208
95.5199 8.51546 313.3846
95.5698 8.5104 313.5483
95.6196 8.52123 313.7117
95.6695 8.5104 313.8754
95.7194 8.51546 314.0391
95.7693 8.52051 314.2028



95.8192 8.51546 314.3665
95.8691 8.51185 314.5302
95.9189 8.52051 314.6936
95.9688 8.55589 314.8573
96.0187 8.55408 315.021
96.0686 8.56094 315.1847
96.1185 8.55589 315.3485
96.1684 8.55083 315.5122
96.2182 7.05702 315.6756
96.2681 -2.57302 315.8393

96.318 -2.57807 316.003
96.3679 -2.57302 316.1667
96.4178 -2.57302 316.3304
96.4677 -2.57302 316.4941
96.5175 -2.57302 316.6575
96.5674 -2.57302 316.8212
96.6173 -2.57302 316.9849
96.6672 -2.57302 317.1486
96.7171 -2.57302 317.3124

96.767 -2.57302 317.4761
96.8168 -2.57807 317.6395
96.8667 -2.56797 317.8032
96.9166 -2.57771 317.9669
96.9665 -2.57302 318.1306
97.0164 -2.57302 318.2943
97.0663 -2.57302 318.458
97.1161 -2.57302 318.6214

97.166 -2.57302 318.7851
97.2159 -2.57302 318.9488
97.2658 -2.57302 319.1126
97.3157 -2.57302 319.2763
97.3655 -2.57302 319.4397
97.4154 -2.57302 319.6034
97.4653 -2.57807 319.7671
97.5152 -2.57302 319.9308
97.5651 -2.57302 320.0945

97.615 -2.57302 320.2582
97.6648 -2.57302 320.4216
97.7147 -2.57302 320.5853
97.7646 -2.57302 320.749
97.8145 -2.57302 320.9127
97.8644 -2.57302 321.0765
97.9143 -2.57302 321.2402
97.9641 -2.57302 321.4036

98.014 -2.57771 321.5673



98.0639 -2.57302 321.731
98.1138 -2.57302 321.8947
98.1637 -2.57302 322.0584
98.2136 -2.57302 322.2221
98.2634 -2.57302 322.3855
98.3133 -2.57302 322.5492
98.3632 -2.57302 322.7129
98.4131 -2.57302 322.8767

98.463 -2.57302 323.0404
98.5129 -2.57302 323.2041
98.5627 -2.5774 323.3675
98.6126 -2.57302 323.5312
98.6625 -2.57302 323.6949
98.7124 -2.57302 323.8586
98.7623 -2.57302 324.0223
98.8122 -2.57302 324.186

98.862 -2.57302 324.3494
98.9119 -2.57302 324.5131
98.9618 -2.57302 324.6768
99.0117 -2.57302 324.8406
99.0616 -2.57302 325.0043
99.1115 -2.57302 325.168
99.1613 -2.5774 325.3314
99.2112 -2.57302 325.4951
99.2611 -2.57302 325.6588

99.311 -2.57302 325.8225
99.3609 -2.57302 325.9862
99.4108 -2.57302 326.1499
99.4606 -2.57302 326.3133
99.5105 -2.57302 326.477
99.5604 -2.57302 326.6407
99.6103 -2.57688 326.8045
99.6602 -2.57302 326.9682
99.7101 -2.57302 327.1319
99.7599 -2.57302 327.2953
99.8098 -2.57302 327.459
99.8597 -2.57302 327.6227
99.9096 -2.57302 327.7864
99.9595 -2.57302 327.9501
100.009 -2.57648 328.1125
100.059 -2.58674 328.2766



Borehole at Location 21-25264 Nuetron, Gamma, and Caliper Data

Volumetric Water Content
Calculated from Neutron Data
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Depth (m) CPS Depth (ft) 9 in Corection
0.441154 222.273 1.447351 0.323783611

0.54092 221.333 1.774667 0.321681401
0.640686 213.333 2.101982 0.303985029
0.740453 243.478 2.4293 0.372459096
0.840219 260.889 2.756616 0.414173686
0.939985 240.435 3.083931 0.365328399

1.03975 270.222 3.411243 0.43716432
1.13952 266.522 3.738571 0.427997967
1.23928 244.545 4.065867 0.374970795
1.33905 307.111 4.393195 0.532185422
1.43882 284.444 4.720524 0.473023845
1.53858 270.222 5.047819 0.43716432
1.63835 278.667 5.375148 0.458338633
1.73811 253.333 5.702443 0.395880611
1.83788 232.889 6.029772 0.34785477
1.93765 268.889 6.3571 0.433854137
2.03741 318.667 6.684396 0.563273211
2.13718 284 7.011724 0.471889458
2.23695 237.273 7.339053 0.357970021
2.33671 247.5 7.666348 0.381957528
2.43648 254.872 7.993677 0.399583085
2.53624 225 8.320972 0.329909269
2.63601 240 8.648301 0.364312997
2.73578 258.5 8.975629 0.408358734
2.83554 266 9.302925 0.426710238
2.93531 266.341 9.630253 0.427551302
3.03507 321.5 9.957549 0.570988221
3.13484 289 10.28488 0.484718919
3.23461 328 10.61221 0.5888275
3.33437 311.5 10.9395 0.543919979
3.43414 285 11.26683 0.474445724
3.53391 354.146 11.59416 0.662495976
3.63367 305.366 11.92145 0.527544832
3.73344 321 12.24878 0.569623925

3.8332 300.976 12.57608 0.515933188
3.93297 334.211 12.90341 0.606051966
4.03274 285.641 13.23073 0.476086826

4.1325 351.795 13.55803 0.655748338
4.23227 354 13.88536 0.662076237
4.33203 317.949 14.21265 0.561323737

4.4318 323.077 14.53998 0.575298674
4.53157 336.41 14.86731 0.612191763
4.63133 357.436 15.19461 0.671979092

4.7311 313.846 15.52193 0.550228901

Volumetric Water Content
Calculated from Neutron Data
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4.83087 330.526 15.84926 0.595811713
4.93063 345.5 16.17656 0.637800187

5.0304 381 16.50389 0.741261893
5.13016 369.5 16.83118 0.707152996
5.22993 366 17.15851 0.696883874

5.3297 381.026 17.48584 0.741339644
5.42946 373.846 17.81314 0.71997717
5.52923 385.128 18.14046 0.753641867

5.629 328.5 18.46779 0.59020768
5.72876 331.795 18.79509 0.599331255
5.82853 323.59 19.12242 0.576703309
5.92829 328 19.44971 0.5888275
6.02806 315.897 19.77704 0.555765294
6.12783 311.5 20.10437 0.543919979
6.22759 343.243 20.43166 0.631407568
6.32736 314.872 20.75899 0.552996026
6.42712 308.5 21.08629 0.535889417
6.52689 295.5 21.41362 0.501576109
6.62666 331 21.74094 0.597125494
6.72642 335.385 22.06824 0.609327184
6.82619 322.632 22.39557 0.574081197
6.92596 306.842 22.7229 0.531469128
7.02572 346 23.05019 0.639219405
7.12549 360 23.37752 0.679402172
7.22525 344.103 23.70482 0.633840738
7.32502 342 24.03215 0.627896572
7.42479 327 24.35947 0.586070529
7.52455 334 24.68677 0.605463973
7.62432 310.769 25.0141 0.541959355
7.72408 342.051 25.34139 0.628040493
7.82385 308 25.66872 0.534555052
7.92362 339.024 25.99605 0.619518356
8.02338 299.5 26.32335 0.512049457
8.12315 324.5 26.65067 0.579197905
8.22292 330 26.978 0.594354989
8.32268 320.5 27.3053 0.568260769
8.42245 340 27.63263 0.622261716
8.52221 377.561 27.95992 0.731003072
8.62198 320.488 28.28725 0.568228068
8.72175 326.829 28.61458 0.585599539
8.82151 300 28.94187 0.513363935
8.92128 333 29.2692 0.602679992
9.02104 288.78 29.5965 0.484151897
9.12081 309 29.92383 0.537224945
9.22058 332.195 30.25116 0.600442146



9.32034 327.143 30.57845 0.586464499
9.42011 287.143 30.90578 0.479940027
9.51988 332.558 31.23311 0.601450902
9.61964 319.512 31.5604 0.565570532
9.91894 321.463 32.54236 0.570887224
10.0187 362.381 32.86965 0.686320919
10.1185 345.581 33.19708 0.638030026
10.2182 338.571 33.52418 0.618246494

10.318 364.286 33.8516 0.691874111
10.4178 310.732 34.17903 0.541860182
10.5175 368.293 34.50613 0.703605688
10.6173 325.714 34.83356 0.582531714
10.7171 324.186 35.16098 0.578336708
10.8168 305.306 35.48808 0.527385522
10.9166 318.537 35.81551 0.562920067
11.0164 280.5 36.14294 0.462980609
11.1161 332.195 36.47003 0.600442146
11.2159 318.537 36.79746 0.562920067
11.3157 317.143 37.12489 0.559138146
11.4154 289.756 37.45199 0.48666918
11.5152 343.902 37.77941 0.633271762

11.615 348.78 38.10684 0.64713033
11.7147 327 38.43394 0.586070529
11.8145 336.098 38.76137 0.611319316
11.9143 348.293 39.08879 0.645742041

12.014 324.39 39.41589 0.578896161
12.1138 329 39.74332 0.591588989
12.2136 285.366 40.07075 0.475382523
12.3133 330.5 40.39784 0.595739679
12.4131 355.5 40.72527 0.666393051
12.5129 313.5 41.0527 0.549296832
12.6126 315.122 41.3798 0.553671012
12.9119 351 42.36175 0.653472062
13.0117 310.769 42.68918 0.541959355
13.1115 311.5 43.0166 0.543919979
13.2112 269 43.3437 0.434129443

13.311 311.5 43.67113 0.543919979
13.5105 302 44.32565 0.518633611
13.6103 316.41 44.65308 0.557153093
13.7101 289.231 44.98051 0.485314542
13.8098 324.103 45.30761 0.578109141
13.9096 269.268 45.63503 0.434794398
14.0094 332.5 45.96246 0.601289683
14.1091 357 46.28956 0.670719658
14.2089 306.829 46.61699 0.53143452



14.3087 329.231 46.94441 0.592227535
14.4084 309.744 47.27151 0.539214358
14.5082 320 47.59894 0.566898756

14.608 277.436 47.92636 0.455230375
14.7077 286.5 48.25346 0.478289159
14.8075 355.5 48.58089 0.666393051
14.9072 325 48.90799 0.580570163

15.007 298.462 49.23542 0.509324361
15.1068 276 49.56284 0.451613844
15.2065 291.282 49.88994 0.490614143
15.3063 327 50.21737 0.586070529
15.4061 321.5 50.5448 0.570988221
15.5058 338 50.87189 0.616644632
15.6056 306 51.19932 0.529229226
15.7054 330.769 51.52675 0.596485107
15.8051 320.5 51.85385 0.568260769
15.9049 315 52.18127 0.553341583
16.0047 320 52.5087 0.566898756
16.1044 338.5 52.8358 0.618047234
16.2042 342.5 53.16323 0.629308057

16.304 323.5 53.49065 0.576456795
16.4037 343 53.81775 0.630720649
16.5035 339.5 54.14518 0.620855777
16.6033 366 54.4726 0.696883874

16.703 338.5 54.7997 0.618047234
16.8028 342.5 55.12713 0.629308057
16.9026 350.5 55.45456 0.652041859
17.0023 342.5 55.78166 0.629308057
17.1021 369.5 56.10908 0.707152996
17.2019 331.795 56.43651 0.599331255
17.3016 296.41 56.76361 0.503952147
17.4014 299 57.09104 0.510736156
17.5012 322 57.41846 0.572353657
17.6009 360 57.74556 0.679402172
17.7007 325 58.07299 0.580570163
17.8005 389 58.40041 0.765319051
17.9002 331 58.72751 0.597125494

18 368.5 59.05494 0.704213607
18.0998 328.5 59.38237 0.59020768
18.1995 328.5 59.70947 0.59020768
18.2993 301.5 60.03689 0.51731443
18.3991 358.5 60.36432 0.675056038
18.4988 355.122 60.69142 0.665304291
18.5986 353 61.01884 0.659203811
18.6984 320 61.34627 0.566898756



18.7981 366 61.67337 0.696883874
18.8979 332.5 62.0008 0.601289683
18.9977 362.5 62.32822 0.686667353
19.0974 330 62.65532 0.594354989
19.1972 370 62.98275 0.708624293

19.297 348.293 63.31018 0.645742041
19.3967 316.5 63.63728 0.557396691
19.4965 330 63.9647 0.594354989
19.5963 349.268 64.29213 0.648522515

19.696 342.439 64.61923 0.629135797
19.7958 345.366 64.94665 0.637420024
19.8956 330.732 65.27408 0.596382557
19.9953 329.268 65.60118 0.592329835
20.0951 346.5 65.92861 0.640639725
20.1949 309.268 66.25603 0.537941265
20.2946 358.571 66.58313 0.675261535
20.3944 362.381 66.91056 0.686320919
20.4942 311.22 67.23799 0.543168695
20.5939 309.048 67.56508 0.537353216
20.6937 328.5 67.89251 0.59020768
20.7935 341.463 68.21994 0.626381871
20.8932 349.268 68.54704 0.648522515

20.993 352.195 68.87446 0.656894679
21.0928 355.61 69.20189 0.666710003
21.1925 304.878 69.52899 0.526249604
21.2923 341 69.85642 0.625076926
21.3921 334.634 70.18384 0.607231338
21.4918 335.61 70.51094 0.609955592
21.5916 329.524 70.83837 0.593037811
21.6913 340.952 71.16547 0.624941694
21.7911 337.143 71.49289 0.614243163
21.8909 334.286 71.82032 0.606261016
21.9906 301.951 72.14742 0.518504279
22.0904 320.952 72.47485 0.569493012
22.1902 344.878 72.80227 0.636036219
22.2899 332.857 73.12937 0.602282249
22.3897 344.286 73.4568 0.634358915
22.4895 337.143 73.78423 0.614243163
22.5892 332.195 74.11133 0.600442146

22.689 328.095 74.43875 0.589089648
22.7888 327.805 74.76618 0.588289536
22.8885 340 75.09328 0.622261716
22.9883 345.854 75.4207 0.63880488
23.0881 278.537 75.74813 0.458010036
23.1878 315.61 76.07523 0.554989412



23.2876 334.5 76.40266 0.606857644
23.3874 363.81 76.73008 0.690485077
23.4871 334.5 77.05718 0.606857644
23.5869 312.5 77.38461 0.546606095
23.7864 351.22 78.03913 0.654101698
23.8862 346.341 78.36656 0.640187944

23.986 350.732 78.69399 0.652705337
24.0857 344.103 79.02109 0.633840738
24.1855 347 79.34851 0.642061146
24.2853 310.732 79.67594 0.541860182

24.385 339.512 80.00304 0.620889507
24.4848 358.049 80.33047 0.673751206
24.5846 301 80.65789 0.515996423
24.6843 342.439 80.98499 0.629135797
24.7841 292.5 81.31242 0.493770853
24.8839 287.805 81.63985 0.481641752
24.9836 315.122 81.96694 0.553671012
25.0834 346 82.29437 0.639219405
25.1832 351.22 82.6218 0.654101698
25.2829 342.439 82.9489 0.629135797
25.3827 303 83.27632 0.521275492
25.4825 321 83.60375 0.569623925
25.5822 297 83.93085 0.50549475

25.682 328.78 84.25828 0.590981074
25.7818 312.195 84.5857 0.54578634
25.8815 315.122 84.9128 0.553671012
25.9813 326 85.24023 0.583318081
26.0811 341 85.56766 0.625076926
26.1808 324 85.89475 0.577826782
26.2806 354.634 86.22218 0.663899615
26.3804 364.878 86.54961 0.69360301
26.4801 310 86.87671 0.539899482
26.5799 377.561 87.20413 0.731003072
26.6797 295 87.53156 0.500272264
26.7794 296.5 87.85866 0.504187353
26.8792 348 88.18609 0.644907288

26.979 309.5 88.51351 0.538561633
27.0787 323 88.84061 0.575087945
27.1785 325.366 89.16804 0.581575375
27.2783 299.024 89.49546 0.510799167

27.378 365 89.82256 0.693959491
27.4778 330.244 90.14999 0.595030577
27.5776 304.5 90.47742 0.525247099
27.6773 353.171 90.80452 0.659694686
27.7771 301.5 91.13194 0.51731443



27.8769 340.488 91.45937 0.623634984
27.9766 350.732 91.78647 0.652705337
28.0764 289 92.1139 0.484718919
28.1762 348.718 92.44132 0.646953529
28.2759 332.5 92.76842 0.601289683
28.3757 335 93.09585 0.608252434
28.4754 307.317 93.42295 0.532734188
28.5752 356.098 93.75037 0.668116753

28.675 378.537 94.0778 0.733909483
28.7747 362.564 94.4049 0.686853696
28.8745 378 94.73233 0.732309863
28.9743 346.5 95.05975 0.640639725

29.074 350.732 95.38685 0.652705337
29.1738 336.098 95.71428 0.611319316
29.2736 392.5 96.04171 0.775928218
29.3733 352.195 96.3688 0.656894679
29.4731 405.366 96.69623 0.815363595
29.5729 410 97.02366 0.829733786
29.6726 407 97.35076 0.820420671
29.7724 455.61 97.67818 0.97577078
29.8722 413.659 98.00561 0.841142303
29.9719 385.366 98.33271 0.754357818
30.0717 400.5 98.66014 0.800368635
30.1715 321.951 98.98756 0.572219794
30.2712 339 99.31466 0.61945095

30.371 332.5 99.64209 0.601289683
30.4708 286.19 99.96951 0.477493962
30.5705 331.22 100.2966 0.597735609
30.6703 397.561 100.624 0.791359077
30.7701 400.476 100.9515 0.800294918
30.8698 394.634 101.2786 0.782421783
30.9696 398.049 101.606 0.792852582
31.0694 460.976 101.9334 0.993490131
31.1691 482.857 102.2605 1.06688859
31.2689 448.571 102.5879 0.952696415
31.3687 440.952 102.9154 0.927939028
31.4684 472.683 103.2425 1.032533263
31.5682 509.524 103.5699 1.158782817

31.668 479.524 103.8973 1.055590547
31.7677 446.341 104.2244 0.94542663
31.8675 481.429 104.5519 1.062042879
31.9673 473.953 104.8793 1.036800283

32.067 474.091 105.2064 1.037264314
32.1668 467.907 105.5338 1.016541712
32.2666 487.619 105.8612 1.08310335



32.3663 446.667 106.1883 0.946488173
32.4661 472.381 106.5158 1.031519491
32.5659 439.535 106.8432 0.923359752
32.6656 433.81 107.1703 0.904939216
32.7654 447.907 107.4977 0.950529746
32.8652 452.381 107.8251 0.965161929
32.9649 456.098 108.1522 0.977377621
33.0647 476.19 108.4797 1.044331225
33.1645 433.81 108.8071 0.904939216
33.2642 460 109.1342 0.990258945

33.364 474.884 109.4616 1.039932215
33.4638 456.19 109.789 0.977680654
33.5635 488.837 110.1161 1.087264386
33.6633 499.512 110.4436 1.12397092
33.7631 497.619 110.771 1.117430717
33.8628 535.61 111.0981 1.251210566
34.0624 496.667 111.7529 1.114146656
34.1621 478.049 112.08 1.050604091
34.2619 474.146 112.4075 1.037449274
34.3617 460.976 112.7349 0.993490131
34.4614 464.878 113.062 1.00644494
34.5612 435.714 113.3894 0.911051054

34.661 456.585 113.7168 0.978982091
34.7607 460.952 114.0439 0.993410631
34.8605 416.5 114.3714 0.850037824
34.9602 406.829 114.6985 0.81989093

35.06 389.268 115.0259 0.766129605
35.1598 410.244 115.3533 0.830492867
35.2595 408.095 115.6804 0.823815701
35.3593 412.381 116.0079 0.8371514
35.4591 392.195 116.3353 0.775001676
35.5588 388.78 116.6624 0.764653895
35.6586 453 116.9898 0.967192507
35.7584 438.537 117.3172 0.920139299
35.8581 400.476 117.6443 0.800294918
35.9579 420.976 117.9718 0.86411892
36.0577 474.762 118.2992 1.039521613
36.1574 388.293 118.6263 0.7631822
36.2572 412.195 118.9537 0.836571118

36.357 381.5 119.2811 0.74275759
36.4567 431.707 119.6082 0.898205312
36.5565 420 119.9357 0.861041624
36.6563 423.5 120.2631 0.872094777

36.756 395.61 120.5902 0.785397957
36.8558 372.195 120.9176 0.715095918



36.9556 371 121.245 0.711570092
37.0553 386.341 121.5721 0.757293285
37.1551 348.293 121.8996 0.645742041
37.2549 332.195 122.227 0.600442146
37.3546 350.244 122.5541 0.65131002
37.4544 345.366 122.8815 0.637420024
37.5542 357.5 123.2089 0.672164033
37.6539 345.854 123.536 0.63880488
37.8535 340.488 124.1909 0.623634984
37.9532 406.829 124.518 0.81989093

38.053 408.095 124.8454 0.823815701
38.1528 381.463 125.1729 0.742646872
38.2525 378 125.4999 0.732309863
38.3523 352.821 125.8274 0.658690107
38.4521 395.263 126.1548 0.784339377
38.5518 381 126.4819 0.741261893
38.6516 353.333 126.8093 0.660159844
38.7514 350.769 127.1368 0.652811173
38.8511 379 127.4639 0.73528965
38.9509 366.316 127.7913 0.697808873
39.0507 355.5 128.1187 0.666393051
39.1504 371.282 128.4458 0.712401579
39.2502 387 128.7732 0.759279615

39.35 326.154 129.1007 0.583741663
39.4497 395.385 129.4278 0.784711501
39.5495 398.974 129.7552 0.795686206
39.6493 340.5 130.0826 0.623668766

39.749 401.538 130.4097 0.803559149
39.8488 377.5 130.7371 0.730821555
39.9486 352.821 131.0646 0.658690107
40.0483 372 131.3917 0.714520158
40.1481 399.5 131.7191 0.797299118
40.2479 361 132.0465 0.682305004
40.3476 341.053 132.3736 0.625226256
40.4474 351.282 132.701 0.654279179
40.5472 387.179 133.0285 0.759819463
40.6469 361.026 133.3556 0.682380535
40.7467 411 133.683 0.832846313
40.8465 425.854 134.0104 0.879556476
40.9462 404 134.3375 0.811144346

41.046 441.538 134.6649 0.929835098
41.1458 413.333 134.9924 0.840123649
41.2455 409.744 135.3195 0.828937635
41.3453 428.5 135.6469 0.887970232
41.4451 415.5 135.9743 0.846902973



41.5448 462 136.3014 0.996884179
41.6446 442.5 136.6289 0.932950691
41.7443 394.872 136.956 0.783147166
41.8441 495.897 137.2834 1.111492901
41.9439 496 137.6108 1.111847756
42.0436 446 137.9379 0.944316688
42.1434 457.5 138.2653 0.981999135
42.2432 445 138.5928 0.941064355
42.3429 535.5 138.9199 1.250815632
42.4427 485 139.2473 1.074174997
42.5425 515.5 139.5747 1.179737684
42.6422 537 139.9018 1.256204845

42.742 441.5 140.2292 0.929712104
42.8418 492.683 140.5567 1.100439962
42.9415 455 140.8838 0.973763527
43.0413 421.5 141.2112 0.865772657
43.1411 450.244 141.5386 0.958163144
43.2408 425.128 141.8657 0.877252836
43.3406 415.61 142.1931 0.847247608
43.4404 434.634 142.5206 0.907582491
43.5401 451.22 142.8477 0.961357386
43.6399 466.5 143.1751 1.011847284
43.7397 448 143.5025 0.950833106
43.8394 445.5 143.8296 0.942690032
43.9392 424 144.157 0.873677816

44.039 437 144.4845 0.915187238
44.1387 412.683 144.8116 0.838093879
44.2385 374.5 145.139 0.721913956
44.3383 365.5 145.4664 0.695421146

44.438 351 145.7935 0.653472062
44.5378 393 146.121 0.777447975
44.6376 392 146.4484 0.7744095
44.7373 431.5 146.7755 0.897543439
44.8371 392.683 147.1029 0.776484329
44.9369 356 147.4303 0.667834167
45.0366 370.5 147.7574 0.710096659
45.1364 393 148.0849 0.777447975
45.2362 423 148.4123 0.87051274
45.3359 376.5 148.7394 0.727848116
45.4357 418.5 149.0668 0.856319655
45.5355 416 149.3942 0.848469892
45.6352 462.5 149.7213 0.998542897

45.735 420.976 150.0488 0.86411892
45.8348 409.744 150.3762 0.828937635
45.9345 376.5 150.7033 0.727848116



46.0343 361.5 151.0307 0.683758041
46.1341 351 151.3581 0.653472062
46.2338 344.39 151.6852 0.634653465
46.3336 317 152.0127 0.558750691
46.4334 337.5 152.3401 0.615243144
46.5331 352.5 152.6672 0.657769234
46.6329 366 152.9946 0.696883874
46.7327 313.171 153.322 0.54841107
46.8324 321.026 153.6491 0.56969484
46.9322 341.951 153.9766 0.627758306

47.032 342.051 154.304 0.628040493
47.1317 350.5 154.6311 0.652041859
47.2315 367.5 154.9585 0.701278499
47.3313 392.5 155.2859 0.775928218

47.431 385 155.613 0.753256917
47.5308 398 155.9405 0.792702575
47.6306 415 156.2679 0.845337065
47.7303 412.5 156.595 0.83752273
47.8301 398.5 156.9224 0.794233724
47.9299 432 157.2499 0.899142458
48.0296 361 157.577 0.682305004
48.1294 394.5 157.9044 0.782013477
48.2292 395.5 158.2318 0.78506233
48.3289 426.5 158.5589 0.881608045
48.4287 447 158.8863 0.94757294
48.5284 426.5 159.2134 0.881608045
48.6282 450 159.5409 0.957365164

48.728 455 159.8683 0.973763527
48.8277 446.5 160.1954 0.945944325
48.9275 468.5 160.5228 1.018522518
49.0273 402.5 160.8502 0.806520019

49.127 430 161.1773 0.892752352
49.2268 460 161.5048 0.990258945
49.3266 420 161.8322 0.861041624
49.4263 391 162.1593 0.771375184
49.5261 382.5 162.4867 0.745752142
49.6259 371.5 162.8141 0.713044592
49.7256 376.585 163.1412 0.728100693
49.8254 402.051 163.4687 0.805137601
49.9252 412 163.7961 0.835962908
50.0249 393.171 164.1232 0.777967971
50.1247 366.829 164.4506 0.699311444
50.2245 343.415 164.778 0.631893941
50.3242 373 165.1051 0.717474485

50.424 352 165.4326 0.65633575



50.5238 325 165.76 0.580570163
50.6235 357.561 166.0871 0.672340321
50.7233 358.537 166.4145 0.675163125
50.8231 334.634 166.742 0.607231338
50.9228 351.5 167.069 0.654903359
51.0226 332.195 167.3965 0.600442146
51.1224 366.5 167.7239 0.698347677
51.2221 390.5 168.051 0.769859588
51.3219 380.976 168.3784 0.741190126
51.4217 332.195 168.7059 0.600442146
51.5214 374.146 169.033 0.720865378
51.6212 348.78 169.3604 0.64713033

51.721 398.947 169.6878 0.795603445
51.8207 349.474 170.0149 0.649110514
51.9205 395.897 170.3423 0.786273873
52.0203 374.359 170.6698 0.721496238

52.12 398.462 170.9969 0.79411732
52.2198 367.179 171.3243 0.700337238
52.3196 350.256 171.6517 0.651344318
52.4193 381.026 171.9788 0.741339644
52.5191 340 172.3062 0.622261716
52.6189 367.179 172.6337 0.700337238
52.7186 365.641 172.9608 0.695833526
52.8184 339.5 173.2882 0.620855777
52.9182 341.538 173.6156 0.626593344
53.0179 338.5 173.9427 0.618047234
53.1177 336 174.2701 0.611045368
53.2175 394.359 174.5976 0.781583922
53.3172 377.949 174.9247 0.732158007

53.417 335.5 175.2521 0.609648342
53.5168 318.974 175.5795 0.564107481
53.6165 351.5 175.9066 0.654903359
53.7163 340.513 176.234 0.623705364
53.8161 344.103 176.5615 0.633840738
53.9158 367 176.8886 0.699812552
54.0156 317.949 177.216 0.561323737
54.1154 364.5 177.5434 0.692498911
54.2151 308 177.8705 0.534555052
54.3149 357.436 178.198 0.671979092
54.4147 335.897 178.5254 0.610757489
54.5144 294.5 178.8525 0.498969606
54.6142 294.5 179.1799 0.498969606

54.714 347.692 179.5073 0.644030208
54.8137 328.205 179.8344 0.589393238
54.9135 341.026 180.1619 0.62515018



55.0133 353.846 180.4893 0.661633599
55.113 358.421 180.8164 0.674827411

55.2128 295.897 181.1438 0.502612205
55.3125 334.872 181.4709 0.607895261
55.4123 328.718 181.7983 0.590809792
55.5121 344.615 182.1258 0.635290874
55.6118 358.462 182.4529 0.674946062
55.7116 352.308 182.7803 0.657218647
55.8114 371.795 183.1077 0.713915047
55.9111 316.5 183.4348 0.557396691
56.0109 344 183.7622 0.633549151
56.1107 363.5 184.0897 0.689580978
56.2104 350.769 184.4168 0.652811173
56.3102 324.615 184.7442 0.579513424

56.41 314.359 185.0716 0.551611857
56.5097 344.615 185.3987 0.635290874
56.6095 349.744 185.7261 0.649881473
56.7093 349.231 186.0536 0.648416924
56.9088 334.872 186.7081 0.607895261
57.0086 369.744 187.0355 0.707870855
57.1083 340 187.3626 0.622261716
57.2081 344.103 187.6901 0.633840738
57.3079 346.667 188.0175 0.641114357
57.4076 314.359 188.3446 0.551611857
57.5074 362.051 188.672 0.685360538
57.6072 343.077 188.9994 0.630938287
57.7069 353.846 189.3265 0.661633599
57.8067 381.538 189.654 0.742871306
57.9065 353.846 189.9814 0.661633599
58.0062 314 190.3085 0.55064393

58.106 344.103 190.6359 0.633840738
58.2058 347.692 190.9633 0.644030208
58.3055 355.385 191.2904 0.666061749
58.4053 358.974 191.6179 0.676428363
58.5051 367.692 191.9453 0.701841708
58.6048 380 192.2724 0.738273662
58.7046 335.385 192.5998 0.609327184
58.8044 370.256 192.9272 0.709378011
59.0039 346.154 193.5818 0.639656747
59.1037 371.282 193.9092 0.712401579
59.2034 391 194.2363 0.771375184
59.3032 352.821 194.5637 0.658690107

59.403 370.256 194.8911 0.709378011
59.5027 463.077 195.2182 1.000458256
59.6025 388.205 195.5457 0.762916373



59.7023 346.667 195.8731 0.641114357
59.802 373.5 196.2002 0.718953246

59.9018 372.308 196.5276 0.715429637
60.0016 384.103 196.855 0.750561184
60.1013 395 197.1821 0.783537385
60.2011 405.128 197.5096 0.81462792
60.3009 430.256 197.837 0.893569397
60.4006 457.436 198.1641 0.981788001
60.5004 413.5 198.4915 0.840645421
60.6002 413.846 198.819 0.841726817
60.6999 435.5 199.1461 0.910363397
60.7997 382.564 199.4735 0.745943937
60.8995 422.564 199.8009 0.869134024
60.9992 473.846 200.128 1.036440541

61.099 441 200.4554 0.928094286
61.1988 474.359 200.7829 1.038165682
61.2985 429.5 201.11 0.891157315
61.3983 441.538 201.4374 0.929835098
61.4981 450.5 201.7648 0.959000619
61.5978 460.513 202.0919 0.991956846
61.6976 408.718 202.4193 0.825749488
61.7974 491 202.7468 1.09466754
61.8971 464.211 203.0739 1.004226318
61.9969 478.974 203.4013 1.053730226
62.0966 408.205 203.7284 0.824157025
62.1964 446.154 204.0558 0.944817896
62.2962 490 204.3832 1.091242726
62.3959 453.333 204.7103 0.968285503
62.4957 449 205.0378 0.954097182
62.5955 437.949 205.3652 0.918243719
62.6952 456.5 205.6923 0.978701984

62.795 442.051 206.0197 0.931496079
62.8948 457.5 206.3471 0.981999135
62.9945 455.385 206.6742 0.975030231
63.0943 506.5 207.0017 1.148229238
63.1941 480.488 207.3291 1.058853947
63.2938 424.5 207.6562 0.875261859
63.3936 451.707 207.9836 0.962952623
63.4934 458 208.3111 0.983649163
63.5931 478.462 208.6382 1.051999467
63.6929 432.195 208.9656 0.899766345
63.7927 469.231 209.293 1.02096614
63.8924 422.5 209.6201 0.868931708
63.9922 406.667 209.9475 0.819389181

64.092 437 210.275 0.915187238



64.1917 449.231 210.6021 0.954851739
64.2915 442.5 210.9295 0.932950691
64.3913 458.974 211.2569 0.986866195

64.491 486.5 211.584 1.079285442
64.5908 499.487 211.9114 1.12388446
64.6906 459.5 212.2389 0.98860505
64.7903 500.513 212.566 1.127434703
64.8901 473.5 212.8934 1.035277562
64.9899 506.154 213.2208 1.14702387
65.0896 507.5 213.5479 1.151715444
65.1894 550.5 213.8753 1.30507056
65.2892 510.769 214.2028 1.163137589
65.3889 487 214.5299 1.080990806
65.4887 518 214.8573 1.188542806
65.5885 458.462 215.1847 0.985174649
65.6882 496.5 215.5118 1.113570913

65.788 488.5 215.8392 1.08611254
65.8878 530 216.1667 1.231124569
65.9875 545.366 216.4938 1.286410374
66.0873 515 216.8212 1.177979406
66.1871 561.5 217.1486 1.345366375
66.2868 508 217.4757 1.153459932
66.3866 532 217.8031 1.238272323
66.4864 522.564 218.1306 1.204676335
66.5861 506 218.4577 1.146487519
66.6859 531.5 218.7851 1.236484029
66.7857 519.5 219.1125 1.19383685
66.8854 527.692 219.4396 1.222894048
66.9852 584.5 219.7671 1.430993916

67.085 586 220.0945 1.436642212
67.1847 592.821 220.4216 1.462424752
67.2845 596.5 220.749 1.476397311
67.3843 594.5 221.0764 1.468795706

67.484 513.5 221.4035 1.172710073
67.5838 582 221.731 1.42159738
67.6836 598 222.0584 1.482107506
67.7833 590.769 222.3855 1.4546516
67.8831 568.5 222.7129 1.3712313
67.9829 608 223.0403 1.520371739
68.0826 600 223.3674 1.489733071
68.1824 607.5 223.6949 1.518450444
68.2822 622.051 224.0223 1.574709827
68.3819 605 224.3494 1.508856708
68.4817 617 224.6768 1.555099867
68.5814 654.5 225.0039 1.702719542



68.6812 603 225.3313 1.501197027
68.781 603 225.6588 1.501197027

68.8807 651.5 225.9859 1.690738533
68.9805 685.5 226.3133 1.828241032
69.0803 654.634 226.6407 1.703255383
69.2798 694 227.2952 1.863200075
69.3796 622.927 227.6227 1.57811953
69.4793 656.098 227.9498 1.709113483
69.5791 694 228.2772 1.863200075
69.6789 632.195 228.6046 1.61435135
69.7786 686.341 228.9317 1.8316896
69.8784 697 229.2592 1.875593707
69.9782 687.805 229.5866 1.83769823
70.0779 680 229.9137 1.805744022
70.1777 683.5 230.2411 1.820049043
70.2775 638.049 230.5685 1.637384348
70.3772 669.756 230.8956 1.764102523

70.477 625.854 231.2231 1.589531129
70.5768 580 231.5505 1.414095737
70.6765 560.976 231.8776 1.343437131
70.7763 626.5 232.205 1.59205358
70.8761 586.5 232.5324 1.438526704
70.9758 576.585 232.8595 1.401318774
71.0756 584.5 233.187 1.430993916
71.1754 589.268 233.5144 1.448974855
71.2751 602.5 233.8415 1.499284236
71.3749 573.171 234.1689 1.388586108
71.4747 587 234.4963 1.440412059
71.5744 623.902 234.8234 1.581917606
71.6742 573.5 235.1509 1.389811359

71.774 605.5 235.4783 1.510773755
71.8737 594.5 235.8054 1.468795706
71.9735 587 236.1328 1.440412059
72.0733 616.098 236.4602 1.551606992

72.173 520 236.7873 1.195603358
72.2728 483 237.1148 1.067374264
72.3726 499 237.4422 1.122200675
72.4723 560.976 237.7693 1.343437131
72.5721 517.5 238.0967 1.186779952
72.6719 536 238.4241 1.252611137
72.7716 492 238.7512 1.098096102
72.8714 522.927 239.0787 1.205962784
72.9712 542 239.4061 1.274227256
73.0709 560 239.7332 1.33984631
73.1707 506.829 240.0606 1.149375792



73.2705 554 240.3881 1.317845492
73.3702 528 240.7152 1.223991286

73.47 520.976 241.0426 1.199054209
73.5698 520.5 241.37 1.197370778
73.8691 548.78 242.352 1.298808542
73.9688 566.5 242.6791 1.363823769
74.0686 498.5 243.0065 1.120472861
74.1684 517.561 243.3339 1.186994971
74.2681 534.146 243.661 1.245957926
74.3679 504.878 243.9884 1.142582467
74.4677 508.78 244.3159 1.156183174
74.5674 527.5 244.643 1.222210229
74.6672 462.5 244.9704 0.998542897

74.767 520.5 245.2978 1.197370778
74.8667 539.512 245.6249 1.265248093
74.9665 535 245.9523 1.249021028
75.0663 571.5 246.2798 1.382368853

75.166 554.5 246.6069 1.319674029
75.2658 488.5 246.9343 1.08611254
75.3655 528.5 247.2614 1.225773249
75.4653 609 247.5888 1.524216876
75.5651 530 247.9162 1.231124569
75.6648 509.756 248.2433 1.159593876
75.7646 571.5 248.5708 1.382368853
75.8644 573.5 248.8982 1.389811359
75.9641 534 249.2253 1.24543452
76.0639 529.5 249.5527 1.229339891
76.1637 533 249.8802 1.241851617
76.2634 563.5 250.2073 1.352738787
76.3632 590.732 250.5347 1.454511574

76.463 536.5 250.8621 1.254407541
76.5627 546.5 251.1892 1.290523961
76.6625 580 251.5166 1.414095737
76.7623 526 251.8441 1.216872498

76.862 562 252.1712 1.347208158
76.9618 544.5 252.4986 1.283272049
77.0616 546.829 252.826 1.291718268
77.1613 523.5 253.1531 1.207994434
77.2611 575 253.4805 1.395402396
77.3609 560.5 253.808 1.34168545
77.4606 494 254.1351 1.104964455
77.5604 517.5 254.4625 1.186779952
77.6602 521.951 254.7899 1.202504992
77.7599 572.5 255.117 1.386088361
77.8597 571 255.4444 1.380510408



77.9595 525.5 255.7719 1.215095068
78.0592 515 256.099 1.177979406

78.159 574.5 256.4264 1.393537846
78.2588 572.683 256.7538 1.386769409
78.3585 550 257.0809 1.303249121
78.4583 527.5 257.4083 1.222210229
78.5581 563.5 257.7358 1.352738787
78.6578 581.463 258.0629 1.419581827
78.7576 564.5 258.3903 1.356430268
78.8574 567.5 258.7177 1.367525782
78.9571 580 259.0448 1.414095737
79.0569 536.098 259.3722 1.252963162
79.1567 515 259.6997 1.177979406
79.2564 610.5 260.0268 1.52999094
79.3562 563 260.3542 1.350894364

79.456 601.463 260.6816 1.495319825
79.5557 527.5 261.0087 1.222210229
79.6555 521 261.3362 1.19913911
79.7553 587 261.6636 1.440412059

79.855 599.5 261.9907 1.487825398
79.9548 543.902 262.3181 1.281106501
80.0546 604 262.6455 1.505025165
80.1543 614.5 262.9726 1.545425691
80.2541 565.854 263.3001 1.361434133
80.3539 574.5 263.6275 1.393537846
80.4536 551 263.9546 1.306892888
80.5534 587.805 264.282 1.443449293
80.6532 608 264.6094 1.520371739
80.7529 571 264.9365 1.380510408
80.8527 560.976 265.264 1.343437131
80.9525 582 265.5914 1.42159738
81.0522 586 265.9185 1.436642212

81.152 578.049 266.2459 1.406791257
81.2518 545 266.5733 1.285083688
81.3515 560.976 266.9004 1.343437131
81.4513 612.5 267.2279 1.537701549
81.5511 578 267.5553 1.406607973
81.6508 573.5 267.8824 1.389811359
81.7506 573.5 268.2098 1.389811359
81.8504 547.317 268.5372 1.293490473
81.9501 539.5 268.8643 1.265204839
82.0499 584.878 269.1918 1.432416554
82.1496 574.5 269.5189 1.393537846
82.2494 577.5 269.8463 1.404738202
82.3492 613 270.1737 1.539631317



82.4489 568.78 270.5008 1.372269472
82.5487 570 270.8283 1.376796141
82.6485 556.098 271.1557 1.325523971
82.7482 635.61 271.4828 1.627774069

82.848 568.78 271.8102 1.372269472
82.9478 597.143 272.1376 1.478844138
83.0475 598.049 272.4647 1.482294169
83.1473 561.905 272.7922 1.346858151
83.2471 615.5 273.1196 1.54929283
83.3468 584.5 273.4467 1.430993916
83.4466 613.659 273.7741 1.542176042
83.5464 513 274.1015 1.170955463
83.6461 590.5 274.4286 1.453633678
83.7459 554.634 274.7561 1.320164228
83.8457 521.951 275.0835 1.202504992
83.9454 573.659 275.4106 1.390403638
84.0452 554.146 275.738 1.318379334

84.145 534.146 276.0654 1.245957926
84.2447 553.171 276.3925 1.31481573
84.3445 573.171 276.72 1.388586108

84.544 590.244 277.3745 1.452665181
84.6438 558.095 277.7019 1.332847266
84.7436 584.39 278.0293 1.430580014
84.8433 510.244 278.3564 1.161300544
84.9431 547.317 278.6839 1.293490473
85.0429 565.366 279.0113 1.35962993
85.1426 582.439 279.3384 1.423245846
85.2424 581.951 279.6658 1.421413424
85.3422 608.78 279.9933 1.523370655
85.4419 549.268 280.3203 1.300584138
85.5417 531.22 280.6478 1.235482979
85.6415 547.317 280.9752 1.293490473
85.7412 562.927 281.3023 1.350625152

85.841 597.561 281.6297 1.480435525
85.9408 566.19 281.9572 1.362676857
86.0405 541.951 282.2843 1.274050201
86.1403 533.659 282.6117 1.244212345
86.2401 585.366 282.9391 1.434253917
86.3398 573.171 283.2662 1.388586108
86.4396 565.366 283.5936 1.35962993
86.5394 627.805 283.9211 1.597153505
86.6391 597.073 284.2482 1.478577697
86.7389 554.634 284.5756 1.320164228
86.8387 524.39 284.903 1.211152421
86.9384 513.81 285.2301 1.173798392



87.0382 526.341 285.5575 1.218085225
87.138 588.78 285.885 1.447130922

87.2377 530.732 286.2121 1.23373897
87.3375 531.22 286.5395 1.235482979
87.4373 544.762 286.8669 1.284221236

87.537 506.829 287.194 1.149375792
87.6368 568.78 287.5214 1.372269472
87.7366 574.762 287.8489 1.394514761
87.8363 503.415 288.176 1.137497583
87.9361 528.78 288.5034 1.226771544
88.0359 567.317 288.8308 1.366848051
88.1356 496.098 289.1579 1.112185421
88.2354 559.512 289.4853 1.338052159
88.3352 566.19 289.8128 1.362676857
88.4349 525.366 290.1399 1.214618871
88.5347 557.073 290.4673 1.329097679
88.6345 539.512 290.7947 1.265248093
88.7342 568.293 291.1218 1.37046397

88.834 519.024 291.4493 1.192155983
88.9337 518.095 291.7764 1.188877852
89.0335 545.854 292.1038 1.288180033
89.1333 520 292.4312 1.195603358

89.233 525.366 292.7583 1.214618871
89.3328 515.122 293.0857 1.178408341
89.4326 570.732 293.4132 1.379514642
89.5323 542.381 293.7403 1.275604238
89.6321 536.585 294.0677 1.25471302
89.7319 513.171 294.3951 1.171555436
89.8316 534.634 294.7222 1.247707948
89.9314 566.829 295.0496 1.365041344
90.0312 531.707 295.3771 1.237224273
90.1309 530 295.7042 1.231124569
90.2307 535.122 296.0316 1.249458828
90.3305 538.049 296.359 1.259978509
90.4302 526.341 296.6861 1.218085225

90.53 532.683 297.0135 1.24071659
90.6298 533.81 297.341 1.244753491
90.7295 599.512 297.6681 1.487871172
90.8293 510.244 297.9955 1.161300544
90.9291 548.571 298.3229 1.298048351
91.0288 581.463 298.65 1.419581827
91.1286 585.854 298.9774 1.436092103
91.2284 555.122 299.3049 1.321949966
91.3281 538.049 299.632 1.259978509
91.4279 558.095 299.9594 1.332847266



91.5277 544.39 300.2868 1.282873608
91.6274 530.244 300.6139 1.231995821
91.7272 538.571 300.9413 1.26185782

91.827 589.268 301.2688 1.448974855
91.9267 546.341 301.5959 1.289946912
92.0265 546.829 301.9233 1.291718268
92.1263 609.048 302.2507 1.524401528

92.226 566.341 302.5778 1.363235472
92.3258 536.098 302.9053 1.252963162
92.4256 560 303.2327 1.33984631
92.5253 498.049 303.5598 1.118915171
92.6251 565.854 303.8872 1.361434133
92.7249 606.667 304.2146 1.515251451
92.8246 587.805 304.5417 1.443449293
92.9244 578.049 304.8692 1.406791257
93.0242 575.714 305.1966 1.398066483
93.1239 617.561 305.5237 1.557273648
93.2237 556.585 305.8511 1.327308572
93.3235 554.146 306.1785 1.318379334
93.4232 562.857 306.5056 1.350367021

93.523 535.122 306.8331 1.249458828
93.6228 584.39 307.1605 1.430580014
93.7225 590.732 307.4876 1.454511574
93.8223 605.116 307.815 1.509301387
93.9221 567.619 308.1424 1.367966555
94.0218 597.674 308.4695 1.480865836
94.1216 509.524 308.797 1.158782817
94.2214 538.095 309.1244 1.260144079
94.3211 572.558 309.4515 1.386304199
94.4209 560.435 309.7789 1.341446312
94.5207 592.889 310.1063 1.462682589
94.6204 632.444 310.4334 1.615328736
94.7202 524.255 310.7609 1.210673215

94.82 545.49 311.0883 1.286859961
94.9197 554.615 311.4154 1.320094718
95.0195 577.647 311.7428 1.405287825
95.1193 527.451 312.0703 1.222035734

95.219 552.307 312.3974 1.311660646



Depth (m) CPS Depth (ft)
0.660949 71.4286 2.168461
0.721744 84.2857 2.367919
0.782539 82.8571 2.567377
0.843334 76.4286 2.766835
0.904129 87.5862 2.966294
0.964924 76.4286 3.165752

1.02572 95.7143 3.365213
1.08651 105.714 3.564655
1.14731 105.714 3.764129

1.2081 90.7143 3.963571
1.2689 95.1724 4.163045

1.32969 71.4286 4.362487
1.39049 88.1481 4.561961
1.45128 92.1429 4.761403
1.51208 83.4483 4.960877
1.57287 90.7143 5.160319
1.63367 89.2857 5.359794
1.69446 85 5.559235
1.75526 94.4828 5.75871
1.81605 80 5.958151
1.87685 87.8571 6.157626
1.93764 84.2857 6.357067
1.99844 98.5714 6.556542
2.05923 85.7143 6.755984
2.12003 80 6.955458
2.18082 90 7.1549
2.24162 84.8276 7.354374
2.30241 86.4286 7.553816
2.36321 102.857 7.75329

2.424 103.571 7.952732
2.4848 96.5517 8.152206

2.54559 97.3333 8.351648
2.60639 102.5 8.551123
2.66718 98.8235 8.750564
2.72798 116.471 8.950039
2.78877 125.882 9.14948
2.84957 118.75 9.348955
2.91036 122.353 9.548396
2.97116 136.471 9.747871
3.03195 168.235 9.947313
3.09275 178.824 10.14679
3.15354 148.235 10.34623
3.21434 177.647 10.5457
3.27513 183.529 10.74514
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3.33593 164.706 10.94462
3.39672 170.588 11.14406
3.45752 187.5 11.34354
3.51831 180 11.54298
3.57911 202.353 11.74245

3.6399 174.118 11.94189
3.7007 183.529 12.14137

3.76149 181.176 12.34081
3.82229 170.588 12.54028
3.88308 163.529 12.73973
3.94388 176.471 12.9392
4.00467 200 13.13864
4.06547 183.529 13.33812
4.12626 210 13.53756
4.18706 192.941 13.73703
4.24785 177.647 13.93647
4.30865 175.294 14.13595
4.36944 175.294 14.33539
4.43024 187.059 14.53486
4.49103 208.235 14.73431
4.55183 176.471 14.93378
4.61262 180 15.13322
4.67342 195.294 15.3327
4.73421 191.765 15.53214
4.79501 186.25 15.73161

4.8558 218.824 15.93105
4.9166 178.824 16.13053

4.97739 168.235 16.32997
5.03819 189.412 16.52944
5.09899 201.176 16.72892
5.15978 195.294 16.92836
5.22058 165.882 17.12784
5.28137 154.118 17.32728
5.34217 178.824 17.52675
5.40296 182.353 17.72619
5.46376 223.529 17.92567
5.52455 200 18.12511
5.58535 189.412 18.32458
5.64614 185.882 18.52403
5.70694 182.353 18.7235
5.76773 200 18.92294
5.82853 204.706 19.12242
5.88932 189.412 19.32186
5.95012 175.294 19.52133
6.01091 171.765 19.72077



6.07171 178.824 19.92025
6.1325 180 20.11969
6.1933 195 20.31916

6.25409 177.647 20.51861
6.31489 221.176 20.71808
6.37568 177.647 20.91752
6.43648 184.706 21.117
6.49727 174.118 21.31644
6.55807 172.941 21.51591
6.61886 196.471 21.71535
6.67966 180 21.91483
6.74045 176.471 22.11427
6.80125 167.059 22.31375
6.86204 200 22.51319
6.92284 210.588 22.71266
6.98363 168.235 22.9121
7.04443 201.176 23.11158
7.10522 189.412 23.31102
7.16602 192.941 23.51049
7.22681 167.778 23.70994
7.28761 182.353 23.90941

7.3484 171.111 24.10885
7.4092 207.059 24.30833

7.46999 156.25 24.50777
7.53079 156.25 24.70724
7.59158 203.75 24.90668
7.65238 158.75 25.10616
7.71317 163.75 25.3056
7.77397 172.5 25.50507
7.83476 150 25.70452
7.89556 166.25 25.90399
7.95635 181.25 26.10343
8.01715 175 26.30291
8.07794 182.5 26.50235
8.13874 198.824 26.70182
8.19953 198.75 26.90126
8.26033 176.25 27.10074
8.32112 167.5 27.30018
8.38192 177.5 27.49965
8.44271 170 27.6991
8.50351 185 27.89857

8.5643 172.941 28.09801
8.6251 190 28.29749

8.68589 183.529 28.49693
8.74669 187.5 28.6964



8.80748 211.765 28.89584
8.86828 186.25 29.09532
8.92907 200 29.29476
8.98987 176.25 29.49424
9.05066 190.588 29.69368
9.11146 197.5 29.89315
9.17225 181.176 30.09259
9.23305 198.824 30.29207
9.29384 198.824 30.49151
9.35464 176.25 30.69098
9.41543 183.529 30.89043
9.47623 164.706 31.0899
9.53702 174.118 31.28934
9.59782 187.5 31.48882
9.65861 191.25 31.68826
9.71941 208.75 31.88773

9.7802 196.25 32.08717
9.841 176.25 32.28665

9.90179 162.353 32.48609
9.96259 175 32.68556
10.0234 172.5 32.88507
10.0842 181.25 33.08455

10.145 187.5 33.28402
10.2058 166.25 33.48349
10.2666 167.5 33.68297
10.3274 182.5 33.88244
10.3882 161.25 34.08192
10.4489 193.75 34.28106
10.5097 191.25 34.48054
10.5705 156.25 34.68001
10.6313 187.059 34.87949
10.6921 163.75 35.07896
10.7529 166.25 35.27844
10.8137 181.25 35.47791
10.8745 175 35.67739
10.9353 180 35.87686
10.9961 191.25 36.07633
11.0569 197.5 36.27581
11.1177 158.75 36.47528
11.1785 183.75 36.67476
11.2393 183.75 36.87423
11.3001 180 37.07371
11.3609 207.5 37.27318
11.4217 173.75 37.47266
11.4825 182.5 37.67213



11.5433 153.75 37.8716
11.6041 202.5 38.07108
11.6648 173.75 38.27023
11.7256 163.75 38.4697
11.7864 162.5 38.66917
11.8472 168.75 38.86865

11.908 168.235 39.06812
11.9688 210 39.2676
12.0296 163.75 39.46707
12.0904 193.75 39.66655
12.1512 187.5 39.86602

12.212 176.25 40.0655
12.2728 176.25 40.26497
12.3336 147.5 40.46444
12.3944 202.5 40.66392
12.4552 186.25 40.86339

12.516 170 41.06287
12.5768 183.75 41.26234
12.6376 165 41.46182
12.6984 178.824 41.66129
12.7592 161.25 41.86077

12.82 158.75 42.06024
12.8807 180 42.25939
12.9415 176.25 42.45886
13.0023 198.75 42.65834
13.0631 167.5 42.85781
13.1239 186.25 43.05728
13.1847 193.75 43.25676
13.2455 181.25 43.45623
13.3063 163.75 43.65571
13.3671 183.529 43.85518
13.4279 183.75 44.05466
13.4887 181.25 44.25413
13.5495 188.75 44.45361
13.6103 161.25 44.65308
13.6711 163.75 44.85256
13.7319 176.25 45.05203
13.7927 161.25 45.2515
13.8535 177.5 45.45098
13.9143 178.75 45.65045
13.9751 165 45.84993
14.0359 176.25 46.0494
14.0966 138.824 46.24855
14.1574 177.5 46.44802
14.2182 191.25 46.6475



14.279 175 46.84697
14.3398 182.5 47.04645
14.4006 180 47.24592
14.4614 168.75 47.44539
14.5222 157.5 47.64487

14.583 147.5 47.84434
14.6438 193.75 48.04382
14.7046 155 48.24329
14.7654 162.5 48.44277
14.8262 185.882 48.64224

14.887 170 48.84172
14.9478 173.75 49.04119
15.0086 175 49.24067
15.0694 170 49.44014
15.1302 200 49.63961

15.191 177.5 49.83909
15.2518 203.75 50.03856
15.3125 168.75 50.23771
15.3733 177.647 50.43718
15.4341 183.75 50.63666
15.4949 168.75 50.83613
15.5557 152.5 51.03561
15.6165 160 51.23508
15.6773 171.25 51.43456
15.7381 175 51.63403
15.7989 161.25 51.83351
15.8597 182.5 52.03298
15.9205 181.25 52.23245
15.9813 201.176 52.43193
16.0421 161.25 52.6314
16.1029 160 52.83088
16.1637 175 53.03035
16.2245 168.75 53.22983
16.2853 175 53.4293
16.3461 140 53.62878
16.4069 167.5 53.82825
16.4677 190.588 54.02772
16.5284 167.5 54.22687
16.5892 197.5 54.42635

16.65 158.75 54.62582
16.7108 173.75 54.82529
16.7716 192.5 55.02477
16.8324 165 55.22424
16.8932 188.75 55.42372

16.954 162.5 55.62319



17.0148 167.059 55.82267
17.0756 163.75 56.02214
17.1364 170 56.22162
17.1972 166.25 56.42109

17.258 172.5 56.62056
17.3188 186.25 56.82004
17.3796 175 57.01951
17.4404 173.75 57.21899
17.5012 180 57.41846

17.562 170.588 57.61794
17.6228 166.25 57.81741
17.6836 173.75 58.01689
17.7443 181.25 58.21603
17.8051 197.5 58.41551
17.8659 173.75 58.61498
17.9267 153.75 58.81446
17.9875 182.5 59.01393
18.0483 178.824 59.2134
18.1091 156.25 59.41288
18.1699 153.75 59.61235
18.2307 162.353 59.81183
18.2915 205 60.0113
18.3523 176.25 60.21078
18.4131 181.25 60.41025
18.4739 180 60.60973
18.5347 162.5 60.8092
18.5955 185.882 61.00867
18.6563 156.25 61.20815
18.7171 205 61.40762
18.7779 151.25 61.6071
18.8387 180 61.80657
18.8995 183.529 62.00605
18.9602 162.5 62.20519

19.021 176.25 62.40467
19.0818 177.5 62.60414
19.1426 177.647 62.80362
19.2034 167.5 63.00309
19.2642 161.25 63.20257

19.325 162.5 63.40204
19.3858 176.25 63.60151
19.4466 185 63.80099
19.5074 178.824 64.00046
19.5682 181.25 64.19994

19.629 173.75 64.39941
19.6898 147.5 64.59889



19.7506 165 64.79836
19.8114 167.059 64.99784
19.8722 160 65.19731

19.933 168.75 65.39678
19.9938 168.75 65.59626
20.0546 165 65.79573
20.1154 182.5 65.99521
20.1761 160 66.19435
20.2369 161.25 66.39383
20.2977 180 66.5933
20.3585 163.529 66.79278
20.4193 177.5 66.99225
20.4801 178.75 67.19173
20.5409 158.75 67.3912
20.6017 194.118 67.59068
20.6625 173.75 67.79015
20.7233 210 67.98962
20.7841 176.25 68.1891
20.8449 181.25 68.38857
20.9057 194.118 68.58805
20.9665 190 68.78752
21.0273 162.5 68.987
21.0881 170.588 69.18647
21.1489 195 69.38595
21.2097 187.5 69.58542
21.2705 161.25 69.78489
21.3313 208.235 69.98437

21.392 183.75 70.18352
21.4528 161.25 70.38299
21.5136 205.882 70.58246
21.5744 213.75 70.78194
21.6352 196.25 70.98141

21.696 180 71.18089
21.7568 157.5 71.38036
21.8176 177.5 71.57984
21.8784 192.941 71.77931
21.9392 183.75 71.97879

22 182.5 72.17826
22.0608 192.5 72.37773
22.1216 157.5 72.57721
22.1824 197.647 72.77668
22.2432 186.25 72.97616

22.304 201.25 73.17563
22.3648 184.706 73.37511
22.4256 170 73.57458



22.4864 192.941 73.77406
22.5472 190 73.97353
22.6079 177.5 74.17268
22.6687 203.75 74.37215
22.7295 151.25 74.57163
22.7903 198.824 74.7711
22.8511 160 74.97057
22.9119 210 75.17005
22.9727 171.765 75.36952
23.0335 196.25 75.569
23.0943 181.25 75.76847
23.1551 202.353 75.96795
23.2159 168.75 76.16742
23.2767 171.25 76.3669
23.3375 210 76.56637
23.3983 186.25 76.76584
23.4591 161.176 76.96532
23.5199 157.5 77.16479
23.5807 158.75 77.36427
23.6415 197.647 77.56374
23.7023 157.5 77.76322
23.7631 176.25 77.96269
23.8238 161.176 78.16184
23.8846 191.25 78.36131
23.9454 186.25 78.56079
24.0062 207.5 78.76026

24.067 184 78.95974
24.1278 180 79.15921
24.1886 177.5 79.35868
24.2494 187.5 79.55816
24.3102 195 79.75763

24.371 196.25 79.95711
24.4318 168.75 80.15658
24.4926 193.75 80.35606
24.5534 196.25 80.55553
24.6142 161.25 80.75501

24.675 188.75 80.95448
24.7358 196.25 81.15395
24.7966 193.75 81.35343
24.8574 186.25 81.5529
24.9182 191.25 81.75238

24.979 182.5 81.95185
25.0397 163.75 82.151
25.1005 178.75 82.35047
25.1613 155 82.54995



25.2221 193.75 82.74942
25.2829 211.25 82.9489
25.3437 178.75 83.14837
25.4045 178.75 83.34785
25.4653 193.75 83.54732
25.5261 172.5 83.74679
25.5869 185 83.94627
25.6477 198.75 84.14574
25.7085 195 84.34522
25.7693 197.5 84.54469
25.8301 212.5 84.74417
25.8909 165 84.94364
25.9517 175 85.14312
26.0125 207.5 85.34259
26.0733 177.5 85.54206
26.1341 165 85.74154
26.1949 218.75 85.94101
26.2556 191.25 86.14016
26.3164 208.75 86.33963
26.3772 190 86.53911

26.438 160 86.73858
26.4988 202.5 86.93806
26.5596 191.25 87.13753
26.6204 183.75 87.33701
26.6812 167.5 87.53648

26.742 178.75 87.73596
26.8028 170 87.93543
26.8636 158.75 88.1349
26.9244 206.25 88.33438
26.9852 188.75 88.53385

27.046 192.941 88.73333
27.1068 191.25 88.9328
27.1676 152.5 89.13228
27.2284 186.25 89.33175
27.2892 205 89.53123

27.35 207.5 89.7307
27.4108 185 89.93017
27.4715 183.75 90.12932
27.5323 177.5 90.3288
27.5931 201.25 90.52827
27.6539 201.176 90.72774
27.7147 176.25 90.92722
27.7755 181.176 91.12669
27.8363 207.5 91.32617
27.8971 177.5 91.52564



27.9579 172.941 91.72512
28.0187 212.5 91.92459
28.0795 173.75 92.12407
28.1403 205.882 92.32354
28.2011 190 92.52301
28.2619 186.25 92.72249
28.3227 175 92.92196
28.3835 223.529 93.12144
28.4443 196.25 93.32091
28.5051 183.75 93.52039
28.5659 200 93.71986
28.6267 213.75 93.91934
28.6875 196.471 94.11881
28.7482 210 94.31796

28.809 180 94.51743
28.8698 196.25 94.71691
28.9306 180 94.91638
28.9914 176.471 95.11585
29.0522 173.75 95.31533

29.113 208.235 95.5148
29.1738 192.5 95.71428
29.2346 180 95.91375
29.2954 192.941 96.11323
29.3562 198.75 96.3127

29.417 188.75 96.51218
29.4778 176.25 96.71165
29.5386 215 96.91113
29.5994 189.412 97.1106
29.6602 206.25 97.31007

29.721 175 97.50955
29.7818 174.118 97.70902
29.8426 195 97.9085
29.9034 201.25 98.10797
29.9641 187.059 98.30712
30.0249 193.75 98.50659
30.0857 186.25 98.70607
30.1465 200 98.90554
30.2073 228.75 99.10502
30.2681 213.75 99.30449
30.3289 196.25 99.50396
30.3897 158.824 99.70344
30.4505 178.75 99.90291
30.5113 162.5 100.1024
30.5721 183.529 100.3019
30.6329 193.75 100.5013



30.6937 206.25 100.7008
30.7545 190.588 100.9003
30.8153 187.5 101.0998
30.8761 196.25 101.2992
30.9369 173.75 101.4987
30.9977 172.5 101.6982
31.0585 184.706 101.8977
31.1193 196.25 102.0971

31.18 193.75 102.2963
31.2408 180 102.4958
31.3016 187.5 102.6952
31.3624 203.75 102.8947
31.4232 187.059 103.0942

31.484 188.75 103.2937
31.5448 228.75 103.4931
31.6056 193.75 103.6926
31.6664 191.25 103.8921
31.7272 198.824 104.0915

31.788 213.75 104.291
31.8488 191.25 104.4905
31.9096 184.706 104.69
31.9704 177.5 104.8894
32.0312 180 105.0889

32.092 195 105.2884
32.1528 202.5 105.4879
32.2136 200 105.6873
32.2744 183.75 105.8868
32.3352 213.75 106.0863
32.3959 198.824 106.2854
32.4567 197.5 106.4849
32.5175 225 106.6844
32.5783 207.5 106.8839
32.6391 170.588 107.0833
32.6999 216.25 107.2828
32.7607 212.5 107.4823
32.8215 191.25 107.6818
32.8823 210.588 107.8812
32.9431 182.5 108.0807
33.0039 166.25 108.2802
33.0647 196.25 108.4797
33.1255 185.882 108.6791
33.1863 207.5 108.8786
33.2471 187.5 109.0781
33.3079 176.471 109.2776
33.3687 178.75 109.477



33.4295 205 109.6765
33.4903 215 109.876
33.5511 181.176 110.0755
33.6118 190 110.2746
33.6726 183.75 110.4741
33.7334 178.75 110.6736
33.7942 201.176 110.873

33.855 207.5 111.0725
33.9158 185 111.272
33.9766 196.471 111.4714
34.0374 205 111.6709
34.0982 190 111.8704

34.159 188.235 112.0699
34.2198 187.5 112.2693
34.2806 226.25 112.4688
34.3414 202.5 112.6683
34.4022 187.059 112.8678

34.463 216.25 113.0672
34.5238 208.75 113.2667
34.5846 204.706 113.4662
34.6454 200 113.6657
34.7062 162.5 113.8651

34.767 211.25 114.0646
34.8277 190.588 114.2638
34.8885 173.75 114.4632
34.9493 198.75 114.6627
35.0101 217.647 114.8622
35.0709 217.5 115.0617
35.1317 181.25 115.2611
35.1925 177.5 115.4606
35.2533 211.765 115.6601
35.3141 196.25 115.8596
35.3749 208.75 116.059
35.4357 184.706 116.2585
35.4965 173.75 116.458
35.5573 192.5 116.6575
35.6181 165 116.8569
35.6789 198.75 117.0564
35.7397 178.824 117.2559
35.8005 203.75 117.4554
35.8613 192.5 117.6548
35.9221 197.647 117.8543
35.9829 200 118.0538
36.0436 227.5 118.2529
36.1044 187.5 118.4524



36.1652 189.412 118.6519
36.226 186.25 118.8513

36.2868 178.75 119.0508
36.3476 185 119.2503
36.4084 177.647 119.4498
36.4692 202.5 119.6492

36.53 217.5 119.8487
36.5908 223.529 120.0482
36.6516 226.25 120.2477
36.7124 178.75 120.4471
36.7732 217.647 120.6466

36.834 180 120.8461
36.8948 166.25 121.0456
36.9556 163.75 121.245
37.0164 185 121.4445
37.0772 195.294 121.644

37.138 190 121.8435
37.1988 201.25 122.0429
37.2595 223.529 122.2421
37.3203 218.75 122.4416
37.3811 197.5 122.641
37.4419 194.118 122.8405
37.5027 187.5 123.04
37.5635 170 123.2395
37.6243 192.5 123.4389
37.6851 201.25 123.6384
37.7459 224.706 123.8379
37.8067 191.25 124.0374
37.8675 190 124.2368
37.9283 181.176 124.4363
37.9891 207.5 124.6358
38.0499 181.25 124.8353
38.1107 180 125.0347
38.1715 192.941 125.2342
38.2323 190 125.4337
38.2931 196.25 125.6332
38.3539 198.75 125.8326
38.4147 204.706 126.0321
38.4754 163.75 126.2312
38.5362 193.75 126.4307

38.597 172.941 126.6302
38.6578 207.5 126.8297
38.7186 206.25 127.0291
38.7794 193.75 127.2286
38.8402 214.118 127.4281



38.901 180 127.6276
38.9618 213.75 127.827
39.0226 180 128.0265
39.0834 211.765 128.226
39.1442 227.5 128.4255

39.205 185.882 128.6249
39.2658 242.5 128.8244
39.3266 191.25 129.0239
39.3874 205.882 129.2234
39.4482 188.75 129.4228

39.509 181.25 129.6223
39.5698 226.25 129.8218
39.6306 196.471 130.0213
39.6913 200 130.2204
39.7521 202.5 130.4199
39.8129 204.706 130.6194
39.8737 191.25 130.8188
39.9345 215.294 131.0183
39.9953 187.5 131.2178
40.0561 198.75 131.4173
40.1169 198.75 131.6167
40.1777 201.176 131.8162
40.2385 178.75 132.0157
40.2993 202.5 132.2152
40.3601 203.529 132.4146
40.4209 181.25 132.6141
40.4817 211.25 132.8136
40.5425 197.647 133.0131
40.6033 200 133.2125
40.6641 207.059 133.412
40.7249 193.75 133.6115
40.7857 210 133.8109
40.8465 189.412 134.0104
40.9072 218.75 134.2096

40.968 212.5 134.409
41.0288 207.5 134.6085
41.0896 191.765 134.808
41.1504 197.5 135.0075
41.2112 176.471 135.2069

41.272 172.5 135.4064
41.3328 206.25 135.6059
41.3936 198.824 135.8054
41.4544 213.75 136.0048
41.5152 192.5 136.2043

41.576 180 136.4038



41.6368 186.25 136.6033
41.6976 198.75 136.8027
41.7584 191.765 137.0022
41.8192 212.5 137.2017

41.88 182.5 137.4012
41.9408 191.765 137.6006
42.0016 222.5 137.8001
42.0624 206.25 137.9996
42.1231 177.647 138.1987
42.1839 215 138.3982
42.2447 190 138.5977
42.3055 208.75 138.7972
42.3663 202.353 138.9966
42.4271 198.75 139.1961
42.4879 194.118 139.3956
42.5487 183.75 139.5951
42.6095 212.5 139.7945
42.6703 198.824 139.994
42.7311 172.5 140.1935
42.7919 217.5 140.3929
42.8527 204.706 140.5924
42.9135 217.5 140.7919
42.9743 183.75 140.9914
43.0351 195 141.1908
43.0959 187.5 141.3903
43.1567 185 141.5898
43.2175 196.25 141.7893
43.2783 225 141.9887

43.339 182.5 142.1879
43.3998 185.333 142.3874
43.4606 228.75 142.5868
43.5214 203.75 142.7863
43.5822 183.75 142.9858

43.643 192.5 143.1853
43.7038 201.333 143.3847
43.7646 216.25 143.5842
43.8254 196.25 143.7837
43.8862 181.25 143.9832

43.947 190 144.1826
44.0078 193.75 144.3821
44.0686 186.25 144.5816
44.1294 172 144.7811
44.1902 212.5 144.9805

44.251 237.5 145.18
44.3118 198.75 145.3795



44.3726 190 145.579
44.4334 191.25 145.7784
44.4942 203.75 145.9779
44.5549 202.667 146.1771
44.6157 216.25 146.3765
44.6765 211.25 146.576
44.7373 182.5 146.7755
44.7981 191.25 146.975
44.8589 180 147.1744
44.9197 185.333 147.3739
44.9805 226.25 147.5734
45.0413 185 147.7728
45.1021 245 147.9723
45.1629 193.75 148.1718
45.2237 201.25 148.3713
45.2845 196.25 148.5707
45.3453 180 148.7702
45.4061 234.667 148.9697
45.4669 198.75 149.1692
45.5277 191.25 149.3686
45.5885 205 149.5681
45.6493 210 149.7676
45.7101 173.75 149.9671
45.7708 202.5 150.1662
45.8316 191.25 150.3657
45.8924 188.235 150.5652
45.9532 198.75 150.7646

46.014 207.5 150.9641
46.0748 216.25 151.1636
46.1356 207.5 151.3631
46.1964 203.529 151.5625
46.2572 188 151.762

46.318 207.5 151.9615
46.3788 221.176 152.161
46.4396 166.25 152.3604
46.5004 216.471 152.5599
46.5612 217.5 152.7594

46.622 194.118 152.9589
46.6828 246.25 153.1583
46.7436 187.059 153.3578
46.8044 248.75 153.5573
46.8652 200 153.7568

46.926 210.588 153.9562
46.9867 188.75 154.1554
47.0475 178.824 154.3548



47.1083 167.5 154.5543
47.1691 201.176 154.7538
47.2299 203.75 154.9533
47.2907 205 155.1527
47.3515 201.176 155.3522
47.4123 205 155.5517
47.4731 188.235 155.7512
47.5339 195 155.9506
47.5947 193.75 156.1501
47.6555 226.25 156.3496
47.7163 191.25 156.5491
47.7771 210 156.7485
47.8379 204.706 156.948
47.8987 181.25 157.1475
47.9595 173.75 157.347
48.0203 227.5 157.5464
48.0811 205 157.7459
48.1419 215 157.9454
48.2026 208.75 158.1445
48.2634 212.941 158.344
48.3242 207.5 158.5435

48.385 188.75 158.743
48.4458 207.5 158.9424
48.5066 185 159.1419
48.5674 221.25 159.3414
48.6282 210 159.5409

48.689 198.824 159.7403
48.7498 216.25 159.9398
48.8106 213.75 160.1393
48.8714 203.75 160.3388
48.9322 220 160.5382

48.993 173.75 160.7377
49.0538 206.25 160.9372
49.1146 218.824 161.1367
49.1754 202.5 161.3361
49.2362 202.5 161.5356

49.297 188.75 161.7351
49.3578 202.5 161.9346
49.4185 223.75 162.1337
49.4793 213.75 162.3332
49.5401 228.75 162.5326
49.6009 213.75 162.7321
49.6617 221.176 162.9316
49.7225 218.75 163.1311
49.7833 225 163.3305



49.8441 193.75 163.53
49.9049 216.25 163.7295
49.9657 202.353 163.929
50.0265 207.5 164.1284
50.0873 203.75 164.3279
50.1481 206.25 164.5274
50.2089 193.75 164.7269
50.2697 218.75 164.9263
50.3305 211.25 165.1258
50.3913 215 165.3253
50.4521 224.706 165.5248
50.5129 207.5 165.7242
50.5737 223.75 165.9237
50.6344 241.25 166.1229
50.6952 240 166.3223

50.756 215 166.5218
50.8168 232.5 166.7213
50.8776 231.25 166.9208
50.9384 237.5 167.1202
50.9992 227.059 167.3197

51.06 226.25 167.5192
51.1208 265 167.7187
51.1816 227.5 167.9181
51.2424 245 168.1176
51.3032 209.412 168.3171

51.364 238.75 168.5166
51.4248 242.5 168.716
51.4856 226.25 168.9155
51.5464 251.25 169.115
51.6072 216.25 169.3144

51.668 246.25 169.5139
51.7288 261.25 169.7134
51.7896 247.059 169.9129
51.8503 232.5 170.112
51.9111 242.5 170.3115
51.9719 227.5 170.511
52.0327 247.5 170.7104
52.0935 215.294 170.9099
52.1543 246.25 171.1094
52.2151 231.25 171.3089
52.2759 248.75 171.5083
52.3367 252.5 171.7078
52.3975 252.941 171.9073
52.4583 212.5 172.1068
52.5191 218.75 172.3062



52.5799 245 172.5057
52.6407 207.5 172.7052
52.7015 213.75 172.9047
52.7623 245.882 173.1041
52.8231 233.75 173.3036
52.8839 238.75 173.5031
52.9447 210 173.7026
53.0055 261.25 173.902
53.0663 252.5 174.1015

53.127 221.176 174.3007
53.1878 227.5 174.5001
53.2486 268.75 174.6996
53.3094 261.25 174.8991
53.3702 222.5 175.0986

53.431 261.25 175.298
53.4918 250.588 175.4975
53.5526 232.5 175.697
53.6134 258.75 175.8965
53.6742 210 176.0959

53.735 247.5 176.2954
53.7958 252.5 176.4949
53.8566 260 176.6943
53.9174 233.75 176.8938
53.9782 247.5 177.0933

54.039 241.25 177.2928
54.0998 247.5 177.4922
54.1606 226.25 177.6917
54.2214 227.5 177.8912
54.2822 277.647 178.0907
54.3429 251.25 178.2898
54.4037 242.5 178.4893
54.4645 242.5 178.6888
54.5253 258.824 178.8882
54.5861 248.75 179.0877
54.6469 256.25 179.2872
54.7077 245 179.4867
54.7685 218.75 179.6861
54.8293 222.5 179.8856
54.8901 242.353 180.0851
54.9509 265 180.2846
55.0117 268.75 180.484
55.0725 231.25 180.6835
55.1333 238.824 180.883
55.1941 231.25 181.0825
55.2549 228.75 181.2819



55.3157 251.25 181.4814
55.3765 226.25 181.6809
55.4373 277.647 181.8804
55.4981 275 182.0798
55.5588 250 182.279
55.6196 253.75 182.4785
55.6804 228.75 182.6779
55.7412 235.294 182.8774

55.802 272.5 183.0769
55.8628 227.5 183.2764
55.9236 250 183.4758
55.9844 244.706 183.6753
56.0452 252.5 183.8748

56.106 245 184.0742
56.1668 247.5 184.2737
56.2276 228.75 184.4732
56.2884 221.176 184.6727
56.3492 246.25 184.8721

56.41 248.75 185.0716
56.4708 210.588 185.2711
56.5316 278.75 185.4706
56.5924 207.5 185.67
56.6532 215 185.8695

56.714 234.118 186.069
56.7747 232.5 186.2681
56.8355 257.5 186.4676
56.8963 247.5 186.6671
56.9571 245.882 186.8666
57.0179 216.25 187.066
57.0787 253.75 187.2655
57.1395 238.824 187.465
57.2003 250 187.6645
57.2611 243.75 187.8639
57.3219 235 188.0634
57.3827 284.706 188.2629
57.4435 266.25 188.4624
57.5043 250 188.6618
57.5651 241.176 188.8613
57.6259 217.5 189.0608
57.6867 265 189.2603
57.7475 251.25 189.4597
57.8083 261.176 189.6592
57.8691 280 189.8587
57.9299 216.25 190.0582
57.9906 237.647 190.2573



58.0514 280 190.4568
58.1122 255 190.6562

58.173 232.5 190.8557
58.2338 268.235 191.0552
58.2946 222.5 191.2547
58.3554 305 191.4541
58.4162 252.941 191.6536

58.477 237.5 191.8531
58.5378 241.25 192.0526
58.5986 256.471 192.252
58.6594 250 192.4515
58.7202 221.25 192.651

58.781 232.5 192.8505
58.8418 215.294 193.0499
58.9026 248.75 193.2494
58.9634 220 193.4489
59.0242 265.882 193.6484

59.085 270 193.8478
59.1458 236.471 194.0473
59.2065 237.5 194.2465
59.2673 247.5 194.4459
59.3281 264.706 194.6454
59.3889 241.25 194.8449
59.4497 241.25 195.0444
59.5105 258.75 195.2438
59.5713 234.118 195.4433
59.6321 250 195.6428
59.6929 253.75 195.8423
59.7537 255.294 196.0417
59.8145 283.75 196.2412
59.8753 228.235 196.4407
59.9361 238.75 196.6402
59.9969 251.25 196.8396
60.0577 270 197.0391
60.1185 223.529 197.2386
60.1793 246.25 197.4381
60.2401 228.75 197.6375
60.3009 230.588 197.837
60.3617 238.75 198.0365
60.4224 252.5 198.2356
60.4832 260 198.4351

60.544 237.5 198.6346
60.6048 221.25 198.834
60.6656 272.941 199.0335
60.7264 230 199.233



60.7872 221.25 199.4325
60.848 257.5 199.6319

60.9088 243.529 199.8314
60.9696 270 200.0309
61.0304 263.529 200.2304
61.0912 245 200.4298

61.152 237.5 200.6293
61.2128 253.75 200.8288
61.2736 237.647 201.0283
61.3344 243.75 201.2277
61.3952 225.333 201.4272

61.456 236.25 201.6267
61.5168 268.75 201.8262
61.5776 227.5 202.0256
61.6383 262.5 202.2248
61.6991 258.667 202.4243
61.7599 238.75 202.6237
61.8207 213.75 202.8232
61.8815 233.75 203.0227
61.9423 252 203.2222
62.0031 253.75 203.4216
62.0639 241.25 203.6211
62.1247 226.667 203.8206
62.1855 216.25 204.0201
62.2463 252.5 204.2195
62.3071 222.5 204.419
62.3679 238.75 204.6185
62.4287 248.75 204.818
62.4895 233.75 205.0174
62.5503 244 205.2169
62.6111 231.25 205.4164
62.6719 241.25 205.6158
62.7327 257.5 205.8153
62.7935 244 206.0148
62.8542 225 206.2139

62.915 242.5 206.4134
62.9758 221.25 206.6129
63.0366 250 206.8124
63.0974 245 207.0118
63.1582 260 207.2113

63.219 268 207.4108
63.2798 255 207.6103
63.3406 230 207.8097
63.4014 257.5 208.0092
63.4622 227.5 208.2087



63.523 210.667 208.4082
63.5838 231.25 208.6076
63.6446 216.25 208.8071
63.7054 255 209.0066
63.7662 237.5 209.2061

63.827 243.75 209.4055
63.8878 246.25 209.605
63.9486 212.5 209.8045
64.0094 213.333 210.004
64.0701 222.5 210.2031
64.1309 215 210.4026
64.1917 246.25 210.6021
64.2525 247.5 210.8015
64.3133 236.25 211.001
64.3741 245 211.2005
64.4349 262.5 211.4
64.4957 230 211.5994
64.5565 258.75 211.7989
64.6173 266.667 211.9984
64.6781 210 212.1979
64.7389 221.25 212.3973
64.7997 246.25 212.5968
64.8605 228.75 212.7963
64.9213 210 212.9957
64.9821 242.5 213.1952
65.0429 262.5 213.3947
65.1037 231.25 213.5942
65.1645 232.5 213.7936
65.2253 215 213.9931

65.286 220 214.1923
65.3468 218.75 214.3917
65.4076 217.5 214.5912
65.4684 213.75 214.7907
65.5292 240 214.9902

65.59 203.75 215.1896
65.6508 245.882 215.3891
65.7116 256.25 215.5886
65.7724 217.5 215.7881
65.8332 236.25 215.9875

65.894 233.75 216.187
65.9548 216.25 216.3865
66.0156 236.25 216.586
66.0764 236.25 216.7854
66.1372 227.059 216.9849

66.198 225 217.1844



66.2588 233.75 217.3839
66.3196 227.5 217.5833
66.3804 247.059 217.7828
66.4412 248.75 217.9823
66.5019 227.5 218.1814
66.5627 222.5 218.3809
66.6235 260 218.5804
66.6843 210 218.7799
66.7451 227.5 218.9793
66.8059 243.75 219.1788
66.8667 206.25 219.3783
66.9275 228.235 219.5777
66.9883 237.5 219.7772
67.0491 230 219.9767
67.1099 198.75 220.1762
67.1707 232.5 220.3756
67.2315 246.25 220.5751
67.2923 228.75 220.7746
67.3531 245 220.9741
67.4139 253.75 221.1735
67.4747 221.176 221.373
67.5355 223.75 221.5725
67.5963 200 221.772
67.6571 245 221.9714
67.7178 243.75 222.1706
67.7786 246.25 222.3701
67.8394 237.647 222.5695
67.9002 190 222.769

67.961 250 222.9685
68.0218 251.25 223.168
68.0826 238.75 223.3674
68.1434 248.75 223.5669
68.2042 236.25 223.7664

68.265 203.75 223.9659
68.3258 212.5 224.1653
68.3866 218.824 224.3648
68.4474 223.75 224.5643
68.5082 245 224.7638

68.569 242.5 224.9632
68.6298 222.5 225.1627
68.6906 235 225.3622
68.7514 241.25 225.5617
68.8122 217.5 225.7611

68.873 247.5 225.9606
68.9337 221.25 226.1598



68.9945 255 226.3592
69.0553 201.25 226.5587
69.1161 242.5 226.7582
69.1769 207.5 226.9576
69.2377 240 227.1571
69.2985 206.25 227.3566
69.3593 224.706 227.5561
69.4201 213.75 227.7555
69.4809 222.5 227.955
69.5417 220 228.1545
69.6025 202.5 228.354
69.6633 208.75 228.5534
69.7241 205 228.7529
69.7849 217.5 228.9524
69.8457 225 229.1519
69.9065 226.25 229.3513
69.9673 216.25 229.5508
70.0281 217.5 229.7503
70.0889 230.588 229.9498
70.1496 212.5 230.1489
70.2104 205 230.3484
70.2712 216.25 230.5479

70.332 228.75 230.7473
70.3928 223.75 230.9468
70.4536 225 231.1463
70.5144 280 231.3458
70.5752 195 231.5452

70.636 240 231.7447
70.6968 220 231.9442
70.7576 206.25 232.1437
70.8184 217.5 232.3431
70.8792 256.25 232.5426

70.94 245 232.7421
71.0008 250 232.9416
71.0616 218.75 233.141
71.1224 242.5 233.3405
71.1832 221.25 233.54

71.244 227.059 233.7395
71.3048 260 233.9389
71.3655 258.75 234.1381
71.4263 240 234.3375
71.4871 246.25 234.537
71.5479 222.5 234.7365
71.6087 241.25 234.936
71.6695 267.5 235.1354



71.7303 260 235.3349
71.7911 218.75 235.5344
71.8519 230 235.7339
71.9127 230 235.9333
71.9735 277.5 236.1328
72.0343 256.25 236.3323
72.0951 226.25 236.5318
72.1559 232.941 236.7312
72.2167 262.5 236.9307
72.2775 222.5 237.1302
72.3383 220 237.3297
72.3991 253.75 237.5291
72.4599 246.25 237.7286
72.5207 240 237.9281
72.5814 266.25 238.1272
72.6422 271.765 238.3267

72.703 266.25 238.5262
72.7638 228.75 238.7257
72.8246 281.25 238.9251
72.8854 270 239.1246
72.9462 282.5 239.3241

73.007 258.75 239.5236
73.0678 256.25 239.723
73.1286 232.5 239.9225
73.1894 250.588 240.122
73.2502 253.75 240.3215

73.311 251.25 240.5209
73.3718 262.5 240.7204
73.4326 265 240.9199
73.4934 252.5 241.1194
73.5542 247.5 241.3188

73.615 273.75 241.5183
73.6758 240 241.7178
73.7366 256.25 241.9172
73.7973 265.882 242.1164
73.8581 296.25 242.3159
73.9189 261.25 242.5153
73.9797 235 242.7148
74.0405 283.75 242.9143
74.1013 305 243.1138
74.1621 256.471 243.3132
74.2229 266.25 243.5127
74.2837 245 243.7122
74.3445 253.75 243.9117
74.4053 248.75 244.1111



74.4661 248.75 244.3106
74.5269 241.25 244.5101
74.5877 247.5 244.7096
74.6485 276.25 244.909
74.7093 269.412 245.1085
74.7701 238.75 245.308
74.8309 222.5 245.5075
74.8917 228.75 245.7069
74.9525 233.75 245.9064
75.0132 253.75 246.1056

75.074 246.25 246.305
75.1348 266.25 246.5045
75.1956 226.25 246.704
75.2564 224.706 246.9035
75.3172 267.5 247.1029

75.378 263.75 247.3024
75.4388 267.5 247.5019
75.4996 263.75 247.7014
75.5604 266.25 247.9008
75.6212 265 248.1003

75.682 285 248.2998
75.7428 228.75 248.4993
75.8036 255.294 248.6987
75.8644 293.75 248.8982
75.9252 253.75 249.0977

75.986 260 249.2971
76.0468 241.25 249.4966
76.1076 257.5 249.6961
76.1684 256.471 249.8956
76.2292 255 250.095
76.2899 282.5 250.2942
76.3507 250 250.4937
76.4115 242.5 250.6931
76.4723 225 250.8926
76.5331 247.5 251.0921
76.5939 269.412 251.2916
76.6547 241.25 251.491
76.7155 242.5 251.6905
76.7763 263.75 251.89
76.8371 216.25 252.0895
76.8979 242.5 252.2889
76.9587 241.176 252.4884
77.0195 243.75 252.6879
77.0803 256.25 252.8874
77.1411 248.75 253.0868



77.2019 247.5 253.2863
77.2627 247.5 253.4858
77.3235 252.941 253.6853
77.3843 287.5 253.8847
77.4451 242.5 254.0842
77.5058 246.25 254.2834
77.5666 261.25 254.4828
77.6274 253.75 254.6823
77.6882 267.059 254.8818

77.749 233.75 255.0813
77.8098 245 255.2807
77.8706 251.25 255.4802
77.9314 260 255.6797
77.9922 252.5 255.8791

78.053 251.25 256.0786
78.1138 270 256.2781
78.1746 235 256.4776
78.2354 265 256.677
78.2962 243.529 256.8765

78.357 311.25 257.076
78.4178 245 257.2755
78.4786 247.5 257.4749
78.5394 247.5 257.6744
78.6002 245.882 257.8739

78.661 240 258.0734
78.7217 273.75 258.2725
78.7825 250 258.472
78.8433 263.75 258.6715
78.9041 272.5 258.8709
78.9649 224.706 259.0704
79.0257 276.25 259.2699
79.0865 218.75 259.4694
79.1473 241.25 259.6688
79.2081 261.176 259.8683
79.2689 213.75 260.0678
79.3297 257.5 260.2673
79.3905 248.75 260.4667
79.4513 267.5 260.6662
79.5121 220 260.8657
79.5729 222.5 261.0652
79.6337 287.059 261.2646
79.6945 242.5 261.4641
79.7553 251.25 261.6636
79.8161 282.5 261.8631
79.8769 265 262.0625



79.9376 243.529 262.2617
79.9984 237.5 262.4612
80.0592 272.5 262.6606

80.12 292.5 262.8601
80.1808 256.25 263.0596
80.2416 236.25 263.259
80.3024 262.353 263.4585
80.3632 246.25 263.658

80.424 260 263.8575
80.4848 257.5 264.0569
80.5456 243.75 264.2564
80.6064 262.5 264.4559
80.6672 235.294 264.6554

80.728 255 264.8548
80.7888 240 265.0543
80.8496 221.25 265.2538
80.9104 236.25 265.4533
80.9712 242.353 265.6527

81.032 242.5 265.8522
81.0928 246.25 266.0517
81.1535 245 266.2508
81.2143 227.5 266.4503
81.2751 237.647 266.6498
81.3359 237.5 266.8493
81.3967 227.5 267.0487
81.4575 245 267.2482
81.5183 257.5 267.4477
81.5791 288.235 267.6472
81.6399 282.5 267.8466
81.7007 243.75 268.0461
81.7615 233.75 268.2456
81.8223 229.412 268.4451
81.8831 273.75 268.6445
81.9439 237.5 268.844
82.0047 241.25 269.0435
82.0655 255 269.243
82.1263 247.5 269.4424
82.1871 262.353 269.6419
82.2479 258.75 269.8414
82.3087 241.25 270.0409
82.3694 260 270.24
82.4302 273.75 270.4395

82.491 237.647 270.6389
82.5518 256.25 270.8384
82.6126 255 271.0379



82.6734 278.75 271.2374
82.7342 266.25 271.4368

82.795 255.294 271.6363
82.8558 263.75 271.8358
82.9166 258.824 272.0353
82.9774 230 272.2347
83.0382 270.588 272.4342

83.099 267.5 272.6337
83.1598 247.059 272.8332
83.2206 281.25 273.0326
83.2814 216.471 273.2321
83.3422 273.75 273.4316

83.403 245 273.6311
83.4638 251.765 273.8305
83.5246 281.176 274.03
83.5853 237.5 274.2292
83.6461 258.824 274.4286
83.7069 270 274.6281
83.7677 261.176 274.8276
83.8285 253.75 275.0271
83.8893 275 275.2265
83.9501 265.882 275.426
84.0109 280 275.6255
84.0717 261.176 275.825
84.1325 263.75 276.0244
84.1933 240 276.2239
84.2541 270 276.4234
84.3149 261.176 276.6229
84.3757 223.75 276.8223
84.4365 272.941 277.0218
84.4973 240 277.2213
84.5581 274.118 277.4208
84.6189 240 277.6202
84.6797 252.941 277.8197
84.7405 258.75 278.0192
84.8012 242.353 278.2183

84.862 251.25 278.4178
84.9228 249.412 278.6173
84.9836 283.75 278.8167
85.0444 256.471 279.0162
85.1052 281.25 279.2157

85.166 280 279.4152
85.2268 252.5 279.6146
85.2876 268.75 279.8141
85.3484 255.294 280.0136



85.4092 247.5 280.2131
85.47 258.824 280.4125

85.5308 254.118 280.612
85.5916 265 280.8115
85.6524 246.25 281.011
85.7132 309.412 281.2104

85.774 290 281.4099
85.8348 251.765 281.6094
85.8956 240 281.8089
85.9564 289.412 282.0083
86.0171 271.25 282.2075
86.0779 271.25 282.407
86.1387 261.176 282.6064
86.1995 267.5 282.8059
86.2603 236.471 283.0054
86.3211 248.75 283.2049
86.3819 265.882 283.4043
86.4427 258.75 283.6038
86.5035 228.75 283.8033
86.5643 249.412 284.0028
86.6251 223.75 284.2022
86.6859 263.529 284.4017
86.7467 233.75 284.6012
86.8075 242.353 284.8007
86.8683 252.5 285.0001
86.9291 275 285.1996
86.9899 267.059 285.3991
87.0507 268.75 285.5985
87.1115 274.118 285.798
87.1723 280 285.9975

87.233 283.529 286.1966
87.2938 261.25 286.3961
87.3546 241.176 286.5956
87.4154 248.75 286.7951
87.4762 261.176 286.9945

87.537 246.25 287.194
87.5978 262.353 287.3935
87.6586 275 287.593
87.7194 251.25 287.7924
87.7802 234.118 287.9919

87.841 242.5 288.1914
87.9018 250.588 288.3909
87.9626 235 288.5903
88.0234 229.412 288.7898
88.0842 283.75 288.9893



88.145 262.353 289.1888
88.2058 268.75 289.3882
88.2666 252.5 289.5877
88.3274 284.706 289.7872
88.3882 231.25 289.9867
88.4489 277.647 290.1858
88.5097 268.75 290.3853
88.5705 264.706 290.5848
88.6313 233.75 290.7842
88.6921 280 290.9837
88.7529 233.75 291.1832
88.8137 263.75 291.3827
88.8745 252.941 291.5821
88.9353 248.75 291.7816
88.9961 243.529 291.9811
89.0569 276.25 292.1805
89.1177 267.5 292.38
89.1785 241.176 292.5795
89.2393 232.5 292.779
89.3001 249.412 292.9784
89.3609 272.5 293.1779
89.4217 271.765 293.3774
89.4825 275 293.5769
89.5433 277.5 293.7763
89.6041 277.647 293.9758
89.6648 310 294.175
89.7256 267.059 294.3744
89.7864 290 294.5739
89.8472 260 294.7734

89.908 311.25 294.9729
89.9688 228.75 295.1723
90.0296 278.824 295.3718
90.0904 243.75 295.5713
90.1512 267.059 295.7708

90.212 252.5 295.9702
90.2728 251.765 296.1697
90.3336 252.5 296.3692
90.3944 300 296.5687
90.4552 258.824 296.7681

90.516 280 296.9676
90.5768 248.235 297.1671
90.6376 275 297.3666
90.6984 288.235 297.566
90.7592 281.25 297.7655

90.82 264.706 297.965



90.8807 251.25 298.1641
90.9415 250.588 298.3636
91.0023 278.75 298.5631
91.0631 257.647 298.7626
91.1239 262.5 298.962
91.1847 242.353 299.1615
91.2455 251.25 299.361
91.3063 254.118 299.5604
91.3671 265 299.7599
91.4279 256.25 299.9594
91.4887 254.118 300.1589
91.5495 276.25 300.3583
91.6103 280 300.5578
91.6711 251.25 300.7573
91.7319 267.059 300.9568
91.7927 248.75 301.1562
91.8535 274.118 301.3557
91.9143 258.75 301.5552
91.9751 264.706 301.7547
92.0359 223.75 301.9541
92.0966 249.412 302.1533
92.1574 295 302.3528
92.2182 240 302.5522

92.279 258.824 302.7517
92.3398 288.75 302.9512
92.4006 276.471 303.1507
92.4614 261.25 303.3501
92.5222 291.765 303.5496

92.583 278.75 303.7491
92.6438 285.882 303.9486
92.7046 260 304.148
92.7654 230.588 304.3475
92.8262 248.75 304.547

92.887 257.647 304.7465
92.9478 272.5 304.9459
93.0086 227.059 305.1454
93.0694 244.706 305.3449
93.1302 245 305.5444

93.191 251.25 305.7438
93.2518 263.529 305.9433
93.3125 248.75 306.1424
93.3733 272.941 306.3419
93.4341 270 306.5414
93.4949 265.882 306.7409
93.5557 241.25 306.9403



93.6165 302.353 307.1398
93.6773 282.5 307.3393
93.7381 244.706 307.5388
93.7989 256.471 307.7382
93.8597 282.5 307.9377
93.9205 265.882 308.1372
93.9813 236.25 308.3367
94.0421 274.118 308.5361
94.1029 275.556 308.7356
94.1637 244.706 308.9351
94.2245 268.235 309.1346
94.2853 261.176 309.334
94.3461 274.444 309.5335
94.4069 245.556 309.733
94.4677 273.333 309.9325
94.5284 270.526 310.1316
94.5892 304.444 310.3311

94.65 258.947 310.5306
94.7108 252 310.73
94.7716 270 310.9295
94.8324 264.211 311.129
94.8932 259 311.3285

94.954 278 311.5279
95.0148 266 311.7274
95.0756 293.333 311.9269
95.1364 266.667 312.1264
95.1972 260.909 312.3258

95.258 256 312.5253
95.3188 281.6 312.7248
95.3796 272.533 312.9243



Depth (m) diameter (in) Depth (ft)
1.67537 9.82375 5.496604
1.72525 9.73416 5.660252
1.77514 9.67742 5.823933
1.82502 9.57886 5.98758

1.8749 9.519 6.151228
1.92479 9.51316 6.314909
1.97467 9.4933 6.478557
2.02455 9.4129 6.642204
2.07444 9.37817 6.805885
2.12432 9.37379 6.969533

2.1742 9.36649 7.133181
2.22408 9.37379 7.296828
2.27397 9.36284 7.460509
2.32385 9.36649 7.624157
2.37373 9.36745 7.787805
2.42362 9.40895 7.951485

2.4735 9.40549 8.115133
2.52338 9.35919 8.278781
2.57327 9.35919 8.442461
2.62315 9.35016 8.606109
2.67303 9.3345 8.769757
2.72292 9.33136 8.933438

2.7728 9.31904 9.097085
2.82268 9.29714 9.260733
2.87256 9.27387 9.424381
2.92245 9.25334 9.588062
2.97233 9.25334 9.751709
3.02221 9.24923 9.915357

3.0721 9.25334 10.07904
3.12198 9.2688 10.24269
3.17186 9.38861 10.40633
3.22175 9.42581 10.57001
3.27163 9.4217 10.73366
3.32151 9.42581 10.89731

3.3714 9.43293 11.06099
3.42128 9.42417 11.22464
3.47116 9.41979 11.38829
3.52104 9.42855 11.55193
3.57093 9.42417 11.71561
3.62081 9.42855 11.87926
3.67069 9.41979 12.04291
3.72058 9.42417 12.20659
3.77046 9.42417 12.37024
3.82034 9.42855 12.53389
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3.87023 9.41979 12.69757
3.92011 9.42855 12.86121
3.96999 9.42698 13.02486
4.01988 9.42229 13.18854
4.06976 9.43167 13.35219
4.11964 9.42698 13.51584
4.16953 9.42012 13.67952
4.21941 9.43023 13.84317
4.26929 9.42012 14.00681
4.31917 9.42518 14.17046
4.36906 9.43023 14.33414
4.41894 9.43528 14.49779
4.46882 9.42855 14.66144
4.51871 9.43023 14.82512
4.56859 9.43023 14.98877
4.61847 9.43637 15.15241
4.66836 9.42855 15.3161
4.71824 9.43023 15.47974
4.76812 9.43402 15.64339
4.81801 9.42518 15.80707
4.86789 9.42855 15.97072
4.91777 9.42518 16.13437
4.96765 9.4395 16.29802
5.01754 9.43023 16.4617
5.06742 9.42307 16.62534

5.1173 9.3898 16.78899
5.16719 9.39569 16.95267
5.21707 9.39022 17.11632
5.26695 9.39485 17.27997
5.31684 9.39022 17.44365
5.36672 9.3898 17.6073

5.4166 9.39485 17.77094
5.46649 9.37927 17.93462
5.51637 9.37969 18.09827
5.56625 9.37379 18.26192
5.61613 9.37969 18.42557
5.66602 9.38474 18.58925

5.7159 9.37927 18.7529
5.76578 9.38474 18.91654
5.81567 9.37464 19.08022
5.86555 9.37927 19.24387
5.91543 9.38474 19.40752
5.96532 9.3898 19.5712

6.0152 9.39485 19.73485
6.06508 9.38474 19.8985



6.11497 9.3898 20.06218
6.16485 9.39022 20.22582
6.21473 9.39991 20.38947
6.26461 9.39991 20.55312

6.3145 9.41001 20.7168
6.36438 9.41212 20.88045
6.41426 9.39991 21.0441
6.46415 9.41001 21.20778
6.51403 9.40664 21.37143
6.56391 9.41507 21.53507

6.6138 9.41759 21.69875
6.66368 9.42012 21.8624
6.71356 9.41759 22.02605
6.76345 9.41001 22.18973
6.81333 9.41759 22.35338
6.86321 9.41001 22.51703
6.91309 9.41759 22.68067
6.96298 9.41507 22.84435
7.01286 9.41759 23.008
7.06274 9.42012 23.17165
7.11263 9.41759 23.33533
7.16251 9.41507 23.49898
7.21239 9.40496 23.66263
7.26228 9.40664 23.82631
7.31216 9.39991 23.98995
7.36204 9.40117 24.1536
7.41193 9.39991 24.31728
7.46181 9.37927 24.48093
7.51169 9.36832 24.64458
7.56157 9.36453 24.80823
7.61146 9.36284 24.97191
7.66134 9.35442 25.13555
7.71122 9.36284 25.2992
7.76111 9.35947 25.46288
7.81099 9.35737 25.62653
7.86087 9.36453 25.79018
7.91076 9.35737 25.95386
7.96064 9.34937 26.11751
8.01052 9.35189 26.28115
8.06041 9.35947 26.44483
8.11029 9.35947 26.60848
8.16017 9.35947 26.77213
8.21006 9.35189 26.93581
8.25994 9.34937 27.09946
8.30982 9.35189 27.26311



8.3597 9.35442 27.42675
8.40959 9.34642 27.59044
8.45947 9.34937 27.75408
8.50935 9.35737 27.91773
8.55924 9.34937 28.08141
8.60912 9.35737 28.24506

8.659 9.34431 28.40871
8.70889 9.35189 28.57239
8.75877 9.34937 28.73604
8.80865 9.34937 28.89968
8.85854 9.35442 29.06336
8.90842 9.35189 29.22701

8.9583 9.3342 29.39066
9.00818 9.34094 29.55431
9.05807 9.3342 29.71799
9.10795 9.34094 29.88164
9.15783 9.3342 30.04528
9.20772 9.34431 30.20896

9.2576 9.34094 30.37261
9.30748 9.32915 30.53626
9.35737 9.33547 30.69994
9.40725 9.32915 30.86359
9.45713 9.3342 31.02724
9.50702 9.32452 31.19092

9.5569 9.3342 31.35456
9.60678 9.3342 31.51821
9.65666 9.32915 31.68186
9.70655 9.3342 31.84554
9.75643 9.32915 32.00919
9.80631 9.3342 32.17284

9.8562 9.32999 32.33652
9.90608 9.32915 32.50016
9.95596 9.32915 32.66381
10.0058 9.32999 32.82733
10.0557 9.33926 32.99104
10.1056 9.32915 33.15476
10.1555 9.33547 33.31847
10.2054 9.3241 33.48218
10.2553 9.32915 33.6459
10.3051 9.3342 33.80928

10.355 9.32915 33.97299
10.4049 9.32373 34.13671
10.4548 9.3342 34.30042
10.5047 9.32915 34.46413
10.5546 9.3241 34.62785



10.6044 9.32915 34.79123
10.6543 9.3342 34.95495
10.7042 9.3241 35.11866
10.7541 9.32915 35.28237

10.804 9.32915 35.44609
10.8539 9.32843 35.6098
10.9037 9.3342 35.77319
10.9536 9.32915 35.9369
11.0035 9.35659 36.10061
11.0534 9.35947 36.26433
11.1033 9.36597 36.42804
11.1532 9.35947 36.59175

11.203 9.35442 36.75514
11.2529 9.36597 36.91885
11.3028 9.35947 37.08257
11.3527 9.36453 37.24628
11.4026 9.35442 37.40999
11.4525 9.36958 37.57371
11.5023 9.36453 37.73709
11.5522 9.35947 37.9008
11.6021 9.35442 38.06452

11.652 9.36958 38.22823
11.7019 9.35442 38.39194
11.7518 9.35947 38.55566
11.8016 9.35947 38.71904
11.8515 9.36453 38.88276
11.9014 9.35947 39.04647
11.9513 9.36453 39.21018
12.0012 9.37464 39.3739
12.0511 9.38474 39.53761
12.1009 9.37969 39.701
12.1508 9.39485 39.86471
12.2007 9.39485 40.02842
12.2506 9.41001 40.19214
12.3005 9.41001 40.35585
12.3504 9.40496 40.51956
12.4002 9.41001 40.68295
12.4501 9.42229 40.84666

12.5 9.41759 41.01038
12.5499 9.41001 41.17409
12.5998 9.4176 41.3378
12.6496 9.41212 41.50119
12.6995 9.41507 41.6649
12.7494 9.41001 41.82861
12.7993 9.41507 41.99233



12.8492 9.42012 42.15604
12.8991 9.41507 42.31975
12.9489 9.41212 42.48314
12.9988 9.41507 42.64685
13.0487 9.41507 42.81057
13.0986 9.41507 42.97428
13.1485 9.41212 43.13799
13.1984 9.41507 43.30171
13.2482 9.40496 43.46509
13.2981 9.39485 43.62881

13.348 9.3898 43.79252
13.3979 9.38474 43.95623
13.4478 9.37969 44.11995
13.4977 9.37969 44.28366
13.5475 9.37927 44.44704
13.5974 9.37969 44.61076
13.6473 9.37969 44.77447
13.6972 9.37464 44.93818
13.7471 9.37969 45.1019

13.797 9.36958 45.26561
13.8468 9.36832 45.429
13.8967 9.37464 45.59271
13.9466 9.36453 45.75642
13.9965 9.34642 45.92014
14.0464 9.33926 46.08385
14.0963 9.34094 46.24756
14.1461 9.3342 46.41095

14.196 9.34937 46.57466
14.2459 9.3342 46.73838
14.2958 9.3342 46.90209
14.3457 9.33926 47.0658
14.3956 9.33926 47.22952
14.4454 9.33926 47.3929
14.4953 9.33926 47.55662
14.5452 9.33926 47.72033
14.5951 9.34431 47.88404

14.645 9.34431 48.04776
14.6949 9.33926 48.21147
14.7447 9.34094 48.37485
14.7946 9.33926 48.53857
14.8445 9.33926 48.70228
14.8944 9.33926 48.86599
14.9443 9.33547 49.02971
14.9942 9.3342 49.19342

15.044 9.33926 49.35681



15.0939 9.3342 49.52052
15.1438 9.33926 49.68423
15.1937 9.3342 49.84795
15.2436 9.33926 50.01166
15.2935 9.34642 50.17537
15.3433 9.34937 50.33876
15.3932 9.34937 50.50247
15.4431 9.36453 50.66619

15.493 9.35442 50.8299
15.5429 9.36958 50.99361
15.5928 9.36453 51.15733
15.6426 9.34937 51.32071
15.6925 9.36453 51.48442
15.7424 9.34642 51.64814
15.7923 9.3342 51.81185
15.8422 9.32915 51.97557
15.8921 9.3342 52.13928
15.9419 9.32999 52.30266
15.9918 9.3342 52.46638
16.0417 9.3342 52.63009
16.0916 9.32915 52.7938
16.1415 9.33547 52.95752
16.1913 9.32915 53.1209
16.2412 9.3342 53.28462
16.2911 9.32999 53.44833

16.341 9.33926 53.61204
16.3909 9.32915 53.77576
16.4408 9.32915 53.93947
16.4906 9.33547 54.10286
16.5405 9.3241 54.26657
16.5904 9.3241 54.43028
16.6403 9.31904 54.594
16.6902 9.31904 54.75771
16.7401 9.32915 54.92142
16.7899 9.31904 55.08481
16.8398 9.32915 55.24852
16.8897 9.32915 55.41223
16.9396 9.32999 55.57595
16.9895 9.3241 55.73966
17.0394 9.3241 55.90337
17.0892 9.30893 56.06676
17.1391 9.30809 56.23047

17.189 9.30388 56.39419
17.2389 9.30388 56.5579
17.2888 9.29883 56.72161



17.3387 9.30388 56.88533
17.3885 9.30262 57.04871
17.4384 9.30388 57.21243
17.4883 9.30388 57.37614
17.5382 9.30262 57.53985
17.5881 9.29883 57.70357

17.638 9.30388 57.86728
17.6878 9.30388 58.03066
17.7377 9.27524 58.19438
17.7876 9.27356 58.35809
17.8375 9.27861 58.52181
17.8874 9.26977 58.68552
17.9373 9.27861 58.84923
17.9871 9.27861 59.01262

18.037 9.26429 59.17633
18.0869 9.2685 59.34004
18.1368 9.25839 59.50376
18.1867 9.25839 59.66747
18.2366 9.24786 59.83118
18.2864 9.18764 59.99457
18.3363 9.17121 60.15828
18.3862 9.16237 60.322
18.4361 9.16742 60.48571

18.486 9.12194 60.64942
18.5359 9.09161 60.81314
18.5857 9.09667 60.97652
18.6356 9.08361 61.14024
18.6855 9.0714 61.30395
18.7354 9.07645 61.46766
18.7853 9.07266 61.63138
18.8352 9.07645 61.79509

18.885 9.0815 61.95847
18.9349 9.07266 62.12219
18.9848 9.0714 62.2859
19.0347 9.07645 62.44961
19.0846 9.0714 62.61333
19.1345 9.0815 62.77704
19.1843 9.0714 62.94043
19.2342 9.0714 63.10414
19.2841 9.07266 63.26785

19.334 9.0714 63.43157
19.3839 9.0815 63.59528
19.4337 9.05623 63.75867
19.4836 9.05118 63.92238
19.5335 9.05623 64.08609



19.5834 9.05623 64.24981
19.6333 9.06129 64.41352
19.6832 9.05118 64.57723

19.733 9.05623 64.74062
19.7829 9.05118 64.90433
19.8328 9.06129 65.06805
19.8827 9.05623 65.23176
19.9326 9.05076 65.39547
19.9825 9.05118 65.55919
20.0323 9.05623 65.72257
20.0822 9.06129 65.88628
20.1321 9.05118 66.05

20.182 9.05118 66.21371
20.2319 9.05623 66.37742
20.2818 9.05623 66.54114
20.3316 9.06171 66.70452
20.3815 9.05623 66.86824
20.4314 9.04685 67.03195
20.4813 9.06129 67.19566
20.5312 9.05623 67.35938
20.5811 9.06129 67.52309
20.6309 9.05623 67.68648
20.6808 9.05623 67.85019
20.7307 9.06129 68.0139
20.7806 9.05623 68.17762
20.8305 9.05623 68.34133
20.8804 9.05623 68.50504
20.9302 9.06129 68.66843
20.9801 9.06129 68.83214

21.03 9.05623 68.99585
21.0799 9.05118 69.15957
21.1298 9.05623 69.32328
21.1797 9.06634 69.487
21.2295 9.05118 69.65038
21.2794 9.05623 69.81409
21.3293 9.05623 69.97781
21.3792 9.05623 70.14152
21.4291 9.06129 70.30523

21.479 9.05623 70.46895
21.5288 9.05623 70.63233
21.5787 9.06129 70.79605
21.6286 9.06634 70.95976
21.6785 9.09456 71.12347
21.7284 9.08908 71.28719
21.7783 9.09456 71.4509



21.8281 9.09847 71.61429
21.878 9.09161 71.778

21.9279 9.09667 71.94171
21.9778 9.10172 72.10543
22.0277 9.09667 72.26914
22.0776 9.09161 72.43285
22.1274 9.10172 72.59624
22.1773 9.09667 72.75995
22.2272 9.08908 72.92366
22.2771 9.08656 73.08738

22.327 9.08656 73.25109
22.3769 9.08656 73.4148
22.4267 9.08908 73.57819
22.4766 9.09667 73.7419
22.5265 9.08656 73.90562
22.5764 9.07645 74.06933
22.6263 9.0815 74.23304
22.6762 9.03096 74.39676

22.726 8.99559 74.56014
22.7759 8.99559 74.72386
22.8258 8.99559 74.88757
22.8757 9.00569 75.05128
22.9256 8.99601 75.215
22.9754 8.99559 75.37838
23.0253 8.99053 75.54209
23.0752 8.99053 75.70581
23.1251 8.98506 75.86952

23.175 8.98548 76.03324
23.2249 8.99053 76.19695
23.2747 8.98042 76.36033
23.3246 8.98548 76.52405
23.3745 8.99053 76.68776
23.4244 8.98042 76.85147
23.4743 8.98548 77.01519
23.5242 8.99559 77.1789

23.574 8.98042 77.34229
23.6239 8.98042 77.506
23.6738 8.99053 77.66971
23.7237 8.98548 77.83343
23.7736 8.98548 77.99714
23.8235 8.99053 78.16085
23.8733 8.98506 78.32424
23.9232 8.98042 78.48795
23.9731 8.98548 78.65167

24.023 8.98548 78.81538



24.0729 8.97537 78.97909
24.1228 8.96021 79.14281
24.1726 8.95221 79.30619
24.2225 8.95515 79.4699
24.2724 8.95515 79.63362
24.3223 8.95515 79.79733
24.3722 8.9501 79.96104
24.4221 8.95221 80.12476
24.4719 8.9501 80.28814
24.5218 8.96021 80.45186
24.5717 8.95515 80.61557
24.6216 8.9501 80.77928
24.6715 8.95515 80.943
24.7214 8.95515 81.10671
24.7712 8.9501 81.2701
24.8211 8.94829 81.43381

24.871 8.95515 81.59752
24.9209 8.95515 81.76124
24.9708 8.9501 81.92495
25.0207 8.95515 82.08866
25.0705 8.95515 82.25205
25.1204 8.95515 82.41576
25.1703 8.9501 82.57948
25.2202 8.95768 82.74319
25.2701 8.95515 82.9069

25.32 8.95515 83.07062
25.3698 8.95768 83.234
25.4197 8.95515 83.39771
25.4696 8.95515 83.56143
25.5195 8.95768 83.72514
25.5694 8.95515 83.88885
25.6193 8.92988 84.05257
25.6691 8.92988 84.21595

25.719 8.93578 84.37967
25.7689 8.93999 84.54338
25.8188 8.92988 84.70709
25.8687 8.92988 84.87081
25.9186 8.93494 85.03452
25.9684 8.93494 85.19791
26.0183 8.93031 85.36162
26.0682 8.93494 85.52533
26.1181 8.92988 85.68905

26.168 8.92988 85.85276
26.2178 8.94505 86.01614
26.2677 8.92988 86.17986



26.3176 8.92483 86.34357
26.3675 8.93999 86.50729
26.4174 8.93494 86.671
26.4673 8.92988 86.83471
26.5171 8.93494 86.9981

26.567 8.92988 87.16181
26.6169 8.93494 87.32552
26.6668 8.93494 87.48924
26.7167 8.92988 87.65295
26.7666 8.92988 87.81666
26.8164 8.93494 87.98005
26.8663 8.92988 88.14376
26.9162 8.93494 88.30748
26.9661 8.93031 88.47119

27.016 8.92988 88.6349
27.0659 8.93999 88.79862
27.1157 8.92988 88.962
27.1656 8.92483 89.12572
27.2155 8.92988 89.28943
27.2654 8.92988 89.45314
27.3153 8.92988 89.61686
27.3652 8.92988 89.78057

27.415 8.92988 89.94395
27.4649 8.93422 90.10767
27.5148 8.92988 90.27138
27.5647 8.92988 90.43509
27.6146 8.93031 90.59881
27.6645 8.92988 90.76252
27.7143 8.93494 90.92591
27.7642 8.92988 91.08962
27.8141 8.91978 91.25333

27.864 8.92988 91.41705
27.9139 8.92988 91.58076
27.9638 8.92483 91.74447
28.0136 8.92988 91.90786
28.0635 8.92483 92.07157
28.1134 8.92988 92.23529
28.1633 8.92988 92.399
28.2132 8.92483 92.56271
28.2631 8.92483 92.72643
28.3129 8.92988 92.88981
28.3628 8.92988 93.05353
28.4127 8.92483 93.21724
28.4626 8.92483 93.38095
28.5125 8.92483 93.54467



28.5624 8.93494 93.70838
28.6122 8.92483 93.87176
28.6621 8.91978 94.03548

28.712 8.93999 94.19919
28.7619 8.92483 94.3629
28.8118 8.92483 94.52662
28.8617 8.91472 94.69033
28.9115 8.90461 94.85372
28.9614 8.8844 95.01743
29.0113 8.87429 95.18114
29.0612 8.87429 95.34486
29.1111 8.8844 95.50857

29.161 8.87429 95.67228
29.2108 8.87429 95.83567
29.2607 8.87429 95.99938
29.3106 8.8844 96.1631
29.3605 8.87429 96.32681
29.4104 8.87934 96.49052
29.4602 8.8779 96.65391
29.5101 8.87429 96.81762

29.56 8.87429 96.98133
29.6099 8.87429 97.14505
29.6598 8.8844 97.30876
29.7097 8.87321 97.47248
29.7595 8.87429 97.63586
29.8094 8.8844 97.79957
29.8593 8.87429 97.96329
29.9092 8.87429 98.127
29.9591 8.87429 98.29071

30.009 8.8844 98.45443
30.0588 8.87321 98.61781
30.1087 8.87934 98.78153
30.1586 8.89667 98.94524
30.2085 8.90137 99.10895
30.2584 8.89956 99.27267
30.3083 8.90137 99.43638
30.3581 8.89956 99.59977

30.408 8.90137 99.76348
30.4579 8.87429 99.92719
30.5078 8.83891 100.0909
30.5577 8.84902 100.2546
30.6076 8.82628 100.4183
30.6574 8.83386 100.5817
30.7073 8.84397 100.7454
30.7572 8.82158 100.9091



30.8071 8.82375 101.0729
30.857 8.8288 101.2366

30.9069 8.82375 101.4003
30.9567 8.82628 101.5637
31.0066 8.83386 101.7274
31.0565 8.82375 101.8911
31.1064 8.82628 102.0548
31.1563 8.83386 102.2185
31.2062 8.77321 102.3822

31.256 8.75299 102.5456
31.3059 8.75588 102.7093
31.3558 8.74289 102.873
31.4057 8.75299 103.0368
31.4556 8.75588 103.2005
31.5055 8.75805 103.3642
31.5553 8.75119 103.5276
31.6052 8.76057 103.6913
31.6551 8.75805 103.855

31.705 8.76057 104.0187
31.7549 8.75299 104.1824
31.8048 8.75588 104.3461
31.8546 8.7631 104.5095
31.9045 8.75588 104.6732
31.9544 8.76057 104.837
32.0043 8.77321 105.0007
32.0542 8.79812 105.1644
32.1041 8.8075 105.3281
32.1539 8.83386 105.4915
32.2038 8.84974 105.6552
32.2537 8.85443 105.8189
32.3036 8.89451 105.9826
32.3535 8.91075 106.1463
32.4034 8.89956 106.31
32.4532 8.92483 106.4734
32.5031 8.9436 106.6371

32.553 8.98548 106.8009
32.6029 9.00461 106.9646
32.6528 9.00064 107.1283
32.7027 8.99992 107.292
32.7525 9.00064 107.4554
32.8024 9.03277 107.6191
32.8523 9.05623 107.7828
32.9022 9.05118 107.9465
32.9521 9.06093 108.1102
33.0019 9.09161 108.2736



33.0518 9.12663 108.4373
33.1017 9.12699 108.6011
33.1516 9.14071 108.7648
33.2015 9.24865 108.9285
33.2514 9.25839 109.0922
33.3012 9.26273 109.2556
33.3511 9.31904 109.4193

33.401 9.31435 109.583
33.4509 9.34431 109.7467
33.5008 9.36128 109.9104
33.5507 9.37464 110.0741
33.6005 9.40496 110.2375
33.6504 9.38944 110.4012
33.7003 9.3342 110.565
33.7502 9.28366 110.7287
33.8001 9.24323 110.8924

33.85 9.1371 111.0561
33.8998 8.97958 111.2195
33.9497 8.97537 111.3832
33.9996 8.97645 111.5469
34.0495 8.97032 111.7106
34.0994 8.97537 111.8743
34.1493 8.97645 112.038
34.1991 8.97537 112.2014

34.249 8.99053 112.3651
34.2989 8.98042 112.5289
34.3488 8.83891 112.6926
34.3987 8.83097 112.8563
34.4486 8.84902 113.02
34.4984 8.83891 113.1834
34.5483 8.83386 113.3471
34.5982 8.84505 113.5108
34.6481 8.83891 113.6745

34.698 8.83386 113.8382
34.7479 8.84036 114.002
34.7977 8.83386 114.1653
34.8476 8.83386 114.3291
34.8975 8.83891 114.4928
34.9474 8.84036 114.6565
34.9973 8.83891 114.8202
35.0472 8.83891 114.9839

35.097 8.83386 115.1473
35.1469 8.83891 115.311
35.1968 8.86382 115.4747
35.2467 8.87934 115.6384



35.2966 8.86418 115.8021
35.3465 8.85913 115.9659
35.3963 8.85913 116.1292
35.4462 8.86382 116.293
35.4961 8.86418 116.4567

35.546 8.86924 116.6204
35.5959 8.83566 116.7841
35.6458 8.86924 116.9478
35.6956 8.90606 117.1112
35.7455 8.91472 117.2749
35.7954 8.91978 117.4386
35.8453 8.92014 117.6023
35.8952 8.92483 117.766
35.9451 8.93494 117.9298
35.9949 8.94829 118.0931
36.0448 8.93999 118.2569
36.0947 8.93999 118.4206
36.1446 8.94505 118.5843
36.1945 8.94505 118.748
36.2443 8.93494 118.9114
36.2942 8.93494 119.0751
36.3441 8.93422 119.2388

36.394 8.92483 119.4025
36.4439 8.89451 119.5662
36.4938 8.87934 119.73
36.5436 8.89198 119.8933
36.5935 8.8844 120.0571
36.6434 8.8844 120.2208
36.6933 8.89667 120.3845
36.7432 8.90967 120.5482
36.7931 8.96237 120.7119
36.8429 9.00367 120.8753
36.8928 9.02086 121.039
36.9427 9.06129 121.2027
36.9926 9.07031 121.3664
37.0425 8.96526 121.5301
37.0924 8.93999 121.6939
37.1422 8.74962 121.8572
37.1921 8.70245 122.021

37.242 8.71834 122.1847
37.2919 8.51546 122.3484
37.3418 8.73278 122.5121
37.3917 8.7465 122.6758
37.4415 8.75805 122.8392
37.4914 8.75299 123.0029



37.5413 8.74794 123.1666
37.5912 8.75299 123.3303
37.6411 8.75299 123.4941

37.691 8.75299 123.6578
37.7408 8.74794 123.8211
37.7907 8.75299 123.9849
37.8406 8.72772 124.1486
37.8905 8.65697 124.3123
37.9404 8.61148 124.476
37.9903 8.68729 124.6397
38.0401 8.69957 124.8031

38.09 8.70245 124.9668
38.1399 8.67213 125.1305
38.1898 8.67213 125.2942
38.2397 8.66708 125.458
38.2896 8.67141 125.6217
38.3394 8.6974 125.7851
38.3893 8.74289 125.9488
38.4392 8.71762 126.1125
38.4891 8.6317 126.2762

38.539 8.67141 126.4399
38.5889 8.71762 126.6036
38.6387 8.72772 126.767
38.6886 8.72303 126.9307
38.7385 8.72772 127.0944
38.7884 8.72772 127.2581
38.8383 8.73278 127.4219
38.8882 8.73278 127.5856

38.938 8.71364 127.749
38.9879 8.71256 127.9127
39.0378 8.70245 128.0764
39.0877 8.70751 128.2401
39.1376 8.71762 128.4038
39.1875 8.72267 128.5675
39.2373 8.72303 128.7309
39.2872 8.71762 128.8946
39.3371 8.72772 129.0583

39.387 8.71762 129.2221
39.4369 8.71256 129.3858
39.4868 8.72267 129.5495
39.5366 8.71762 129.7129
39.5865 8.73711 129.8766
39.6364 8.75805 130.0403
39.6863 8.78837 130.204
39.7362 8.79812 130.3677



39.786 8.80353 130.5311
39.8359 8.80353 130.6948
39.8858 8.79848 130.8585
39.9357 8.80353 131.0222
39.9856 8.79848 131.186
40.0355 8.8075 131.3497
40.0853 8.79848 131.5131
40.1352 8.8075 131.6768
40.1851 8.81364 131.8405

40.235 8.90967 132.0042
40.2849 8.93422 132.1679
40.3348 8.92988 132.3316
40.3846 8.93999 132.495
40.4345 8.90137 132.6587
40.4844 8.74794 132.8224
40.5343 8.52123 132.9861
40.5842 8.76996 133.1499
40.6341 8.79812 133.3136
40.6839 8.74794 133.477
40.7338 8.6974 133.6407
40.7837 8.68392 133.8044
40.8336 8.65697 133.9681
40.8835 8.6456 134.1318
40.9334 8.6237 134.2955
40.9832 8.61148 134.4589
41.0331 8.61822 134.6226

41.083 8.62664 134.7863
41.1329 8.6317 134.9501
41.1828 8.6974 135.1138
41.2327 8.8288 135.2775
41.2825 8.8427 135.4409
41.3324 8.84902 135.6046
41.3823 8.83891 135.7683
41.4322 8.8646 135.932
41.4821 8.77826 136.0957

41.532 8.7332 136.2594
41.5818 8.71762 136.4228
41.6317 8.74794 136.5865
41.6816 8.76057 136.7502
41.7315 8.75805 136.914
41.7814 8.76057 137.0777
41.8313 8.77321 137.2414
41.8811 8.77321 137.4048

41.931 8.777 137.5685
41.9809 8.78332 137.7322



42.0308 8.76605 137.8959
42.0807 8.76605 138.0596
42.1306 8.77321 138.2233
42.1804 8.74794 138.3867
42.2303 8.72225 138.5504
42.2802 8.71256 138.7141
42.3301 8.71677 138.8779

42.38 8.72267 139.0416
42.4299 8.71677 139.2053
42.4797 8.71762 139.3687
42.5296 8.73278 139.5324
42.5795 8.73867 139.6961
42.6294 8.73783 139.8598
42.6793 8.74289 140.0235
42.7292 8.74415 140.1872

42.779 8.73783 140.3506
42.8289 8.73783 140.5143
42.8788 8.74415 140.6781
42.9287 8.73783 140.8418
42.9786 8.74794 141.0055
43.0284 8.73783 141.1689
43.0783 8.73867 141.3326
43.1282 8.74794 141.4963
43.1781 8.73783 141.66

43.228 8.74415 141.8237
43.2779 8.73867 141.9874
43.3277 8.74794 142.1508
43.3776 8.73867 142.3145
43.4275 8.73278 142.4782
43.4774 8.73783 142.642
43.5273 8.73867 142.8057
43.5772 8.73783 142.9694

43.627 8.75805 143.1328
43.6769 8.79848 143.2965
43.7268 8.91978 143.4602
43.7767 8.93578 143.6239
43.8266 8.93494 143.7876
43.8765 8.95515 143.9513
43.9263 8.96526 144.1147
43.9762 8.97032 144.2784
44.0261 8.96316 144.4421

44.076 8.93999 144.6059
44.1259 8.89198 144.7696
44.1758 8.87934 144.9333
44.2256 8.87008 145.0967



44.2755 8.84397 145.2604
44.3254 8.82628 145.4241
44.3753 8.79343 145.5878
44.4252 8.78837 145.7515
44.4751 8.79848 145.9152
44.5249 8.82628 146.0786
44.5748 8.80859 146.2423
44.6247 8.77153 146.4061
44.6746 8.74289 146.5698
44.7245 8.74415 146.7335
44.7744 8.74794 146.8972
44.8242 8.76816 147.0606
44.8741 8.69487 147.2243

44.924 8.6974 147.388
44.9739 8.68729 147.5517
45.0238 8.6894 147.7154
45.0737 8.69235 147.8791
45.1235 8.68729 148.0425
45.1734 8.69487 148.2062
45.2233 8.6974 148.37
45.2732 8.69487 148.5337
45.3231 8.68729 148.6974

45.373 8.69235 148.8611
45.4228 8.69487 149.0245
45.4727 8.69235 149.1882
45.5226 8.6974 149.3519
45.5725 8.70035 149.5156
45.6224 8.71762 149.6793
45.6723 8.71256 149.8431
45.7221 8.71762 150.0064

45.772 8.72225 150.1702
45.8219 8.71762 150.3339
45.8718 8.71762 150.4976
45.9217 8.71762 150.6613
45.9716 8.72267 150.825
46.0214 8.72772 150.9884
46.0713 8.73278 151.1521
46.1212 8.72267 151.3158
46.1711 8.72267 151.4795

46.221 8.7332 151.6432
46.2708 8.72267 151.8066
46.3207 8.51546 151.9703
46.3706 8.72267 152.1341
46.4205 8.72225 152.2978
46.4704 8.72772 152.4615



46.5203 8.72267 152.6252
46.5701 8.73278 152.7886

46.62 8.72225 152.9523
46.6699 8.72267 153.116
46.7198 8.73278 153.2797
46.7697 8.77321 153.4434
46.8196 8.84397 153.6071
46.8694 8.83891 153.7705
46.9193 8.8427 153.9342
46.9692 8.84397 154.098
47.0191 8.83386 154.2617

47.069 8.77153 154.4254
47.1189 8.76816 154.5891
47.1687 8.7631 154.7525
47.2186 8.7631 154.9162
47.2685 8.76605 155.0799
47.3184 8.76816 155.2436
47.3683 8.76816 155.4073
47.4182 8.7631 155.5711

47.468 8.7631 155.7344
47.5179 8.75805 155.8982
47.5678 8.76816 156.0619
47.6177 8.75805 156.2256
47.6676 8.7631 156.3893
47.7175 8.7631 156.553
47.7673 8.76057 156.7164
47.8172 8.7631 156.8801
47.8671 8.7631 157.0438

47.917 8.7631 157.2075
47.9669 8.7631 157.3712
48.0168 8.7631 157.535
48.0666 8.7631 157.6983
48.1165 8.75805 157.8621
48.1664 8.7631 158.0258
48.2163 8.76816 158.1895
48.2662 8.7631 158.3532
48.3161 8.7551 158.5169
48.3659 8.7631 158.6803
48.4158 8.7631 158.844
48.4657 8.76816 159.0077
48.5156 8.7631 159.1714
48.5655 8.75805 159.3351
48.6154 8.76816 159.4989
48.6652 8.58621 159.6622
48.7151 8.70582 159.826



48.765 8.6974 159.9897
48.8149 8.6974 160.1534
48.8648 8.6974 160.3171
48.9147 8.70245 160.4808
48.9645 8.6974 160.6442
49.0144 8.6974 160.8079
49.0643 8.6974 160.9716
49.1142 8.70245 161.1353
49.1641 8.6974 161.2991

49.214 8.6974 161.4628
49.2638 8.6974 161.6262
49.3137 8.71256 161.7899
49.3636 8.70751 161.9536
49.4135 8.70245 162.1173
49.4634 8.71256 162.281
49.5133 8.71762 162.4447
49.5631 8.70751 162.6081

49.613 8.71256 162.7718
49.6629 8.71256 162.9355
49.7128 8.73783 163.0992
49.7627 8.7631 163.263
49.8125 8.75805 163.4263
49.8624 8.77826 163.5901
49.9123 8.79343 163.7538
49.9622 8.79343 163.9175
50.0121 8.78248 164.0812

50.062 8.79343 164.2449
50.1118 8.79343 164.4083
50.1617 8.79848 164.572
50.2116 8.79343 164.7357
50.2615 8.79343 164.8994
50.3114 8.79343 165.0632
50.3613 8.76816 165.2269
50.4111 8.7631 165.3902

50.461 8.7551 165.554
50.5109 8.74794 165.7177
50.5608 8.75805 165.8814
50.6107 8.75299 166.0451
50.6606 8.77826 166.2088
50.7104 8.74289 166.3722
50.7603 8.74289 166.5359
50.8102 8.74962 166.6996
50.8601 8.74289 166.8633

50.91 8.74794 167.0271
50.9599 8.74289 167.1908



51.0097 8.74289 167.3542
51.0596 8.74962 167.5179
51.1095 8.74289 167.6816
51.1594 8.75299 167.8453
51.2093 8.73783 168.009
51.2592 8.74289 168.1727

51.309 8.74415 168.3361
51.3589 8.73783 168.4998
51.4088 8.74794 168.6635
51.4587 8.74289 168.8272
51.5086 8.74794 168.991
51.5585 8.74289 169.1547
51.6083 8.74794 169.3181
51.6582 8.74415 169.4818
51.7081 8.74794 169.6455

51.758 8.74289 169.8092
51.8079 8.74794 169.9729
51.8578 8.73783 170.1366
51.9076 8.72225 170.3
51.9575 8.72267 170.4637
52.0074 8.72267 170.6274
52.0573 8.72225 170.7912
52.1072 8.72267 170.9549
52.1571 8.71762 171.1186
52.2069 8.71256 171.282
52.2568 8.70582 171.4457
52.3067 8.70751 171.6094
52.3566 8.70751 171.7731
52.4065 8.71256 171.9368
52.4564 8.70245 172.1005
52.5062 8.6894 172.2639
52.5561 8.68729 172.4276

52.606 8.68392 172.5913
52.6559 8.67718 172.7551
52.7058 8.67718 172.9188
52.7557 8.67213 173.0825
52.8055 8.6675 173.2459
52.8554 8.67213 173.4096
52.9053 8.66708 173.5733
52.9552 8.67213 173.737
53.0051 8.70245 173.9007
53.0549 8.71762 174.0641
53.1048 8.73278 174.2278
53.1547 8.73783 174.3915
53.2046 8.74289 174.5552



53.2545 8.7332 174.719
53.3044 8.73783 174.8827
53.3542 8.73783 175.0461
53.4041 8.73278 175.2098

53.454 8.73783 175.3735
53.5039 8.74289 175.5372
53.5538 8.74289 175.7009
53.6037 8.7631 175.8646
53.6535 8.76816 176.028
53.7034 8.79848 176.1917
53.7533 8.80353 176.3554
53.8032 8.80438 176.5192
53.8531 8.80859 176.6829

53.903 8.79848 176.8466
53.9528 8.79848 177.01
54.0027 8.80353 177.1737
54.0526 8.80438 177.3374
54.1025 8.80353 177.5011
54.1524 8.80353 177.6648
54.2023 8.79848 177.8285
54.2521 8.80353 177.9919

54.302 8.80859 178.1556
54.3519 8.80438 178.3193
54.4018 8.80353 178.4831
54.4517 8.80859 178.6468
54.5016 8.80353 178.8105
54.5514 8.81364 178.9739
54.6013 8.80438 179.1376
54.6512 8.73783 179.3013
54.7011 8.72267 179.465

54.751 8.71677 179.6287
54.8009 8.71256 179.7924
54.8507 8.72267 179.9558
54.9006 8.71677 180.1195
54.9505 8.71256 180.2832
55.0004 8.71256 180.447
55.0503 8.71256 180.6107
55.1002 8.71677 180.7744

55.15 8.72772 180.9378
55.1999 8.71762 181.1015
55.2498 8.71256 181.2652
55.2997 8.71677 181.4289
55.3496 8.71256 181.5926
55.3995 8.72267 181.7563
55.4493 8.71256 181.9197



55.4992 8.71677 182.0834
55.5491 8.71256 182.2472

55.599 8.71762 182.4109
55.6489 8.6974 182.5746
55.6988 8.68729 182.7383
55.7486 8.68224 182.9017
55.7985 8.69487 183.0654
55.8484 8.69235 183.2291
55.8983 8.69235 183.3928
55.9482 8.69235 183.5565
55.9981 8.69487 183.7202
56.0479 8.68729 183.8836
56.0978 8.68729 184.0473
56.1477 8.6974 184.2111
56.1976 8.69235 184.3748
56.2475 8.6894 184.5385
56.2974 8.68224 184.7022
56.3472 8.66202 184.8656
56.3971 8.66708 185.0293

56.447 8.65655 185.193
56.4969 8.65655 185.3567
56.5468 8.66202 185.5204
56.5966 8.64012 185.6838
56.6465 8.62917 185.8475
56.6964 8.62664 186.0113
56.7463 8.63465 186.175
56.7962 8.62664 186.3387
56.8461 8.63465 186.5024
56.8959 8.62917 186.6658
56.9458 8.6317 186.8295
56.9957 8.62917 186.9932
57.0456 8.63675 187.1569
57.0955 8.64012 187.3206
57.1454 8.67213 187.4843
57.1952 8.69487 187.6477
57.2451 8.6974 187.8114

57.295 8.69235 187.9752
57.3449 8.69487 188.1389
57.3948 8.70751 188.3026
57.4447 8.69487 188.4663
57.4945 8.6974 188.6297
57.5444 8.70582 188.7934
57.5943 8.70751 188.9571
57.6442 8.70582 189.1208
57.6941 8.6974 189.2845



57.744 8.68392 189.4482
57.7938 8.67845 189.6116
57.8437 8.68224 189.7753
57.8936 8.67845 189.9391
57.9435 8.68224 190.1028
57.9934 8.67845 190.2665
58.0433 8.67213 190.4302
58.0931 8.63465 190.5936

58.143 8.63675 190.7573
58.1929 8.63465 190.921
58.2428 8.64181 191.0847
58.2927 8.63465 191.2484
58.3426 8.6237 191.4122
58.3924 8.62664 191.5755
58.4423 8.6237 191.7393
58.4922 8.62917 191.903
58.5421 8.6237 192.0667

58.592 8.62664 192.2304
58.6419 8.6237 192.3941
58.6917 8.62159 192.5575
58.7416 8.62917 192.7212
58.7915 8.62664 192.8849
58.8414 8.6237 193.0486
58.8913 8.62159 193.2123
58.9412 8.62917 193.3761

58.991 8.62159 193.5394
59.0409 8.6237 193.7032
59.0908 8.62664 193.8669
59.1407 8.61822 194.0306
59.1906 8.62917 194.1943
59.2405 8.6317 194.358
59.2903 8.6237 194.5214
59.3402 8.62159 194.6851
59.3901 8.6237 194.8488

59.44 8.62664 195.0125
59.4899 8.62159 195.1762
59.5398 8.62917 195.34
59.5896 8.62664 195.5033
59.6395 8.62917 195.6671
59.6894 8.62159 195.8308
59.7393 8.62917 195.9945
59.7892 8.62159 196.1582

59.839 8.6237 196.3216
59.8889 8.62159 196.4853
59.9388 8.63465 196.649



59.9887 8.63675 196.8127
60.0386 8.62917 196.9764
60.0885 8.6317 197.1402
60.1383 8.62664 197.3035
60.1882 8.63465 197.4673
60.2381 8.6317 197.631

60.288 8.62917 197.7947
60.3379 8.63675 197.9584
60.3878 8.6317 198.1221
60.4376 8.63465 198.2855
60.4875 8.62917 198.4492
60.5374 8.61654 198.6129
60.5873 8.6237 198.7766
60.6372 8.62159 198.9403
60.6871 8.61275 199.1041
60.7369 8.6317 199.2674
60.7868 8.61822 199.4312
60.8367 8.61654 199.5949
60.8866 8.6237 199.7586
60.9365 8.61822 199.9223
60.9864 8.62159 200.086
61.0362 8.6237 200.2494
61.0861 8.61654 200.4131

61.136 8.6237 200.5768
61.1859 8.60727 200.7405
61.2358 8.60137 200.9042
61.2857 8.57989 201.068
61.3355 8.58116 201.2313
61.3854 8.57989 201.3951
61.4353 8.58116 201.5588
61.4852 8.57989 201.7225
61.5351 8.58116 201.8862

61.585 8.57442 202.0499
61.6348 8.58621 202.2133
61.6847 8.57989 202.377
61.7346 8.58537 202.5407
61.7845 8.57105 202.7044
61.8344 8.58537 202.8682
61.8843 8.57105 203.0319
61.9341 8.57989 203.1953

61.984 8.58116 203.359
62.0339 8.57442 203.5227
62.0838 8.58621 203.6864
62.1337 8.5761 203.8501
62.1836 8.56894 204.0138



62.2334 8.56347 204.1772
62.2833 8.55589 204.3409
62.3332 8.55799 204.5046
62.3831 8.566 204.6683

62.433 8.55252 204.8321
62.4829 8.56094 204.9958
62.5327 8.55252 205.1592
62.5826 8.55589 205.3229
62.6325 8.55083 205.4866
62.6824 8.55799 205.6503
62.7323 8.56094 205.814
62.7822 8.5761 205.9777

62.832 8.566 206.1411
62.8819 8.57442 206.3048
62.9318 8.566 206.4685
62.9817 8.59632 206.6323
63.0316 8.60727 206.796
63.0814 8.62159 206.9593
63.1313 8.62159 207.1231
63.1812 8.62159 207.2868
63.2311 8.61822 207.4505

63.281 8.62159 207.6142
63.3309 8.6317 207.7779
63.3807 8.62917 207.9413
63.4306 8.62159 208.105
63.4805 8.6317 208.2687
63.5304 8.61822 208.4324
63.5803 8.6317 208.5962
63.6302 8.6317 208.7599

63.68 8.6317 208.9233
63.7299 8.67297 209.087
63.7798 8.67213 209.2507
63.8297 8.66708 209.4144
63.8796 8.67845 209.5781
63.9295 8.67213 209.7418
63.9793 8.67297 209.9052
64.0292 8.67718 210.0689
64.0791 8.67718 210.2326

64.129 8.67718 210.3963
64.1789 8.67845 210.5601
64.2288 8.68729 210.7238
64.2786 8.67297 210.8872
64.3285 8.67718 211.0509
64.3784 8.67718 211.2146
64.4283 8.67845 211.3783



64.4782 8.67718 211.542
64.5281 8.67845 211.7057
64.5779 8.68224 211.8691
64.6278 8.68224 212.0328
64.6777 8.6675 212.1965
64.7276 8.67718 212.3603
64.7775 8.66708 212.524
64.8274 8.67845 212.6877
64.8772 8.67718 212.8511
64.9271 8.66708 213.0148

64.977 8.67845 213.1785
65.0269 8.66708 213.3422
65.0768 8.67718 213.5059
65.1267 8.67718 213.6696
65.1765 8.67213 213.833
65.2264 8.67718 213.9967
65.2763 8.67718 214.1604
65.3262 8.68224 214.3242
65.3761 8.67845 214.4879

65.426 8.67213 214.6516
65.4758 8.67213 214.815
65.5257 8.67213 214.9787
65.5756 8.68729 215.1424
65.6255 8.67718 215.3061
65.6754 8.67845 215.4698
65.7253 8.67213 215.6335
65.7751 8.67213 215.7969

65.825 8.67718 215.9606
65.8749 8.66708 216.1243
65.9248 8.67213 216.2881
65.9747 8.67297 216.4518
66.0246 8.66708 216.6155
66.0744 8.66708 216.7789
66.1243 8.65697 216.9426
66.1742 8.65191 217.1063
66.2241 8.6456 217.27

66.274 8.64181 217.4337
66.3239 8.63675 217.5974
66.3737 8.64012 217.7608
66.4236 8.63675 217.9245
66.4735 8.63675 218.0883
66.5234 8.6317 218.252
66.5733 8.64181 218.4157
66.6231 8.63675 218.5791

66.673 8.64012 218.7428



66.7229 8.6317 218.9065
66.7728 8.6317 219.0702
66.8227 8.64181 219.2339
66.8726 8.62664 219.3976
66.9224 8.61822 219.561
66.9723 8.59632 219.7247
67.0222 8.59632 219.8884
67.0721 8.59127 220.0522

67.122 8.59632 220.2159
67.1719 8.59127 220.3796
67.2217 8.59127 220.543
67.2716 8.60137 220.7067
67.3215 8.61654 220.8704
67.3714 8.61654 221.0341
67.4213 8.62664 221.1978
67.4712 8.65191 221.3615

67.521 8.68224 221.5249
67.5709 8.67718 221.6886
67.6208 8.68224 221.8523
67.6707 8.69235 222.0161
67.7206 8.70751 222.1798
67.7705 8.70751 222.3435
67.8203 8.72772 222.5069
67.8702 8.72267 222.6706
67.9201 8.74794 222.8343

67.97 8.74794 222.998
68.0199 8.75299 223.1617
68.0698 8.74794 223.3254
68.1196 8.75299 223.4888
68.1695 8.75299 223.6525
68.2194 8.74794 223.8163
68.2693 8.75805 223.98
68.3192 8.75805 224.1437
68.3691 8.75299 224.3074
68.4189 8.75805 224.4708
68.4688 8.75299 224.6345
68.5187 8.75805 224.7982
68.5686 8.7551 224.9619
68.6185 8.74794 225.1256
68.6684 8.75299 225.2893
68.7182 8.75299 225.4527
68.7681 8.74794 225.6164

68.818 8.74794 225.7802
68.8679 8.74794 225.9439
68.9178 8.74289 226.1076



68.9677 8.74962 226.2713
69.0175 8.75805 226.4347
69.0674 8.74289 226.5984
69.1173 8.74289 226.7621
69.1672 8.75299 226.9258
69.2171 8.74794 227.0895

69.267 8.74794 227.2533
69.3168 8.74794 227.4166
69.3667 8.74794 227.5804
69.4166 8.74794 227.7441
69.4665 8.74794 227.9078
69.5164 8.74794 228.0715
69.5663 8.74289 228.2352
69.6161 8.74962 228.3986

69.666 8.75119 228.5623
69.7159 8.74794 228.726
69.7658 8.74415 228.8897
69.8157 8.75299 229.0534
69.8655 8.76527 229.2168
69.9154 8.7631 229.3805
69.9653 8.76816 229.5443
70.0152 8.76816 229.708
70.0651 8.77153 229.8717

70.115 8.7631 230.0354
70.1648 8.7631 230.1988
70.2147 8.76816 230.3625
70.2646 8.77321 230.5262
70.3145 8.76816 230.6899
70.3644 8.76816 230.8536
70.4143 8.77321 231.0173
70.4641 8.77826 231.1807

70.514 8.76816 231.3444
70.5639 8.77321 231.5082
70.6138 8.78837 231.6719
70.6637 8.81364 231.8356
70.7136 8.8288 231.9993
70.7634 8.82375 232.1627
70.8133 8.83386 232.3264
70.8632 8.83386 232.4901
70.9131 8.8427 232.6538

70.963 8.83386 232.8175
71.0129 8.83386 232.9813
71.0627 8.83891 233.1446
71.1126 8.84397 233.3084
71.1625 8.83386 233.4721



71.2124 8.83891 233.6358
71.2623 8.83891 233.7995
71.3122 8.84397 233.9632

71.362 8.83723 234.1266
71.4119 8.83386 234.2903
71.4618 8.82375 234.454
71.5117 8.80985 234.6177
71.5616 8.80353 234.7814
71.6115 8.80438 234.9452
71.6613 8.80859 235.1085
71.7112 8.80353 235.2723
71.7611 8.79848 235.436

71.811 8.77321 235.5997
71.8609 8.77153 235.7634
71.9108 8.77826 235.9271
71.9606 8.77321 236.0905
72.0105 8.76816 236.2542
72.0604 8.777 236.4179
72.1103 8.76816 236.5816
72.1602 8.76816 236.7453
72.2101 8.76816 236.9091
72.2599 8.77321 237.0724
72.3098 8.76816 237.2362
72.3597 8.77826 237.3999
72.4096 8.77321 237.5636
72.4595 8.76816 237.7273
72.5094 8.77321 237.891
72.5592 8.77321 238.0544
72.6091 8.76816 238.2181

72.659 8.76816 238.3818
72.7089 8.77321 238.5455
72.7588 8.77153 238.7093
72.8087 8.77321 238.873
72.8585 8.77321 239.0364
72.9084 8.7631 239.2001
72.9583 8.78795 239.3638
73.0082 8.78837 239.5275
73.0581 8.77826 239.6912

73.108 8.77321 239.8549
73.1578 8.777 240.0183
73.2077 8.77321 240.182
73.2576 8.77321 240.3457
73.3075 8.78332 240.5094
73.3574 8.77321 240.6732
73.4072 8.77153 240.8365



73.4571 8.77321 241.0003
73.507 8.77826 241.164

73.5569 8.77826 241.3277
73.6068 8.777 241.4914
73.6567 8.77321 241.6551
73.7065 8.77321 241.8185
73.7564 8.77826 241.9822
73.8063 8.777 242.1459
73.8562 8.78332 242.3096
73.9061 8.77321 242.4734

73.956 8.77153 242.6371
74.0058 8.77321 242.8004
74.0557 8.77826 242.9642
74.1056 8.77153 243.1279
74.1555 8.78332 243.2916
74.2054 8.77826 243.4553
74.2553 8.77321 243.619
74.3051 8.77321 243.7824

74.355 8.777 243.9461
74.4049 8.78332 244.1098
74.4548 8.77321 244.2735
74.5047 8.77321 244.4373
74.5546 8.77321 244.601
74.6044 8.777 244.7644
74.6543 8.77321 244.9281
74.7042 8.76605 245.0918
74.7541 8.76816 245.2555

74.804 8.76816 245.4192
74.8539 8.7631 245.5829
74.9037 8.77321 245.7463
74.9536 8.76057 245.91
75.0035 8.74794 246.0737
75.0534 8.74289 246.2374
75.1033 8.7332 246.4012
75.1532 8.73783 246.5649

75.203 8.74289 246.7283
75.2529 8.74415 246.892
75.3028 8.73783 247.0557
75.3527 8.74289 247.2194
75.4026 8.73783 247.3831
75.4525 8.74289 247.5468
75.5023 8.74415 247.7102
75.5522 8.73278 247.8739
75.6021 8.6974 248.0376

75.652 8.67845 248.2014



75.7019 8.68729 248.3651
75.7518 8.68729 248.5288
75.8016 8.68392 248.6922
75.8515 8.67718 248.8559
75.9014 8.68224 249.0196
75.9513 8.68224 249.1833
76.0012 8.68729 249.347
76.0511 8.68392 249.5107
76.1009 8.67718 249.6741
76.1508 8.68224 249.8378
76.2007 8.68224 250.0015
76.2506 8.69235 250.1653
76.3005 8.68224 250.329
76.3504 8.69235 250.4927
76.4002 8.68392 250.6561
76.4501 8.68729 250.8198

76.5 8.69235 250.9835
76.5499 8.6894 251.1472
76.5998 8.66708 251.3109
76.6496 8.68224 251.4743
76.6995 8.67718 251.638
76.7494 8.68729 251.8017
76.7993 8.68224 251.9654
76.8492 8.67845 252.1292
76.8991 8.68224 252.2929
76.9489 8.68224 252.4563
76.9988 8.68224 252.62
77.0487 8.68224 252.7837
77.0986 8.68224 252.9474
77.1485 8.67845 253.1111
77.1984 8.67213 253.2748
77.2482 8.68729 253.4382
77.2981 8.67718 253.6019

77.348 8.6894 253.7656
77.3979 8.68079 253.9294
77.4478 8.6237 254.0931
77.4977 8.6317 254.2568
77.5475 8.62159 254.4202
77.5974 8.6237 254.5839
77.6473 8.62159 254.7476
77.6972 8.62664 254.9113
77.7471 8.62664 255.075

77.797 8.6237 255.2387
77.8468 8.62664 255.4021
77.8967 8.62159 255.5658



77.9466 8.6237 255.7295
77.9965 8.62159 255.8933
78.0464 8.62664 256.057
78.0963 8.62664 256.2207
78.1461 8.6237 256.3841

78.196 8.62159 256.5478
78.2459 8.62159 256.7115
78.2958 8.6237 256.8752
78.3457 8.62664 257.0389
78.3956 8.61654 257.2026
78.4454 8.62159 257.366
78.4953 8.6237 257.5297
78.5452 8.61654 257.6934
78.5951 8.62664 257.8572

78.645 8.61822 258.0209
78.6949 8.62159 258.1846
78.7447 8.62159 258.348
78.7946 8.61654 258.5117
78.8445 8.62664 258.6754
78.8944 8.61148 258.8391
78.9443 8.6237 259.0028
78.9942 8.62159 259.1665

79.044 8.61654 259.3299
79.0939 8.62664 259.4936
79.1438 8.61654 259.6574
79.1937 8.6237 259.8211
79.2436 8.62159 259.9848
79.2935 8.61654 260.1485
79.3433 8.62664 260.3119
79.3932 8.61822 260.4756
79.4431 8.62159 260.6393

79.493 8.61654 260.803
79.5429 8.62159 260.9667
79.5928 8.61275 261.1304
79.6426 8.62664 261.2938
79.6925 8.62159 261.4575
79.7424 8.61654 261.6213
79.7923 8.62159 261.785
79.8422 8.62159 261.9487

79.892 8.6237 262.1121
79.9419 8.61654 262.2758
79.9918 8.62159 262.4395
80.0417 8.61148 262.6032
80.0916 8.62664 262.7669
80.1415 8.62159 262.9306



80.1913 8.61654 263.094
80.2412 8.61654 263.2577
80.2911 8.62159 263.4214

80.341 8.62159 263.5852
80.3909 8.61654 263.7489
80.4408 8.62159 263.9126
80.4906 8.61654 264.076
80.5405 8.62159 264.2397
80.5904 8.61654 264.4034
80.6403 8.62159 264.5671
80.6902 8.62664 264.7308
80.7401 8.62159 264.8945
80.7899 8.6317 265.0579
80.8398 8.6317 265.2216
80.8897 8.63675 265.3854
80.9396 8.63675 265.5491
80.9895 8.6317 265.7128
81.0394 8.6317 265.8765
81.0892 8.64686 266.0399
81.1391 8.62664 266.2036

81.189 8.63675 266.3673
81.2389 8.6317 266.531
81.2888 8.64686 266.6947
81.3387 8.62664 266.8584
81.3885 8.63675 267.0218
81.4384 8.63675 267.1855
81.4883 8.64181 267.3493
81.5382 8.63675 267.513
81.5881 8.63675 267.6767

81.638 8.6317 267.8404
81.6878 8.64686 268.0038
81.7377 8.6317 268.1675
81.7876 8.64012 268.3312
81.8375 8.6317 268.4949
81.8874 8.63675 268.6586
81.9373 8.64181 268.8224
81.9871 8.63675 268.9857

82.037 8.63675 269.1495
82.0869 8.63675 269.3132
82.1368 8.64181 269.4769
82.1867 8.6317 269.6406
82.2366 8.64181 269.8043
82.2864 8.63465 269.9677
82.3363 8.63675 270.1314
82.3862 8.63675 270.2951



82.4361 8.64181 270.4588
82.486 8.6317 270.6225

82.5359 8.63675 270.7863
82.5857 8.64181 270.9496
82.6356 8.63675 271.1134
82.6855 8.6317 271.2771
82.7354 8.64012 271.4408
82.7853 8.63675 271.6045
82.8352 8.64181 271.7682

82.885 8.63675 271.9316
82.9349 8.6317 272.0953
82.9848 8.64181 272.259
83.0347 8.63675 272.4227
83.0846 8.63675 272.5864
83.1345 8.63465 272.7502
83.1843 8.63675 272.9135
83.2342 8.63675 273.0773
83.2841 8.64181 273.241

83.334 8.63675 273.4047
83.3839 8.6317 273.5684
83.4337 8.63675 273.7318
83.4836 8.64181 273.8955
83.5335 8.63675 274.0592
83.5834 8.63675 274.2229
83.6333 8.63675 274.3866
83.6832 8.64181 274.5504

83.733 8.63465 274.7137
83.7829 8.63675 274.8775
83.8328 8.6317 275.0412
83.8827 8.63675 275.2049
83.9326 8.63675 275.3686
83.9825 8.64181 275.5323
84.0323 8.6317 275.6957
84.0822 8.63675 275.8594
84.1321 8.64181 276.0231

84.182 8.6317 276.1868
84.2319 8.6317 276.3505
84.2818 8.64181 276.5143
84.3316 8.62917 276.6776
84.3815 8.63856 276.8414
84.4314 8.63675 277.0051
84.4813 8.63675 277.1688
84.5312 8.63675 277.3325
84.5811 8.63675 277.4962
84.6309 8.62917 277.6596



84.6808 8.64686 277.8233
84.7307 8.6317 277.987
84.7806 8.65191 278.1507
84.8305 8.67213 278.3144
84.8804 8.68549 278.4782
84.9302 8.67718 278.6415
84.9801 8.67213 278.8053

85.03 8.68729 278.969
85.0799 8.69235 279.1327
85.1298 8.68729 279.2964
85.1797 8.68729 279.4601
85.2295 8.6974 279.6235
85.2794 8.68549 279.7872
85.3293 8.68729 279.9509
85.3792 8.6974 280.1146
85.4291 8.68729 280.2784

85.479 8.68729 280.4421
85.5288 8.69235 280.6055
85.5787 8.69235 280.7692
85.6286 8.69235 280.9329
85.6785 8.68729 281.0966
85.7284 8.68729 281.2603
85.7783 8.6974 281.424
85.8281 8.68549 281.5874

85.878 8.68729 281.7511
85.9279 8.6974 281.9148
85.9778 8.68729 282.0785
86.0277 8.68729 282.2423
86.0776 8.69235 282.406
86.1274 8.69235 282.5694
86.1773 8.68729 282.7331
86.2272 8.69235 282.8968
86.2771 8.68729 283.0605

86.327 8.6974 283.2242
86.3769 8.68729 283.3879
86.4267 8.68549 283.5513
86.4766 8.6974 283.715
86.5265 8.68729 283.8787
86.5764 8.69235 284.0425
86.6263 8.68729 284.2062
86.6761 8.6974 284.3695

86.726 8.68729 284.5333
86.7759 8.68729 284.697
86.8258 8.69235 284.8607
86.8757 8.69487 285.0244



86.9256 8.6974 285.1881
86.9754 8.6974 285.3515
87.0253 8.70245 285.5152
87.0752 8.6974 285.6789
87.1251 8.70751 285.8426

87.175 8.71364 286.0064
87.2249 8.71256 286.1701
87.2747 8.72267 286.3335
87.3246 8.72267 286.4972
87.3745 8.71762 286.6609
87.4244 8.71364 286.8246
87.4743 8.72267 286.9883
87.5242 8.72267 287.152

87.574 8.72267 287.3154
87.6239 8.73278 287.4791
87.6738 8.7418 287.6428
87.7237 8.74289 287.8065
87.7736 8.74794 287.9703
87.8235 8.73783 288.134
87.8733 8.75299 288.2974
87.9232 8.74794 288.4611
87.9731 8.75588 288.6248

88.023 8.7631 288.7885
88.0729 8.78332 288.9522
88.1228 8.78332 289.1159
88.1726 8.78837 289.2793
88.2225 8.78837 289.443
88.2724 8.78404 289.6067
88.3223 8.78837 289.7705
88.3722 8.79848 289.9342
88.4221 8.78332 290.0979
88.4719 8.79343 290.2613
88.5218 8.78837 290.425
88.5717 8.79343 290.5887
88.6216 8.78837 290.7524
88.6715 8.78837 290.9161
88.7214 8.78837 291.0798
88.7712 8.79848 291.2432
88.8211 8.78837 291.4069

88.871 8.78837 291.5706
88.9209 8.79343 291.7344
88.9708 8.78837 291.8981
89.0207 8.78837 292.0618
89.0705 8.79343 292.2252
89.1204 8.79343 292.3889



89.1703 8.79343 292.5526
89.2202 8.78332 292.7163
89.2701 8.79343 292.88

89.32 8.81689 293.0437
89.3698 8.96021 293.2071
89.4197 8.98042 293.3708
89.4696 8.98548 293.5345
89.5195 8.98548 293.6983
89.5694 8.98506 293.862
89.6193 8.98042 294.0257
89.6691 8.98042 294.1891

89.719 8.99053 294.3528
89.7689 8.98548 294.5165
89.8188 8.99053 294.6802
89.8687 8.98548 294.8439
89.9186 8.95515 295.0076
89.9684 8.7332 295.171
90.0183 8.70751 295.3347
90.0682 8.70895 295.4985
90.1181 8.74794 295.6622

90.168 8.75299 295.8259
90.2178 8.77321 295.9893
90.2677 8.89667 296.153
90.3176 8.83723 296.3167
90.3675 8.79343 296.4804
90.4174 8.78332 296.6441
90.4673 8.67213 296.8078
90.5171 8.62159 296.9712

90.567 8.61654 297.1349
90.6169 8.61654 297.2986
90.6668 8.61148 297.4624
90.7167 8.61148 297.6261
90.7666 8.61148 297.7898
90.8164 8.61148 297.9532
90.8663 8.61654 298.1169
90.9162 8.61654 298.2806
90.9661 8.60643 298.4443

91.016 8.61654 298.608
91.0659 8.61148 298.7717
91.1157 8.61654 298.9351
91.1656 8.60643 299.0988
91.2155 8.61148 299.2625
91.2654 8.61148 299.4263
91.3153 8.61654 299.59
91.3652 8.61148 299.7537



91.415 8.61654 299.9171
91.4649 8.61148 300.0808
91.5148 8.61509 300.2445
91.5647 8.62159 300.4082
91.6146 8.62664 300.5719
91.6645 8.63675 300.7356
91.7143 8.63675 300.899
91.7642 8.65264 301.0627
91.8141 8.67213 301.2265

91.864 8.66202 301.3902
91.9139 8.66708 301.5539
91.9638 8.66708 301.7176
92.0136 8.67718 301.881
92.0635 8.66708 302.0447
92.1134 8.67213 302.2084
92.1633 8.66708 302.3721
92.2132 8.67213 302.5358
92.2631 8.67213 302.6995
92.3129 8.66708 302.8629
92.3628 8.66708 303.0266
92.4127 8.67213 303.1904
92.4626 8.66708 303.3541
92.5125 8.67297 303.5178
92.5624 8.66202 303.6815
92.6122 8.66708 303.8449
92.6621 8.67718 304.0086

92.712 8.66708 304.1723
92.7619 8.66708 304.336
92.8118 8.66708 304.4997
92.8617 8.66708 304.6635
92.9115 8.66202 304.8268
92.9614 8.66708 304.9905
93.0113 8.66202 305.1543
93.0612 8.66708 305.318
93.1111 8.66708 305.4817

93.161 8.66202 305.6454
93.2108 8.66202 305.8088
93.2607 8.67213 305.9725
93.3106 8.66202 306.1362
93.3605 8.65697 306.2999
93.4104 8.66202 306.4636
93.4602 8.66202 306.627
93.5101 8.64794 306.7907

93.56 8.66202 306.9545
93.6099 8.66202 307.1182



93.6598 8.66202 307.2819
93.7097 8.65733 307.4456
93.7595 8.66202 307.609
93.8094 8.66202 307.7727
93.8593 8.65733 307.9364
93.9092 8.66202 308.1001
93.9591 8.6761 308.2638

94.009 8.66671 308.4275
94.0588 8.6761 308.5909
94.1087 8.67516 308.7546
94.1586 8.68255 308.9184
94.2085 8.67954 309.0821
94.2584 8.68392 309.2458
94.3083 8.68255 309.4095
94.3581 8.68135 309.5729

94.408 8.68521 309.7366
94.4579 8.68757 309.9003
94.5078 8.68521 310.064
94.5577 8.67748 310.2277
94.6076 8.68757 310.3915
94.6574 8.68521 310.5548
94.7073 8.68521 310.7186
94.7572 8.68757 310.8823
94.8071 8.68135 311.046

94.857 8.68757 311.2097
94.9069 8.68392 311.3734
94.9567 8.68392 311.5368
95.0066 8.67695 311.7005
95.0565 8.67397 311.8642
95.1064 8.67631 312.0279
95.1563 8.67023 312.1916
95.2062 8.62643 312.3554

95.256 -3.96704 312.5187



Borehole at Location 21-25263 Neutron, Gamma, and Caliper Data

Volumetric Water Content
Calculated from Neutron Data
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Depth (m) CPS Depth (ft) 9 in Correction
0.402962 210 1.32205 0.296716053
0.502728 228.085 1.649365 0.336887311
0.602495 260.426 1.976684 0.413044476
0.702261 251.667 2.303999 0.391886197
0.802027 228.75 2.631314 0.338398167
0.901793 226.383 2.95863 0.333031202
1.00156 250.833 3.285948 0.389891914
1.10133 287.917 3.613277 0.481929865
1.20109 310.833 3.940572 0.542130911
1.30086 312.34 4.267901 0.546176006
1.40062 290.833 4.595196 0.489452249
1.50039 266.667 4.922525 0.42835591
1.60016 298.298 5.249853 0.508894271
1.69992 287.5 5.577149 0.480857463
1.79969 304.167 5.904477 0.524364493
1.89945 280.417 6.231773 0.462770062
1.99922 262.5 6.559101 0.418111134
2.09899 266.25 6.886429 0.427326797
2.19875 264.583 7.213725 0.423221462
2.29852 313.878 7.541053 0.550315132
2.39829 316.327 7.868382 0.556928474
2.49805 379.574 8.195677 0.737001956
2.59782 428.571 8.523006 0.888196383
2.69758 475.833 8.850301 1.043128095
2.89712 494.583 9.504958 1.106969394
2.99688 446.531 9.832254 0.94604527
3.09665 457.083 10.15958 0.980623752
3.19642 462.5 10.48691 0.998542897
3.29618 527.442 10.81421 1.222003685
3.39595 517.561 11.14153 1.186994971
3.49571 511.707 11.46883 1.166422301
3.59548 525.366 11.79616 1.214618871
3.69525 599.5 12.12349 1.487825398
3.79501 649.5 12.45078 1.682767628
3.89478 659.024 12.77811 1.720842719
3.99454 592.683 13.10541 1.461901542
4.09431 462.5 13.43274 0.998542897
4.19408 363.415 13.76006 0.689333152
4.29384 349.756 14.08736 0.649915745
4.39361 298.5 14.41469 0.509424034
4.49338 356.5 14.74202 0.669276369
4.59314 374.146 15.06931 0.720865378
4.69291 347.317 15.39664 0.642962897
4.79267 382.439 15.72394 0.745569354
4.89244 371 16.05126 0.711570092
4.99221 357.561 16.37859 0.672340321
5.09197 347.805 16.70589 0.644351945
5.19174 349.756 17.03322 0.649915745
5.2915 362.927 17.36051 0.687910944

5.39127 350.476 17.68784 0.651973237
5.49104 356 18.01517 0.667834167
5.5908 334.146 18.34246 0.605870809

5.69057 356.585 18.66979 0.669521651
5.79034 392.195 18.99712 0.775001676
5.8901 384.878 19.32442 0.752890075

5.98987 378.605 19.65175 0.734112129
6.08963 372.381 19.97904 0.715645255
6.1894 354.419 20.30637 0.663281081

6.28917 372.857 20.6337 0.717051756
6.38893 336.667 20.96099 0.612910739
6.4887 383.5 21.28832 0.748750901

6.58846 375.238 21.61562 0.724101685
6.68823 394.146 21.94295 0.780935177

6.788 340 22.27027 0.622261716
6.88776 354.634 22.59757 0.663899615
6.98753 338.049 22.9249 0.616782038
7.0873 339.024 23.25223 0.619518356

7.18706 383.902 23.57952 0.749957587
7.28683 355.122 23.90685 0.665304291
7.38659 325.238 24.23415 0.581223757
7.48636 354.634 24.56147 0.663899615
7.58613 343.902 24.8888 0.633271762
7.68589 368.78 25.2161 0.705036205
7.78566 340.952 25.54343 0.624941694
7.88543 341.463 25.87076 0.626381871
7.98519 324.878 26.19805 0.580235228
8.08496 304.39 26.52538 0.52495549
8.18472 355 26.85267 0.664953024
8.28449 345 27.18 0.636382072
8.38426 325.263 27.50733 0.581292426
8.48402 338 27.83463 0.616644632
8.58379 298.947 28.16196 0.510597015
8.68355 330.5 28.48925 0.595739679
8.78332 338.537 28.81658 0.618151071
8.88309 378 29.14391 0.732309863
8.98285 326 29.4712 0.583318081
9.08262 320 29.79853 0.566898756
9.18239 349.5 30.12586 0.64918474
9.28215 343.5 30.45316 0.632134347
9.38192 356.842 30.78048 0.670263461
9.48168 318.5 31.10778 0.562819571
9.58145 316.923 31.43511 0.5585421
9.68122 336.923 31.76244 0.613627211
9.78098 384.103 32.08973 0.750561184
9.88075 321.5 32.41706 0.570988221
9.98051 369.231 32.74436 0.70636188
10.0803 321.538 33.07175 0.571091954

10.18 331.5 33.39885 0.598512433
10.2798 342.105 33.72628 0.628192892
10.3796 326.667 34.0537 0.585153461
10.4793 336.41 34.3808 0.612191763
10.5791 323 34.70823 0.575087945
10.6789 301.5 35.03566 0.51731443
10.7786 322.051 35.36275 0.572492995
10.8784 356.5 35.69018 0.669276369
10.9782 330 36.01761 0.594354989
11.0779 313.5 36.34471 0.549296832
11.1777 324.5 36.67213 0.579197905
11.2775 367.179 36.99956 0.700337238
11.3772 336.923 37.32666 0.613627211
11.477 319.024 37.65409 0.564243397

11.5768 317 37.98151 0.558750691
11.6765 300 38.30861 0.513363935
11.7763 322.927 38.63604 0.574888188
11.8761 324.5 38.96347 0.579197905
11.9758 308.095 39.29056 0.534808492
12.1754 323.59 39.94542 0.576703309
12.2751 316.316 40.27252 0.556898708
12.3749 326 40.59994 0.583318081
12.4747 312.5 40.92737 0.546606095
12.5744 310 41.25447 0.539899482
12.6742 323 41.5819 0.575087945
12.774 280.513 41.90932 0.463013589

12.8737 350.5 42.23642 0.652041859
12.9735 340.5 42.56385 0.623668766
13.0733 335.897 42.89127 0.610757489
13.173 318.5 43.21837 0.562819571

13.2728 289.5 43.5458 0.486008468
13.3726 311.5 43.87323 0.543919979
13.4723 309.231 44.20033 0.537842351
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13.5721 345 44.52775 0.636382072
13.6719 306.829 44.85518 0.53143452
13.7716 342.381 45.18228 0.628972023
13.8714 301.463 45.50971 0.517216857
13.9712 352.5 45.83713 0.657769234
14.0709 368 46.16423 0.702745518
14.1707 340.513 46.49166 0.623705364
14.2705 344.39 46.81908 0.634653465
14.3702 335.61 47.14618 0.609955592

14.47 307 47.47361 0.53188981
14.5698 350 47.80104 0.650612752
14.6695 368 48.12814 0.702745518
14.7693 342.5 48.45556 0.629308057
14.8691 338.5 48.78299 0.618047234
14.9688 338 49.11009 0.616644632
15.0686 349.744 49.43751 0.649881473
15.1684 307.5 49.76494 0.533221849
15.2681 356.923 50.09204 0.670497321
15.3679 306.667 50.41947 0.531003318
15.4677 341.5 50.74689 0.626486195
15.5674 369 51.07399 0.705682767
15.6672 385.641 51.40142 0.755185367
15.767 318 51.72885 0.561462132

15.8667 336 52.05595 0.611045368
15.9665 328.5 52.38337 0.59020768
16.0663 321.538 52.7108 0.571091954
16.166 348.5 53.0379 0.646332008

16.2658 368.293 53.36532 0.703605688
16.3655 384.103 53.69242 0.750561184
16.4653 353.659 54.01985 0.661096249
16.5651 361.5 54.34728 0.683758041
16.6648 366.341 54.67438 0.697882071
16.7646 372.308 55.0018 0.715429637
16.8644 374.634 55.32923 0.722311014
16.9641 386.5 55.65633 0.75777237
17.0639 371.282 55.98376 0.712401579
17.1637 361.5 56.31118 0.683758041
17.2634 367 56.63828 0.699812552
17.3632 368.293 56.96571 0.703605688
17.463 336.098 57.29313 0.611319316

17.5627 346.5 57.62023 0.640639725
17.6625 360.5 57.94766 0.680853047
17.7623 362.564 58.27509 0.686853696
17.862 374 58.60219 0.720433069

17.9618 379.512 58.92961 0.736816936
18.0616 379 59.25704 0.73528965
18.1613 309.756 59.58414 0.539246467
18.2611 354 59.91156 0.662076237
18.3609 356.5 60.23899 0.669276369
18.4606 369.268 60.56609 0.706470676
18.5604 361.905 60.89352 0.684935792
18.6602 420 61.22094 0.861041624
18.7599 390.476 61.54804 0.769786865
18.8597 365.366 61.87547 0.695029317
18.9595 353.5 62.2029 0.660639478
19.0592 409.744 62.53 0.828937635
19.159 383 62.85742 0.747250996

19.2588 394.5 63.18485 0.782013477
19.3585 393 63.51195 0.777447975
19.4583 385.641 63.83937 0.755185367
19.5581 404.615 64.1668 0.813042988
19.6578 405 64.4939 0.814232358
19.7576 378 64.82133 0.732309863
19.8574 340 65.14875 0.622261716
19.9571 376.5 65.47585 0.727848116
20.0569 384 65.80328 0.750251857
20.1567 355.122 66.13071 0.665304291
20.2564 364.615 66.4578 0.692834749
20.3562 379.5 66.78523 0.736781128
20.456 341.429 67.11266 0.626286011

20.5557 336.41 67.43976 0.612191763
20.6555 348.205 67.76718 0.64549129
20.7553 345.5 68.09461 0.637800187
20.855 343 68.42171 0.630720649

20.9548 344 68.74914 0.633549151
21.0546 340.488 69.07656 0.623634984
21.1543 368 69.40366 0.702745518
21.2541 395.897 69.73109 0.786273873
21.3539 387 70.05852 0.759279615
21.4536 360 70.38561 0.679402172
21.5534 327.5 70.71304 0.587448449
21.6532 376.585 71.04047 0.728100693
21.7529 392.683 71.36757 0.776484329
21.8527 343 71.69499 0.630720649
21.9525 324 72.02242 0.577826782
22.0522 339.5 72.34952 0.620855777
22.152 346.829 72.67695 0.641574896

22.2518 333.171 73.00437 0.603155735
22.3515 366.341 73.33147 0.697882071
22.4513 367.5 73.6589 0.701278499
22.5511 319 73.98633 0.564178156
22.6508 359 74.31342 0.676503666
22.7506 359.524 74.64085 0.678021943
22.8504 357.561 74.96828 0.672340321
22.9501 375.61 75.29538 0.725205319
23.0499 360.976 75.6228 0.682235285
23.1496 358.537 75.9499 0.675163125
23.2494 387 76.27733 0.759279615
23.3492 359.487 76.60476 0.677914697
23.4489 392 76.93185 0.7744095
23.5487 353 77.25928 0.659203811
23.6485 375.5 77.58671 0.724878914
23.7482 367 77.91381 0.699812552
23.848 364.39 78.24123 0.692177728

23.9478 369 78.56866 0.705682767
24.0475 388.78 78.89576 0.764653895
24.1473 349.268 79.22319 0.648522515
24.2471 331.22 79.55061 0.597735609
24.3468 332 79.87771 0.599900497
24.4466 353.171 80.20514 0.659694686
24.5464 339.5 80.53257 0.620855777
24.6461 327.5 80.85966 0.587448449
24.7459 336.19 81.18709 0.611576531
24.8457 347.143 81.51452 0.642467875
24.9454 350.732 81.84162 0.652705337
25.0452 348.293 82.16904 0.645742041
25.145 352.195 82.49647 0.656894679

25.2447 396 82.82357 0.78658831
25.3445 355.61 83.151 0.666710003
25.4443 377.143 83.47842 0.729759551
25.544 333.659 83.80552 0.604514132

25.6438 386.341 84.13295 0.757293285
25.7436 378.537 84.46038 0.733909483
25.8433 337.073 84.78747 0.614047155
25.9431 364.5 85.1149 0.692498911
26.0429 340 85.44233 0.622261716
26.1426 357.561 85.76943 0.672340321
26.2424 349.5 86.09685 0.64918474
26.3422 354.146 86.42428 0.662495976
26.4419 372 86.75138 0.714520158
26.5417 340.513 87.07881 0.623705364



26.6415 375.263 87.40623 0.724175835
26.7412 336.923 87.73333 0.613627211
26.841 361.579 88.06076 0.68398772

26.9408 342.051 88.38818 0.628040493
27.0405 303.077 88.71528 0.521479111
27.1403 322.5 89.04271 0.573720232
27.2401 364.5 89.37014 0.692498911
27.3398 365.128 89.69724 0.694333572
27.4396 367.368 90.02466 0.700891385
27.5394 332.5 90.35209 0.601289683
27.6391 367.179 90.67919 0.700337238
27.7389 394.359 91.00662 0.781583922
27.8387 363.158 91.33404 0.688584033
27.9384 376.316 91.66114 0.727301464
28.0382 326.316 91.98857 0.584187365
28.138 390.526 92.31599 0.769938373

28.2377 353.846 92.64309 0.661633599
28.3375 337.949 92.97052 0.616501629
28.4373 369.5 93.29795 0.707152996
28.537 346.829 93.62505 0.641574896

28.6368 346.316 93.95247 0.64011692
28.7366 351.795 94.2799 0.655748338
28.8363 338.5 94.607 0.618047234
28.9361 353.333 94.93442 0.660159844
29.0359 333.846 95.26185 0.605034948
29.1356 355.385 95.58895 0.666061749
29.2354 374.211 95.91638 0.721057874
29.3352 355.897 96.2438 0.667537208
29.4349 336.41 96.5709 0.612191763
29.5347 366.667 96.89833 0.698836826
29.6345 346 97.22576 0.639219405
29.834 366.842 97.88028 0.699349535

29.9337 384.615 98.20738 0.752099472
30.0335 327.179 98.53481 0.586563694
30.1333 380 98.86223 0.738273662
30.233 344.103 99.18933 0.633840738

30.3328 364.615 99.51676 0.692834749
30.4326 337.436 99.84419 0.615063833
30.5323 359.487 100.1713 0.677914697
30.6321 396.842 100.4987 0.789160399
30.7319 361.053 100.8261 0.682458975
30.8316 366.316 101.1532 0.697808873
30.9314 378.5 101.4807 0.733799228
31.0312 346.667 101.8081 0.641114357
31.1309 394.872 102.1352 0.783147166
31.2307 412.308 102.4626 0.836923638
31.3305 393.846 102.79 0.78002177
31.4302 331.795 103.1171 0.599331255

31.53 351.5 103.4446 0.654903359
31.6298 347.179 103.772 0.642570282
31.7295 357.436 104.0991 0.671979092
31.8293 344.103 104.4265 0.633840738
31.9291 372.5 104.7539 0.715996789
32.0288 365.128 105.081 0.694333572
32.1286 336.5 105.4085 0.612443511
32.2284 351 105.7359 0.653472062
32.3281 388 106.063 0.762297243
32.4279 346.154 106.3904 0.639656747
32.5277 344 106.7179 0.633549151
32.6274 337.949 107.045 0.616501629
32.7272 337.436 107.3724 0.615063833
32.827 336.5 107.6998 0.612443511

32.9267 329.231 108.0269 0.592227535
33.0265 374.872 108.3543 0.723016424
33.1263 358.974 108.6818 0.676428363
33.226 323.077 109.0089 0.575298674

33.3258 358.462 109.3363 0.674946062
33.4256 376.41 109.6637 0.727580714
33.5253 398 109.9908 0.792702575
33.6251 440.513 110.3182 0.926519479
33.7249 405 110.6457 0.814232358
33.8246 437 110.9728 0.915187238
33.9244 419.5 111.3002 0.859466626
34.0242 449.231 111.6276 0.954851739
34.1239 450.769 111.9547 0.959880897
34.2237 375.5 112.2821 0.724878914
34.3235 397.5 112.6096 0.791172458
34.4232 388.718 112.9367 0.764466478
34.523 396.5 113.2641 0.788115325

34.6228 376.923 113.5915 0.729105364
34.7225 378.5 113.9186 0.733799228
34.8223 354.359 114.246 0.663108502
34.9221 398 114.5735 0.792702575
35.1216 370 115.228 0.708624293
35.2214 382.051 115.5554 0.744407068
35.3211 442 115.8825 0.931330906
35.4209 444.211 116.21 0.938501032
35.5207 462.5 116.5374 0.998542897
35.6204 433.333 116.8645 0.9034103
35.7202 438.537 117.1919 0.920139299

35.82 425.641 117.5193 0.878880395
35.9197 469 117.8464 1.020193721
36.0195 515.897 118.1739 1.181134409
36.1193 503 118.5013 1.136056629
36.219 416 118.8284 0.848469892

36.3188 441 119.1558 0.928094286
36.4186 459.5 119.4832 0.98860505
36.5183 508.78 119.8103 1.156183174
36.6181 446.667 120.1378 0.946488173
36.7178 436 120.4649 0.911970355
36.8176 452.5 120.7923 0.965552183
36.9174 439 121.1197 0.921632868
37.0171 429.5 121.4468 0.891157315
37.1169 406.5 121.7742 0.818872058
37.2167 399 122.1017 0.795765905
37.3164 423 122.4288 0.87051274
37.4162 423.415 122.7562 0.87182576
37.516 420.5 123.0836 0.862617629

37.6157 432.195 123.4107 0.899766345
37.7155 422.927 123.7381 0.870281847
37.8153 397.073 124.0656 0.789866556
37.915 413.659 124.3927 0.841142303

38.1146 451.22 125.0475 0.961357386
38.2143 421.5 125.3746 0.865772657
38.3141 405.854 125.702 0.816872765
38.4139 406.829 126.0295 0.81989093
38.5136 410.732 126.3566 0.832011756
38.6134 400.5 126.684 0.800368635
38.7132 396.5 127.0114 0.788115325
38.8129 379 127.3385 0.73528965
38.9127 394 127.666 0.780490605
39.0125 393.5 127.9934 0.778968771
39.1122 400.5 128.3205 0.800368635
39.212 399.5 128.6479 0.797299118

39.3118 380.5 128.9753 0.73976725
39.4115 420 129.3024 0.861041624
39.5113 375 129.6299 0.723395904
39.6111 431.707 129.9573 0.898205312
39.7108 444.878 130.2844 0.940667839
39.8106 387 130.6118 0.759279615
39.9104 396.098 130.9392 0.786887523



40.0101 413.5 131.2663 0.840645421
40.1099 384 131.5938 0.750251857
40.2097 363 131.9212 0.688123627
40.3094 380 132.2483 0.738273662
40.4092 374.359 132.5757 0.721496238
40.509 390.769 132.9031 0.770674849

40.6087 415.385 133.2302 0.846542724
40.7085 364 133.5577 0.691039406
40.8083 381.5 133.8851 0.74275759
40.908 402.5 134.2122 0.806520019

41.0078 462.564 134.5396 0.998755283
41.1076 457 134.867 0.980350075
41.2073 395.5 135.1941 0.78506233
41.3071 389.5 135.5216 0.76683152
41.4069 381.5 135.849 0.74275759
41.5066 379 136.1761 0.73528965
41.6064 451.795 136.5035 0.963240978
41.7062 410 136.831 0.829733786
41.8059 396.585 137.1581 0.788375021
41.9057 419 137.4855 0.857892637
42.0055 395 137.8129 0.783537385
42.1052 442 138.14 0.931330906
42.205 432.5 138.4674 0.900742471

42.3048 404 138.7949 0.811144346
42.4045 440 139.122 0.924861606
42.5043 468 139.4494 1.016852272
42.6041 466.5 139.7768 1.011847284
42.7038 492.683 140.1039 1.100439962
42.8036 488 140.4313 1.084404356
42.9034 414 140.7588 0.842208289
43.0031 435.897 141.0859 0.911639241
43.1029 463.5 141.4133 1.001863224
43.2027 485.854 141.7407 1.077083505
43.3024 413 142.0678 0.839083568
43.4022 419.487 142.3952 0.85942569
43.5019 469 142.7223 1.020193721
43.6017 424.615 143.0498 0.87562633
43.7015 476.5 143.3772 1.045376353
43.8012 505.5 143.7043 1.144746725
43.901 477.5 144.0317 1.048750222

44.0008 455.5 144.3591 0.975408709
44.1005 459 144.6862 0.986952121
44.2003 470 145.0137 1.023538998
44.3001 469.5 145.3411 1.021865881
44.3998 447.317 145.6682 0.948605989
44.4996 428.5 145.9956 0.887970232
44.5994 443 146.323 0.93457146
44.6991 455.385 146.6501 0.975030231
44.7989 485 146.9776 1.074174997
44.8987 464.5 147.305 1.0051874
44.9984 500.5 147.6321 1.127389695
45.0982 423.415 147.9595 0.87182576
45.198 464 148.287 1.003524831

45.2977 488.5 148.6141 1.08611254
45.3975 483.902 148.9415 1.070439526
45.4973 493 149.2689 1.101528408
45.597 449.5 149.596 0.955730685

45.6968 452.195 149.9234 0.964552062
45.7966 459 150.2509 0.986952121
45.8963 483.902 150.578 1.070439526
45.9961 484.5 150.9054 1.072473399
46.0959 458.537 151.2328 0.98542237
46.1956 441 151.5599 0.928094286
46.2954 435 151.8873 0.908757431
46.3952 404.286 152.2148 0.812027099
46.4949 433.659 152.5419 0.904455122
46.5947 482.439 152.8693 1.06546937
46.6945 463.902 153.1967 1.00319908
46.7942 446.341 153.5238 0.94542663
46.894 420.976 153.8512 0.86411892

46.9938 448.293 154.1787 0.951789075
47.0935 448.095 154.5058 0.951143025
47.1933 398.049 154.8332 0.792852582
47.2931 419 155.1606 0.857892637
47.3928 412.5 155.4877 0.83752273
47.4926 437.073 155.8151 0.915422226
47.5924 457.5 156.1426 0.981999135
47.6921 414.146 156.4697 0.842664837
47.7919 443.902 156.7971 0.937497811
47.8917 389 157.1245 0.765319051
47.9914 417.073 157.4516 0.851835917
48.0912 461.026 157.7791 0.993655762
48.191 435.5 158.1065 0.910363397

48.2907 413 158.4336 0.839083568
48.3905 445 158.761 0.941064355
48.4903 425 159.0884 0.876846903

48.59 364.878 159.4155 0.69360301
48.6898 396.585 159.743 0.788375021
48.7896 432.195 160.0704 0.899766345
48.8893 396.585 160.3975 0.788375021
48.9891 435.5 160.7249 0.910363397
49.0889 365.366 161.0523 0.695029317
49.1886 410.476 161.3794 0.831214841
49.2884 399.024 161.7069 0.795839476
49.3882 402.927 162.0343 0.80783547
49.4879 374.5 162.3614 0.721913956
49.5877 401 162.6888 0.801904938
49.6875 385.366 163.0162 0.754357818
49.7872 409.756 163.3433 0.828974948
49.887 399 163.6708 0.795765905

49.9868 352.5 163.9982 0.657769234
50.0865 399.512 164.3253 0.797335927
50.1863 389.5 164.6527 0.76683152
50.286 369.5 164.9798 0.707152996

50.3858 404.5 165.3072 0.81268784
50.4856 411.22 165.6347 0.833531615
50.5853 424.5 165.9618 0.875261859
50.6851 382.439 166.2892 0.745569354
50.7849 356.585 166.6166 0.669521651
50.8846 375.61 166.9437 0.725205319
50.9844 408.293 167.2711 0.82443012
51.0842 395.61 167.5986 0.785397957
51.1839 414.146 167.9257 0.842664837
51.3835 391.707 168.5805 0.773520014
51.4832 423.415 168.9076 0.87182576
51.583 438.537 169.2351 0.920139299

51.6828 431.22 169.5625 0.896648423
51.7825 437.5 169.8896 0.916797164
51.8823 370.732 170.217 0.710780199
51.9821 438.537 170.5444 0.920139299
52.0818 404.878 170.8715 0.813855401
52.1816 406.341 171.199 0.818379814
52.2814 397.561 171.5264 0.791359077
52.3811 381.951 171.8535 0.744107612
52.4809 388.293 172.1809 0.7631822
52.5807 398.537 172.5083 0.79434707
52.6804 372.381 172.8354 0.715645255
52.7802 388.78 173.1629 0.764653895

52.88 397 173.4903 0.789643375
52.9797 410.244 173.8174 0.830492867
53.0795 391.429 174.1448 0.772676396



53.1793 340 174.4722 0.622261716
53.279 334.762 174.7993 0.607588374

53.3788 341.429 175.1268 0.626286011
53.4786 345.238 175.4542 0.637056957
53.5783 372.195 175.7813 0.715095918
53.6781 381.951 176.1087 0.744107612
53.7779 382.439 176.4361 0.745569354
53.8776 386.341 176.7632 0.757293285
53.9774 388.78 177.0907 0.764653895
54.0772 428.293 177.4181 0.887311004
54.1769 356 177.7452 0.667834167
54.2767 403.5 178.0726 0.809601877
54.3765 364.878 178.4001 0.69360301
54.4762 420.976 178.7272 0.86411892
54.576 428.293 179.0546 0.887311004

54.6758 380.976 179.382 0.741190126
54.7755 375.122 179.7091 0.723757661
54.8753 357.5 180.0365 0.672164033
54.9751 346 180.364 0.639219405
55.0748 348 180.6911 0.644907288
55.1746 375 181.0185 0.723395904
55.2744 373.171 181.3459 0.717980102
55.3741 368.5 181.673 0.704213607
55.4739 360.488 182.0004 0.680818214
55.5737 373.5 182.3279 0.718953246
55.7732 373 182.9824 0.717474485
55.873 360 183.3098 0.679402172

55.9727 430 183.6369 0.892752352
56.0725 382.439 183.9643 0.745569354
56.1723 394.634 184.2918 0.782421783
56.272 395.5 184.6189 0.78506233

56.3718 394.872 184.9463 0.783147166
56.4716 392.821 185.2737 0.776903783
56.5713 357.368 185.6008 0.671782612
56.6711 374.872 185.9282 0.723016424
56.7708 376.316 186.2553 0.727301464
56.8706 375.897 186.5828 0.72605718
56.9704 374.211 186.9102 0.721057874
57.0701 360.513 187.2373 0.680890784
57.1699 348.421 187.5647 0.646106829
57.2697 400 187.8921 0.798833361
57.3694 368.718 188.2192 0.704854029
57.4692 368.421 188.5467 0.703981578
57.569 354.872 188.8741 0.664584552

57.6687 377.949 189.2012 0.732158007
57.7685 378.947 189.5286 0.735131615
57.8683 361.579 189.8561 0.68398772
57.968 375.897 190.1832 0.72605718

58.0678 404.615 190.5106 0.813042988
58.1676 362.632 190.838 0.687051705
58.2673 399.487 191.1651 0.797259241
58.3671 346.842 191.4925 0.641611858
58.4669 367 191.82 0.699812552
58.5666 393.333 192.1471 0.77846071
58.6664 372.632 192.4745 0.716386798
58.7662 385.263 192.8019 0.754047944
58.8659 354.359 193.129 0.663108502
58.9657 355.5 193.4564 0.666393051
59.0655 390.769 193.7839 0.770674849
59.1652 388.947 194.111 0.76515879
59.265 380.513 194.4384 0.739806098

59.3648 381.579 194.7658 0.742994007
59.4645 354.872 195.0929 0.664584552
59.5643 368.205 195.4203 0.703347305
59.6641 375.385 195.7478 0.724537728
59.7638 321.538 196.0749 0.571091954
59.8636 374.359 196.4023 0.721496238
59.9634 376.842 196.7297 0.728864556
60.0631 396.41 197.0568 0.787840386
60.1629 363.158 197.3842 0.688584033
60.2627 373.5 197.7117 0.718953246
60.3624 397.949 198.0388 0.792546455
60.4622 363.684 198.3662 0.690117555
60.562 371.795 198.6936 0.713915047

60.6617 420 199.0207 0.861041624
60.7615 407.179 199.3482 0.820975322
60.8613 367.692 199.6756 0.701841708
60.961 401.5 200.0027 0.80344227

61.0608 442.051 200.3301 0.931496079
61.1606 351.5 200.6575 0.654903359
61.2603 410.769 200.9846 0.832126957
61.3601 444.103 201.3121 0.938150349
61.4599 377.949 201.6395 0.732158007
61.5596 414.5 201.9666 0.84377217
61.6594 376.923 202.294 0.729105364
61.7592 395.5 202.6214 0.78506233
61.8589 355.5 202.9485 0.666393051
61.9587 370.5 203.276 0.710096659
62.0585 432 203.6034 0.899142458
62.1582 382.564 203.9305 0.745943937
62.258 397 204.2579 0.789643375

62.3578 436 204.5853 0.911970355
62.4575 396.5 204.9124 0.788115325
62.5573 435.385 205.2399 0.909993937
62.6571 419.5 205.5673 0.859466626
62.7568 436.744 205.8944 0.914363339
62.8566 428.5 206.2218 0.887970232
62.9564 407.179 206.5492 0.820975322
63.0561 447.5 206.8763 0.949202534
63.1559 452.821 207.2038 0.966605159
63.2557 481 207.5312 1.060588636
63.3554 459.487 207.8583 0.988562062
63.4552 453.5 208.1857 0.968833805
63.5549 514.5 208.5128 1.176222045
63.6547 441.5 208.8402 0.929712104
63.7545 447.179 209.1677 0.948156222
63.8542 449 209.4948 0.954097182
63.954 471.795 209.8222 1.029553363

64.0538 462.051 210.1496 0.997053324
64.1535 452.5 210.4767 0.965552183
64.2533 454.5 210.8042 0.972119315
64.3531 514.359 211.1316 1.175726634
64.4528 467 211.4587 1.013514654
64.5526 462.051 211.7861 0.997053324
64.6524 481 212.1135 1.060588636
64.7521 465.5 212.4406 1.008515421
64.8519 521.538 212.7681 1.201042853
64.9517 469.5 213.0955 1.021865881
65.0514 468 213.4226 1.016852272
65.1512 466.154 213.75 1.010694025
65.251 445.128 214.0774 0.941480435

65.3507 510 214.4045 1.1604471
65.4505 497.436 214.732 1.11679917
65.5503 477 215.0594 1.047062813

65.65 468.5 215.3865 1.018522518
65.7498 471.282 215.7139 1.027833238
65.8496 444.103 216.0413 0.938150349
65.9493 482 216.3684 1.06397956
66.0491 463.077 216.6959 1.000458256
66.1489 463 217.0233 1.000202579
66.2486 461.538 217.3504 0.995352379



66.3484 450.769 217.6778 0.959880897
66.4482 443.5 218.0052 0.936193211
66.5479 461.026 218.3323 0.993655762
66.6477 497.5 218.6598 1.117020025
66.7475 484.5 218.9872 1.072473399
66.8472 464.615 219.3143 1.005569927
66.947 486.667 219.6417 1.079854929

67.0468 528.5 219.9692 1.225773249
67.1465 503.077 220.2963 1.136323938
67.2463 505.5 220.6237 1.144746725
67.3461 516.923 220.9511 1.184746755
67.4458 481.026 221.2782 1.060676752
67.5456 501.5 221.6056 1.130853685
67.6454 491.5 221.9331 1.096381353
67.7451 527.692 222.2602 1.222894048
67.8449 509.5 222.5876 1.158698926
67.9447 543.59 222.915 1.279977157
68.0444 504.615 223.2421 1.141667786
68.1442 522.564 223.5695 1.204676335
68.244 527.895 223.897 1.223617189

68.3437 588.205 224.2241 1.444959309
68.4435 607.179 224.5515 1.51721742
68.5433 564.615 224.8789 1.356855014
68.643 531.282 225.206 1.235704616

68.7428 523.077 225.5334 1.206494514
68.8426 493.333 225.8609 1.102672196
68.9423 509.474 226.188 1.158608046
69.0421 478.462 226.5154 1.051999467
69.1419 550.769 226.8428 1.306050862
69.2416 533.333 227.1699 1.243044323
69.3414 529.744 227.4973 1.230210701
69.4412 525.128 227.8248 1.21377325
69.5409 525.641 228.1519 1.215596211
69.6407 522.564 228.4793 1.204676335
69.7405 576.316 228.8067 1.400314053
69.8402 609.231 229.1338 1.525105585

69.94 634.359 229.4613 1.622852484
70.0398 604.615 229.7887 1.507381161
70.1395 607.692 230.1158 1.519188121
70.2393 599.487 230.4432 1.48777581
70.339 575.897 230.7703 1.398749581

70.4388 626.667 231.0977 1.592705896
70.5386 614.211 231.4252 1.544308717
70.6383 613 231.7523 1.539631317
70.7381 636.5 232.0797 1.631278604
70.8379 626.5 232.4071 1.59205358
70.9376 614.872 232.7342 1.546863872
71.0374 656 233.0616 1.708721123
71.1372 640 233.3891 1.645086002
71.2369 653.846 233.7162 1.700105163
71.3367 664 234.0436 1.740853901
71.4365 634.5 234.371 1.623406935
71.5362 638.5 234.6981 1.639163567
71.636 635.385 235.0255 1.626888508

71.7358 676 235.353 1.789443781
71.8355 690 235.6801 1.846719944
71.9353 723.077 236.0075 1.984525284
72.0351 673 236.3349 1.777252528
72.1348 642 236.662 1.652994183
72.2346 646 236.9894 1.668850246
72.3344 648.718 237.3169 1.679654585
72.4341 698 237.644 1.879731294
72.7334 658.974 238.6259 1.720642053
72.8332 648 238.9533 1.676798092
72.933 613 239.2808 1.539631317

73.0327 616 239.6079 1.551227665
73.1325 612.308 239.9353 1.536960743
73.2323 616.5 240.2627 1.553163344
73.332 571.5 240.5898 1.382368853

73.4318 639.487 240.9173 1.64305969
73.5316 587.5 241.2447 1.442298277
73.6313 612.821 241.5718 1.538940363
73.7311 586.667 241.8992 1.439156317
73.8309 655.897 242.2266 1.708308778
73.9306 652.821 242.5537 1.696010528
74.0304 613 242.8812 1.539631317
74.1302 624.615 243.2086 1.58469709
74.2299 546.5 243.5357 1.290523961
74.3297 553.333 243.8631 1.315407603
74.4295 523.077 244.1905 1.206494514
74.5292 557 244.5176 1.328829993
74.629 536.5 244.8451 1.254407541

74.7288 525.854 245.1725 1.216353394
74.8285 507.5 245.4996 1.151715444
74.9283 546.5 245.827 1.290523961
75.0281 529.5 246.1544 1.229339891
75.1278 494 246.4815 1.104964455
75.2276 478 246.809 1.05043858
75.3274 498.5 247.1364 1.120472861
75.4271 537.561 247.4635 1.25822249
75.5269 532.195 247.7909 1.238970002
75.6267 456 248.1183 0.977054862
75.7264 537.561 248.4454 1.25822249
75.8262 582.222 248.7729 1.422430917
75.926 537.073 249.1003 1.256467327

76.0257 501.5 249.4274 1.130853685
76.1255 497.5 249.7548 1.117020025
76.2253 487 250.0823 1.080990806
76.325 532 250.4093 1.238272323

76.4248 531.707 250.7368 1.237224273
76.5246 490 251.0642 1.091242726
76.6243 554.5 251.3913 1.319674029
76.7241 581.951 251.7187 1.421413424
76.8239 467 252.0462 1.013514654
76.9236 520.5 252.3733 1.197370778
77.0234 505.5 252.7007 1.144746725
77.1231 525 253.0278 1.213318547
77.2229 501.5 253.3552 1.130853685
77.3227 551.5 253.6826 1.308716103
77.4224 501 254.0097 1.129121226
77.5222 485 254.3372 1.074174997
77.622 486 254.6646 1.077581019

77.7217 503.5 254.9917 1.137792797
77.8215 523.5 255.3191 1.207994434
77.9213 574 255.6465 1.391674167
78.021 515.5 255.9736 1.179737684

78.1208 480.5 256.3011 1.058894593
78.2206 503 256.6285 1.136056629
78.3203 464.5 256.9556 1.0051874
78.4201 540.488 257.283 1.268767821
78.5199 492.5 257.6104 1.099811787
78.6196 531.22 257.9375 1.235482979
78.7194 522.927 258.265 1.205962784
78.8192 527.5 258.5924 1.222210229
78.9189 558.049 258.9195 1.332678418
79.0187 567 259.2469 1.365674337
79.1185 526.829 259.5743 1.219821475
79.2182 520 259.9014 1.195603358
79.318 535.61 260.2289 1.251210566

79.4178 525 260.5563 1.213318547
79.5175 566.341 260.8834 1.363235472



79.6173 520.5 261.2108 1.197370778
79.8168 591.707 261.8654 1.458203028
79.9166 571.5 262.1928 1.382368853
80.0164 560.488 262.5202 1.341641301
80.1161 544.39 262.8473 1.282873608
80.2159 576 263.1747 1.399134108
80.3157 505.366 263.5022 1.144280349
80.4154 550.732 263.8293 1.30591601
80.5152 517.5 264.1567 1.186779952
80.615 543.902 264.4841 1.281106501

80.7147 557.561 264.8112 1.330887628
80.8145 510.5 265.1386 1.162196195
80.9143 534.5 265.4661 1.247227324
81.014 531 265.7932 1.234696639

81.1138 569.5 266.1206 1.374940319
81.2136 542 266.448 1.274227256
81.3133 500 266.7751 1.125659092
81.4131 539.5 267.1025 1.265204839
81.5129 536.41 267.43 1.254084122
81.6126 493.5 267.7571 1.103245964
81.7124 506 268.0845 1.146487519
81.8122 561.5 268.4119 1.345366375
81.9119 521 268.739 1.19913911
82.0117 485.5 269.0664 1.075877537
82.1115 509 269.3939 1.156951673
82.2112 511 269.721 1.16394621
82.311 560.5 270.0484 1.34168545

82.4108 545.5 270.3758 1.28689622
82.5105 518 270.7029 1.188542806
82.6103 477 271.0304 1.047062813
82.7101 537.436 271.3578 1.257772828
82.8098 513.5 271.6849 1.172710073
82.9096 547 272.0123 1.29233917
83.0094 498 272.3397 1.118745978
83.1091 517 272.6668 1.185018012
83.2089 506.5 272.9943 1.148229238
83.3087 529.5 273.3217 1.229339891
83.4084 553 273.6488 1.314191076
83.5082 452 273.9762 0.963912831
83.608 520 274.3036 1.195603358

83.7077 568.5 274.6307 1.3712313
83.8075 517 274.9582 1.185018012
83.9072 540.5 275.2853 1.268811117
84.007 517 275.6127 1.185018012

84.1068 537 275.9401 1.256204845
84.2065 546 276.2672 1.288709645
84.3063 533.5 276.5946 1.243642618
84.4061 516 276.9221 1.181496878
84.5058 519.5 277.2492 1.19383685
84.6056 574.5 277.5766 1.393537846
84.7054 554 277.904 1.317845492
84.8051 506 278.2311 1.146487519
84.9049 526.5 278.5585 1.218650834
85.0047 554.634 278.886 1.320164228
85.1044 524.5 279.2131 1.211542934
85.2042 559 279.5405 1.336170674
85.304 534.5 279.8679 1.247227324

85.4037 495 280.195 1.108404238
85.5035 540 280.5224 1.26700753
85.6033 508.5 280.8499 1.155205341
85.703 506 281.177 1.146487519

85.8028 536 281.5044 1.252611137
85.9026 528 281.8318 1.223991286
86.0023 541.463 282.1589 1.272287352
86.1021 519.512 282.4864 1.193879236
86.2019 525.366 282.8138 1.214618871
86.3016 579.024 283.1409 1.410439973
86.4014 518.049 283.4683 1.188715615
86.5012 539.024 283.7957 1.26348951
86.6009 517.619 284.1228 1.187199428
86.7007 559.024 284.4503 1.336258848
86.8005 512.195 284.7777 1.168132471
86.9002 531.429 285.1048 1.236230165

87 516.667 285.4322 1.183845068
87.0998 564.286 285.7596 1.355639996
87.1995 517.143 286.0867 1.185521834
87.2993 479.091 286.4142 1.054125871
87.3991 544.091 286.7416 1.281790792
87.4988 529.545 287.0687 1.229500475
87.5986 512.727 287.3961 1.169997834
87.6984 577.273 287.7235 1.403889614
87.7981 563.556 288.0506 1.352945417
87.8979 527.442 288.3781 1.222003685
87.9977 514.348 288.7055 1.175687989
88.0974 522.222 289.0326 1.203464748
88.1972 534.894 289.36 1.248640687
88.297 531.429 289.6874 1.236230165

88.3967 527.2 290.0145 1.22114203
88.4965 517.209 290.342 1.185754392
88.5963 566.901 290.6694 1.365307855



Depth (m) CPS Depth (ft)
0.818782 127.826 2.686285
0.879577 127.826 2.885743
0.940372 118.261 3.085201

1.00117 135.652 3.284669
1.06196 114.167 3.48411
1.12276 101.739 3.683585
1.18355 114.783 3.883026
1.24435 119.13 4.082501
1.30514 137.391 4.281942
1.36594 112.5 4.481417
1.42673 99.1304 4.680859
1.48753 114.783 4.880333
1.54832 118.261 5.079775
1.60912 110 5.279249
1.66991 113.043 5.478691
1.73071 107.5 5.678165

1.7915 104.348 5.877607
1.8523 111.667 6.077081

1.91309 102.609 6.276523
1.97389 118.261 6.475998
2.03468 131.304 6.675439
2.09548 93.913 6.874914
2.15627 116.667 7.074355
2.21707 128.696 7.27383
2.27786 130.435 7.473271
2.33866 139.167 7.672746
2.39945 128.333 7.872188
2.46025 92.1739 8.071662
2.52104 124.348 8.271104
2.58184 105 8.470578
2.64263 124.348 8.67002
2.70343 108.182 8.869494
2.76422 115.789 9.068936
2.82502 104.211 9.26841
2.88581 111.579 9.467852
2.94661 126.316 9.667326

3.0074 125.263 9.866768
3.0682 107.778 10.06624

3.12899 124.444 10.26568
3.18979 114.118 10.46516
3.25058 116.25 10.6646
3.31138 116.25 10.86407
3.37217 118.75 11.06352
3.43297 114.118 11.26299
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3.49376 126.25 11.46243
3.55456 121.25 11.66191
3.61535 121.25 11.86135
3.67615 180 12.06082
3.73694 147.5 12.26026
3.79774 146.25 12.45974
3.85853 185 12.65918
3.91933 175.294 12.85866
3.98012 176.25 13.0581
4.04092 167.5 13.25757
4.10171 190 13.45701
4.16251 175 13.65649

4.2233 191.765 13.85593
4.2841 208 14.0554

4.34489 175 14.25485
4.40569 178.824 14.45432
4.46648 218.75 14.65376
4.52728 175 14.85324
4.58807 177.647 15.05268
4.64887 157.5 15.25215
4.70966 200 15.45159
4.77046 170.588 15.65107
4.83125 182.5 15.85051
4.89205 173.75 16.04998
4.95284 164.706 16.24943
5.01364 182.5 16.4489
5.07443 186.25 16.64834
5.13523 173.75 16.84782
5.19602 171.765 17.04726
5.25682 180 17.24673
5.31761 205 17.44617
5.37841 197.5 17.64565

5.4392 191.765 17.84509
5.5 198.75 18.04457

5.56079 180 18.24401
5.62159 176.25 18.44348
5.68238 198.75 18.64292
5.74318 192 18.8424
5.80397 190 19.04184
5.86477 178.75 19.24131
5.92556 187.5 19.44076
5.98636 187.5 19.64023
6.04715 162.5 19.83967
6.10795 175 20.03915
6.16874 190 20.23859



6.22954 177.5 20.43806
6.29033 188.75 20.6375
6.35113 165 20.83698
6.41192 192.5 21.03642
6.47272 153.75 21.23589
6.53351 185 21.43534
6.59431 173.75 21.63481

6.6551 180 21.83425
6.7159 184 22.03373

6.77669 173.75 22.23317
6.83749 162.5 22.43264
6.89828 181.25 22.63208
6.95908 160 22.83156
7.01987 198.667 23.031
7.08067 187.5 23.23047
7.14146 218.667 23.42992
7.20226 210 23.62939
7.26305 201.25 23.82883
7.32385 158.667 24.02831
7.38464 161.25 24.22775
7.44544 207.5 24.42722
7.50623 176 24.62666
7.56703 210 24.82614
7.62782 229.333 25.02558
7.68862 238.75 25.22506
7.74941 214.667 25.4245
7.81021 181.25 25.62397

7.871 183.75 25.82341
7.9318 216 26.02289

7.99259 176.25 26.22233
8.05339 200 26.4218
8.11418 191.25 26.62125
8.17498 182.5 26.82072
8.23577 197.5 27.02016
8.29657 205 27.21964
8.35736 198.667 27.41908
8.41816 183.75 27.61855
8.47895 202.5 27.81799
8.53975 188.75 28.01747
8.60054 194.667 28.21691
8.66134 196.25 28.41638
8.72213 176.25 28.61583
8.78293 153.75 28.8153
8.84372 187.5 29.01474
8.90452 173.75 29.21422



8.96531 212.5 29.41366
9.02611 200 29.61313

9.0869 197.5 29.81257
9.1477 173.75 30.01205

9.20849 178.75 30.21149
9.26929 186.25 30.41096
9.33008 163.75 30.61041
9.39088 175 30.80988
9.45167 181.25 31.00932
9.51247 168.75 31.2088
9.57326 168.75 31.40824
9.63406 201.111 31.60771
9.69485 197.5 31.80715
9.75565 210 32.00663
9.81644 192 32.20607
9.87724 146.25 32.40555
9.93803 171.25 32.60499
9.99883 196.25 32.80446
10.0596 160 33.00384
10.1204 197.5 33.20331
10.1812 190 33.40279

10.242 183.75 33.60226
10.3028 196.25 33.80174
10.3636 181.25 34.00121
10.4244 191.25 34.20068
10.4852 187.5 34.40016

10.546 178.75 34.59963
10.6068 188.235 34.79911
10.6676 225.333 34.99858
10.7284 190.588 35.19806
10.7892 161.25 35.39753

10.85 203.75 35.59701
10.9108 185.882 35.79648
10.9715 203.75 35.99563
11.0323 178.75 36.1951
11.0931 165 36.39458
11.1539 206.25 36.59405
11.2147 168.75 36.79352
11.2755 185 36.993
11.3363 217.5 37.19247
11.3971 176.25 37.39195
11.4579 171.25 37.59142
11.5187 201.333 37.7909
11.5795 223.75 37.99037
11.6403 213.75 38.18985



11.7011 188.75 38.38932
11.7619 208.75 38.58879
11.8227 173.75 38.78827
11.8835 172.5 38.98774
11.9443 163.75 39.18722
12.0051 191.25 39.38669
12.0659 182.5 39.58617
12.1267 206.25 39.78564
12.1874 213.75 39.98479
12.2482 176 40.18426

12.309 182.5 40.38374
12.3698 180 40.58321
12.4306 191.25 40.78269
12.4914 172.5 40.98216
12.5522 178.75 41.18163

12.613 180 41.38111
12.6738 171.25 41.58058
12.7346 166.25 41.78006
12.7954 180 41.97953
12.8562 173.75 42.17901

12.917 206.667 42.37848
12.9778 196.25 42.57796
13.0386 185 42.77743
13.0994 147.5 42.9769
13.1602 173.75 43.17638

13.221 193.75 43.37585
13.2818 163.75 43.57533
13.3426 201.333 43.7748
13.4034 182.5 43.97428
13.4641 208.75 44.17342
13.5249 222.5 44.3729
13.5857 201.333 44.57237
13.6465 181.25 44.77185
13.7073 187.5 44.97132
13.7681 201.25 45.1708
13.8289 177.5 45.37027
13.8897 172.5 45.56974
13.9505 222.667 45.76922
14.0113 165 45.96869
14.0721 193.75 46.16817
14.1329 180 46.36764
14.1937 175 46.56712
14.2545 171.25 46.76659
14.3153 182.5 46.96607
14.3761 208.75 47.16554



14.4369 176 47.36501
14.4977 205 47.56449
14.5585 163.75 47.76396
14.6193 170.667 47.96344

14.68 223.75 48.16258
14.7408 178.75 48.36206
14.8016 183.75 48.56153
14.8624 166.667 48.76101
14.9232 208.75 48.96048

14.984 171.25 49.15996
15.0448 197.5 49.35943
15.1056 172 49.55891
15.1664 171.25 49.75838
15.2272 170 49.95785

15.288 195 50.15733
15.3488 173.75 50.3568
15.4096 200 50.55628
15.4704 191.25 50.75575
15.5312 196.25 50.95523

15.592 172 51.1547
15.6528 187.5 51.35418
15.7136 182.5 51.55365
15.7744 197.5 51.75312
15.8352 192.5 51.9526
15.8959 218.667 52.15175
15.9567 218.75 52.35122
16.0175 222.5 52.55069
16.0783 186.667 52.75017
16.1391 156.25 52.94964
16.1999 176 53.14912
16.2607 185 53.34859
16.3215 181.25 53.54807
16.3823 215 53.74754
16.4431 167.5 53.94702
16.5039 185.333 54.14649
16.5647 166.25 54.34596
16.6255 200 54.54544
16.6863 178.75 54.74491
16.7471 204 54.94439
16.8079 173.75 55.14386
16.8687 172.5 55.34334
16.9295 182.5 55.54281
16.9903 170 55.74229
17.0511 192.5 55.94176
17.1118 175 56.14091



17.1726 168.75 56.34038
17.2334 166.25 56.53986
17.2942 218.75 56.73933

17.355 171.25 56.9388
17.4158 217.5 57.13828
17.4766 153.75 57.33775
17.5374 168.75 57.53723
17.5982 202.353 57.7367

17.659 180 57.93618
17.7198 157.5 58.13565
17.7806 166.25 58.33513
17.8414 182.5 58.5346
17.9022 182.5 58.73407

17.963 190 58.93355
18.0238 167.5 59.13302
18.0846 190 59.3325
18.1454 185.333 59.53197
18.2062 172.5 59.73145

18.267 195 59.93092
18.3277 181.25 60.13007
18.3885 195 60.32954
18.4493 202.5 60.52902
18.5101 188.235 60.72849
18.5709 196.25 60.92797
18.6317 175 61.12744
18.6925 164 61.32691
18.7533 178.824 61.52639
18.8141 195 61.72586
18.8749 202.5 61.92534
18.9357 175 62.12481
18.9965 172.5 62.32429
19.0573 205 62.52376
19.1181 176.25 62.72324
19.1789 171.25 62.92271
19.2397 178.75 63.12218
19.3005 170 63.32166
19.3613 172.5 63.52113
19.4221 177.5 63.72061
19.4829 196.25 63.92008
19.5436 158.824 64.11923
19.6044 177.5 64.3187
19.6652 187.5 64.51818

19.726 188.75 64.71765
19.7868 187.059 64.91713
19.8476 181.25 65.1166



19.9084 176.25 65.31608
19.9692 201.176 65.51555

20.03 151.25 65.71502
20.0908 178.824 65.9145
20.1516 175 66.11397
20.2124 186.25 66.31345
20.2732 166.25 66.51292

20.334 181.176 66.7124
20.3948 170 66.91187
20.4556 197.647 67.11135
20.5164 197.5 67.31082
20.5772 216.471 67.5103

20.638 192.5 67.70977
20.6988 155 67.90924
20.7595 183.75 68.10839
20.8203 188.75 68.30786
20.8811 198.75 68.50734
20.9419 203.75 68.70681
21.0027 176.471 68.90629
21.0635 172.5 69.10576
21.1243 157.5 69.30524
21.1851 166.25 69.50471
21.2459 195 69.70419
21.3067 178.75 69.90366
21.3675 222.353 70.10314
21.4283 170 70.30261
21.4891 171.25 70.50208
21.5499 175 70.70156
21.6107 167.5 70.90103
21.6715 205 71.10051
21.7323 195 71.29998
21.7931 185 71.49946
21.8539 209.412 71.69893
21.9147 173.75 71.89841
21.9754 186.25 72.09755
22.0362 177.5 72.29703

22.097 165 72.4965
22.1578 184.706 72.69597
22.2186 188.75 72.89545
22.2794 197.5 73.09492
22.3402 167.059 73.2944

22.401 218.75 73.49387
22.4618 185 73.69335
22.5226 171.765 73.89282
22.5834 185 74.0923



22.6442 181.176 74.29177
22.705 165 74.49125

22.7658 156.25 74.69072
22.8266 177.5 74.89019
22.8874 213.75 75.08967
22.9482 178.75 75.28914

23.009 191.25 75.48862
23.0698 165 75.68809
23.1306 165.882 75.88757
23.1913 182.5 76.08671
23.2521 166.25 76.28619
23.3129 175 76.48566
23.3737 201.25 76.68514
23.4345 185 76.88461
23.4953 167.5 77.08409
23.5561 196.471 77.28356
23.6169 190 77.48303
23.6777 202.5 77.68251
23.7385 176.25 77.88198
23.7993 183.75 78.08146
23.8601 170 78.28093
23.9209 156.25 78.48041
23.9817 185.882 78.67988
24.0425 205 78.87936
24.1033 186.25 79.07883
24.1641 198.75 79.2783
24.2249 178.75 79.47778
24.2857 182.5 79.67725
24.3465 171.25 79.87673
24.4072 202.5 80.07587

24.468 182.5 80.27535
24.5288 180 80.47482
24.5896 195 80.6743
24.6504 205 80.87377
24.7112 166.25 81.07325

24.772 223.75 81.27272
24.8328 198.75 81.4722
24.8936 158.75 81.67167
24.9544 187.5 81.87114
25.0152 187.5 82.07062

25.076 180 82.27009
25.1368 205.882 82.46957
25.1976 163.75 82.66904
25.2584 170 82.86852
25.3192 151.25 83.06799



25.38 190 83.26747
25.4408 185 83.46694
25.5016 181.25 83.66641
25.5624 183.529 83.86589
25.6231 168.75 84.06504
25.6839 185 84.26451
25.7447 188.75 84.46398
25.8055 187.5 84.66346
25.8663 201.25 84.86293
25.9271 197.5 85.06241
25.9879 196.25 85.26188
26.0487 191.765 85.46136
26.1095 181.25 85.66083
26.1703 178.75 85.86031
26.2311 225 86.05978
26.2919 186.25 86.25925
26.3527 187.5 86.45873
26.4135 198.75 86.6582
26.4743 197.5 86.85768
26.5351 203.75 87.05715
26.5959 165.882 87.25663
26.6567 205 87.4561
26.7175 185 87.65558
26.7783 155.294 87.85505

26.839 212.5 88.0542
26.8998 175 88.25367
26.9606 200 88.45315
27.0214 184.706 88.65262
27.0822 192.5 88.85209

27.143 172.5 89.05157
27.2038 165 89.25104
27.2646 216.25 89.45052
27.3254 188.235 89.64999
27.3862 225 89.84947

27.447 197.5 90.04894
27.5078 182.5 90.24842
27.5686 176.471 90.44789
27.6294 198.75 90.64736
27.6902 215 90.84684

27.751 208.75 91.04631
27.8118 195 91.24579
27.8726 207.5 91.44526
27.9334 178.75 91.64474
27.9942 181.25 91.84421
28.0549 197.5 92.04336



28.1157 170.588 92.24283
28.1765 171.25 92.44231
28.2373 192.941 92.64178
28.2981 187.5 92.84126
28.3589 180 93.04073
28.4197 175 93.2402
28.4805 173.333 93.43968
28.5413 177.5 93.63915
28.6021 189.333 93.83863
28.6629 200 94.0381
28.7237 168.75 94.23758
28.7845 196.25 94.43705
28.8453 180 94.63653
28.9061 198.75 94.836
28.9669 221.25 95.03547
29.0277 222.667 95.23495
29.0885 198.75 95.43442
29.1493 177.333 95.6339
29.2101 211.25 95.83337
29.2708 208.75 96.03252
29.3316 186.25 96.23199
29.3924 221.25 96.43147
29.4532 193.333 96.63094

29.514 191.25 96.83042
29.5748 196.25 97.02989
29.6356 165.333 97.22937
29.6964 198.75 97.42884
29.7572 193.75 97.62831

29.818 185.333 97.82779
29.8788 185 98.02726
29.9396 197.5 98.22674
30.0004 195 98.42621
30.0612 214.667 98.62569

30.122 230 98.82516
30.1828 182.5 99.02464
30.2436 178.75 99.22411
30.3044 204.706 99.42358
30.3652 182.667 99.62306

30.426 196.25 99.82253
30.4867 202.5 100.0217
30.5475 188 100.2212
30.6083 186.25 100.4206
30.6691 190 100.6201
30.7299 200 100.8196
30.7907 181.25 101.0191



30.8515 181.333 101.2185
30.9123 187.5 101.418
30.9731 197.5 101.6175
31.0339 198.667 101.817
31.0947 176.25 102.0164
31.1555 212 102.2159
31.2163 203.75 102.4154
31.2771 177.5 102.6148
31.3379 203.75 102.8143
31.3987 201.25 103.0138
31.4595 214.667 103.2133
31.5203 187.5 103.4127
31.5811 186.25 103.6122
31.6419 213.75 103.8117
31.7026 212.5 104.0108
31.7634 207.5 104.2103
31.8242 197.333 104.4098

31.885 196.25 104.6093
31.9458 181.25 104.8087
32.0066 185.333 105.0082
32.0674 220 105.2077
32.1282 195 105.4072

32.189 205 105.6066
32.2498 175 105.8061
32.3106 217.333 106.0056
32.3714 215 106.2051
32.4322 178.667 106.4045

32.493 186.25 106.604
32.5538 202.5 106.8035
32.6146 230.667 107.003
32.6754 198.75 107.2024
32.7362 207.5 107.4019

32.797 181.25 107.6014
32.8578 212.5 107.8009
32.9185 218.667 108
32.9793 211.111 108.1995
33.0401 213.333 108.399
33.1009 156.25 108.5984
33.1617 186.667 108.7979
33.2225 192 108.9974
33.2833 170.667 109.1968
33.3441 193.75 109.3963
33.4049 180 109.5958
33.4657 169.333 109.7953
33.5265 182.5 109.9947



33.5873 197.333 110.1942
33.6481 178.75 110.3937
33.7089 201.25 110.5932
33.7697 205.333 110.7926
33.8305 192.5 110.9921
33.8913 176 111.1916
33.9521 195 111.3911
34.0129 216.25 111.5905
34.0737 197.5 111.79
34.1344 196.25 111.9892
34.1952 193.75 112.1886

34.256 222.5 112.3881
34.3168 182.5 112.5876
34.3776 223.75 112.7871
34.4384 201.333 112.9865
34.4992 200 113.186

34.56 192.5 113.3855
34.6208 210 113.585
34.6816 230 113.7844
34.7424 201.25 113.9839
34.8032 212.5 114.1834

34.864 230 114.3829
34.9248 171.25 114.5823
34.9856 216.25 114.7818
35.0464 221.25 114.9813
35.1072 205.333 115.1808

35.168 192.5 115.3802
35.2288 218.75 115.5797
35.2896 216.25 115.7792
35.3503 210 115.9783
35.4111 192.941 116.1778
35.4719 177.5 116.3773
35.5327 197.5 116.5767
35.5935 201.25 116.7762
35.6543 212.5 116.9757
35.7151 196.25 117.1752
35.7759 171.25 117.3746
35.8367 196.25 117.5741
35.8975 236 117.7736
35.9583 203.75 117.9731
36.0191 183.75 118.1725
36.0799 207.5 118.372
36.1407 193.75 118.5715
36.2015 205 118.771
36.2623 205 118.9704



36.3231 195 119.1699
36.3839 196 119.3694
36.4447 187.5 119.5689
36.5055 200 119.7683
36.5662 197.5 119.9675

36.627 202.5 120.167
36.6878 211.25 120.3664
36.7486 210 120.5659
36.8094 211.765 120.7654
36.8702 205 120.9649

36.931 183.75 121.1643
36.9918 193.75 121.3638
37.0526 173.75 121.5633
37.1134 171.25 121.7628
37.1742 171.25 121.9622

37.235 193.333 122.1617
37.2958 208.75 122.3612
37.3566 172.5 122.5607
37.4174 210.588 122.7601
37.4782 205 122.9596

37.539 201.25 123.1591
37.5998 207.5 123.3586
37.6606 193.75 123.558
37.7214 230.588 123.7575
37.7822 222.5 123.957
37.8429 205.333 124.1561
37.9037 192.5 124.3556
37.9645 192.5 124.5551
38.0253 236 124.7545
38.0861 190 124.954
38.1469 198.75 125.1535
38.2077 173.75 125.353
38.2685 202.5 125.5524
38.3293 218.75 125.7519
38.3901 180 125.9514
38.4509 225 126.1509
38.5117 203.75 126.3503
38.5725 198.75 126.5498
38.6333 201.25 126.7493
38.6941 165 126.9488
38.7549 195 127.1482
38.8157 171.25 127.3477
38.8765 203.75 127.5472
38.9373 202.5 127.7467
38.9981 192.5 127.9461



39.0588 192.941 128.1453
39.1196 187.5 128.3448
39.1804 211.25 128.5442
39.2412 218.667 128.7437

39.302 190 128.9432
39.3628 204.706 129.1427
39.4236 218.75 129.3421
39.4844 193.75 129.5416
39.5452 202.5 129.7411

39.606 180 129.9406
39.6668 192.5 130.14
39.7276 213.75 130.3395
39.7884 210.588 130.539
39.8492 205.333 130.7385

39.91 206.25 130.9379
39.9708 168.75 131.1374
40.0316 202.5 131.3369
40.0924 190 131.5363
40.1532 198.75 131.7358

40.214 208 131.9353
40.2747 216.25 132.1344
40.3355 198.75 132.3339
40.3963 221.25 132.5334
40.4571 211.25 132.7329
40.5179 222.667 132.9323
40.5787 188.75 133.1318
40.6395 200 133.3313
40.7003 193.75 133.5308
40.7611 182.5 133.7302
40.8219 197.333 133.9297
40.8827 187.5 134.1292
40.9435 225 134.3287
41.0043 216 134.5281
41.0651 202.5 134.7276
41.1259 208.75 134.9271
41.1867 152.5 135.1266
41.2475 174.667 135.326
41.3083 203.75 135.5255
41.3691 208.75 135.725
41.4299 165.333 135.9245
41.4906 182.5 136.1236
41.5514 190 136.3231
41.6122 200 136.5226

41.673 180 136.722
41.7338 198.667 136.9215



41.7946 196.25 137.121
41.8554 207.5 137.3205
41.9162 185 137.5199

41.977 207.5 137.7194
42.0378 190 137.9189
42.0986 183.75 138.1183
42.1594 196 138.3178
42.2202 192.5 138.5173

42.281 212.5 138.7168
42.3418 217.5 138.9162
42.4026 252.5 139.1157
42.4634 186.667 139.3152
42.5242 222.5 139.5147

42.585 193.75 139.7141
42.6458 195 139.9136
42.7065 215 140.1128
42.7673 210 140.3122
42.8281 184 140.5117
42.8889 221.25 140.7112
42.9497 188.75 140.9107
43.0105 176.25 141.1101
43.0713 200 141.3096
43.1321 190 141.5091
43.1929 193.75 141.7086
43.2537 186.667 141.908
43.3145 225 142.1075
43.3753 183.75 142.307
43.4361 187.5 142.5065
43.4969 208.75 142.7059
43.5577 206.25 142.9054
43.6185 193.75 143.1049
43.6793 189.333 143.3044
43.7401 198.75 143.5038
43.8009 196.25 143.7033
43.8617 213.75 143.9028
43.9224 246.25 144.1019
43.9832 201.333 144.3014

44.044 206.25 144.5009
44.1048 183.75 144.7004
44.1656 216.25 144.8998
44.2264 185 145.0993
44.2872 191.25 145.2988

44.348 178.75 145.4982
44.4088 185 145.6977
44.4696 186.667 145.8972



44.5304 210 146.0967
44.5912 181.25 146.2961

44.652 196.25 146.4956
44.7128 187.5 146.6951
44.7736 188.75 146.8946
44.8344 197.333 147.094
44.8952 182.5 147.2935

44.956 203.75 147.493
45.0168 180 147.6925
45.0776 176.25 147.8919
45.1383 177.5 148.0911
45.1991 187.5 148.2906
45.2599 182.667 148.49
45.3207 212.5 148.6895
45.3815 206.25 148.889
45.4423 212.5 149.0885
45.5031 183.75 149.2879
45.5639 195 149.4874
45.6247 168.75 149.6869
45.6855 187.5 149.8864
45.7463 193.75 150.0858
45.8071 196 150.2853
45.8679 180 150.4848
45.9287 191.25 150.6843
45.9895 187.5 150.8837
46.0503 220 151.0832
46.1111 223.75 151.2827
46.1719 201.25 151.4822
46.2327 215 151.6816
46.2935 210 151.8811
46.3542 203.75 152.0802

46.415 185.333 152.2797
46.4758 211.25 152.4792
46.5366 196.25 152.6787
46.5974 190 152.8781
46.6582 188.75 153.0776

46.719 196.25 153.2771
46.7798 171.25 153.4766
46.8406 170 153.676
46.9014 222.5 153.8755
46.9622 202.5 154.075

47.023 205 154.2745
47.0838 212.5 154.4739
47.1446 216.25 154.6734
47.2054 188.75 154.8729



47.2662 186.25 155.0724
47.327 176.25 155.2718

47.3878 183.75 155.4713
47.4486 212.5 155.6708
47.5094 196.25 155.8703
47.5701 215 156.0694
47.6309 193.75 156.2689
47.6917 187.5 156.4684
47.7525 192.5 156.6678
47.8133 209.333 156.8673
47.8741 176.25 157.0668
47.9349 206.25 157.2663
47.9957 210 157.4657
48.0565 186.25 157.6652
48.1173 228.75 157.8647
48.1781 196.25 158.0642
48.2389 201.25 158.2636
48.2997 210 158.4631
48.3605 195 158.6626
48.4213 198.75 158.8621
48.4821 177.333 159.0615
48.5429 191.25 159.261
48.6037 193.75 159.4605
48.6645 191.25 159.66
48.7253 206.25 159.8594

48.786 231.25 160.0586
48.8468 191.765 160.258
48.9076 225 160.4575
48.9684 168.75 160.657
49.0292 212.5 160.8565

49.09 241.176 161.0559
49.1508 202.5 161.2554
49.2116 207.5 161.4549
49.2724 223.75 161.6544
49.3332 210.588 161.8538

49.394 207.5 162.0533
49.4548 172.5 162.2528
49.5156 183.75 162.4523
49.5764 224.706 162.6517
49.6372 205 162.8512

49.698 197.5 163.0507
49.7588 250 163.2502
49.8196 220 163.4496
49.8804 176.471 163.6491
49.9412 206.25 163.8486



50.0019 240 164.0477
50.0627 198.75 164.2472
50.1235 197.647 164.4467
50.1843 201.25 164.6462
50.2451 212.5 164.8456
50.3059 210 165.0451
50.3667 221.176 165.2446
50.4275 201.25 165.4441
50.4883 198.75 165.6435
50.5491 203.529 165.843
50.6099 198.75 166.0425
50.6707 218.75 166.242
50.7315 196.25 166.4414
50.7923 200 166.6409
50.8531 210 166.8404
50.9139 202.5 167.0399
50.9747 210.667 167.2393
51.0355 223.75 167.4388
51.0963 218.824 167.6383
51.1571 246.25 167.8377
51.2178 202.5 168.0369
51.2786 196.25 168.2364
51.3394 186.25 168.4358
51.4002 236.25 168.6353

51.461 215.294 168.8348
51.5218 245 169.0343
51.5826 222.5 169.2337
51.6434 221.176 169.4332
51.7042 227.059 169.6327

51.765 236.25 169.8322
51.8258 193.75 170.0316
51.8866 216.25 170.2311
51.9474 202.5 170.4306
52.0082 211.25 170.6301

52.069 195.294 170.8295
52.1298 227.5 171.029
52.1906 216.25 171.2285
52.2514 213.75 171.428
52.3122 205.882 171.6274

52.373 248.75 171.8269
52.4337 225 172.0261
52.4945 202.5 172.2255
52.5553 213.75 172.425
52.6161 223.75 172.6245
52.6769 206.25 172.824



52.7377 222.353 173.0234
52.7985 198.75 173.2229
52.8593 208.75 173.4224
52.9201 210 173.6219
52.9809 216.25 173.8213
53.0417 222.353 174.0208
53.1025 196.25 174.2203
53.1633 216.25 174.4197
53.2241 218.75 174.6192
53.2849 218.75 174.8187
53.3457 227.5 175.0182
53.4065 192.941 175.2176
53.4673 210 175.4171
53.5281 240 175.6166
53.5889 202.5 175.8161
53.6496 216.25 176.0152
53.7104 208.235 176.2147
53.7712 262.5 176.4142

53.832 203.75 176.6136
53.8928 236.25 176.8131
53.9536 231.25 177.0126
54.0144 218.75 177.2121
54.0752 194.118 177.4115

54.136 243.75 177.611
54.1968 247.5 177.8105
54.2576 247.5 178.01
54.3184 212.5 178.2094
54.3792 242.5 178.4089

54.44 255.294 178.6084
54.5008 241.25 178.8079
54.5616 228.75 179.0073
54.6224 210 179.2068
54.6832 200 179.4063

54.744 245 179.6058
54.8048 241.176 179.8052
54.8655 221.25 180.0044
54.9263 212.5 180.2039
54.9871 211.25 180.4033
55.0479 231.25 180.6028
55.1087 222.353 180.8023
55.1695 241.25 181.0018
55.2303 206.25 181.2012
55.2911 241.25 181.4007
55.3519 255 181.6002
55.4127 232.5 181.7996



55.4735 250.588 181.9991
55.5343 200 182.1986
55.5951 212.5 182.3981
55.6559 255 182.5975
55.7167 252.5 182.797
55.7775 207.5 182.9965
55.8383 232.941 183.196
55.8991 233.75 183.3954
55.9599 235 183.5949
56.0207 211.25 183.7944
56.0814 240 183.9935
56.1422 190.588 184.193

56.203 238.75 184.3925
56.2638 227.5 184.592
56.3246 241.25 184.7914
56.3854 246.25 184.9909
56.4462 218.75 185.1904

56.507 216.471 185.3899
56.5678 220 185.5893
56.6286 232.5 185.7888
56.6894 256.25 185.9883
56.7502 242.5 186.1878

56.811 195 186.3872
56.8718 226.25 186.5867
56.9326 231.25 186.7862
56.9934 238.75 186.9857
57.0542 238.75 187.1851

57.115 238.75 187.3846
57.1758 230.667 187.5841
57.2366 227.5 187.7836
57.2973 275 187.9827
57.3581 231.25 188.1822
57.4189 262.5 188.3816
57.4797 244.706 188.5811
57.5405 212.5 188.7806
57.6013 241.25 188.9801
57.6621 255 189.1795
57.7229 261.25 189.379
57.7837 247.5 189.5785
57.8445 263.529 189.778
57.9053 262.5 189.9774
57.9661 263.75 190.1769
58.0269 238.75 190.3764
58.0877 241.176 190.5759
58.1485 232.5 190.7753



58.2093 241.176 190.9748
58.2701 251.25 191.1743
58.3309 270 191.3738
58.3917 280 191.5732
58.4525 247.059 191.7727
58.5132 231.25 191.9719

58.574 235 192.1713
58.6348 246.25 192.3708
58.6956 266.25 192.5703
58.7564 264.706 192.7698
58.8172 241.25 192.9692

58.878 241.25 193.1687
58.9388 216.25 193.3682
58.9996 257.5 193.5677
59.0604 270.588 193.7671
59.1212 258.75 193.9666

59.182 253.75 194.1661
59.2428 250 194.3656
59.3036 247.5 194.565
59.3644 228.235 194.7645
59.4252 263.75 194.964

59.486 270 195.1635
59.5468 232.5 195.3629
59.6076 258.75 195.5624
59.6684 244.706 195.7619
59.7291 263.75 195.961
59.7899 275 196.1605
59.8507 257.5 196.36
59.9115 266.25 196.5594
59.9723 283.75 196.7589
60.0331 238.824 196.9584
60.0939 256.25 197.1579
60.1547 228.75 197.3573
60.2155 252.941 197.5568
60.2763 265 197.7563
60.3371 261.25 197.9558
60.3979 250 198.1552
60.4587 250 198.3547
60.5195 251.25 198.5542
60.5803 268.235 198.7537
60.6411 248.75 198.9531
60.7019 230.588 199.1526
60.7627 262.5 199.3521
60.8235 274.118 199.5516
60.8843 253.75 199.751



60.9451 247.059 199.9505
61.0058 262.5 200.1497
61.0666 252.941 200.3491
61.1274 247.5 200.5486
61.1882 245 200.7481

61.249 232.941 200.9476
61.3098 217.5 201.147
61.3706 233.75 201.3465
61.4314 257.647 201.546
61.4922 251.25 201.7455

61.553 220 201.9449
61.6138 242.353 202.1444
61.6746 243.75 202.3439
61.7354 256.471 202.5434
61.7962 235 202.7428

61.857 228.235 202.9423
61.9178 225 203.1418
61.9786 229.412 203.3413
62.0394 215.294 203.5407
62.1002 236.25 203.7402

62.161 267.059 203.9397
62.2217 250 204.1388
62.2825 251.765 204.3383
62.3433 242.5 204.5378
62.4041 227.059 204.7372
62.4649 250 204.9367
62.5257 237.647 205.1362
62.5865 237.5 205.3357
62.6473 252.941 205.5351
62.7081 261.25 205.7346
62.7689 225.882 205.9341
62.8297 251.25 206.1336
62.8905 227.059 206.333
62.9513 230 206.5325
63.0121 238.75 206.732
63.0729 242.5 206.9315
63.1337 244.706 207.1309
63.1945 240 207.3304
63.2553 246.25 207.5299
63.3161 265.882 207.7294
63.3769 232.5 207.9288
63.4376 217.5 208.128
63.4984 217.5 208.3275
63.5592 244.706 208.5269

63.62 242.5 208.7264



63.6808 245 208.9259
63.7416 227.5 209.1254
63.8024 228.235 209.3248
63.8632 238.75 209.5243

63.924 240 209.7238
63.9848 235.294 209.9233
64.0456 230 210.1227
64.1064 217.5 210.3222
64.1672 242.353 210.5217

64.228 232.5 210.7211
64.2888 224 210.9206
64.3496 218.75 211.1201
64.4104 261.25 211.3196
64.4712 246.25 211.519

64.532 250.667 211.7185
64.5928 201.25 211.918
64.6535 240 212.1171
64.7143 232.5 212.3166
64.7751 221.25 212.5161
64.8359 273.75 212.7156
64.8967 255 212.915
64.9575 202.667 213.1145
65.0183 247.5 213.314
65.0791 236 213.5135
65.1399 223.75 213.7129
65.2007 273.75 213.9124
65.2615 226.667 214.1119
65.3223 238.75 214.3114
65.3831 247.5 214.5108
65.4439 248 214.7103
65.5047 233.75 214.9098
65.5655 248.75 215.1093
65.6263 245.333 215.3087
65.6871 230 215.5082
65.7479 204 215.7077
65.8087 252.5 215.9072
65.8694 203.75 216.1063
65.9302 248.75 216.3058

65.991 235 216.5053
66.0518 208.75 216.7047
66.1126 241.333 216.9042
66.1734 247.5 217.1037
66.2342 215 217.3032

66.295 230.667 217.5026
66.3558 275 217.7021



66.4166 224 217.9016
66.4774 230 218.101
66.5382 233.333 218.3005

66.599 232.5 218.5
66.6598 242.5 218.6995
66.7206 250 218.8989
66.7814 209.333 219.0984
66.8422 236.25 219.2979

66.903 236.25 219.4974
66.9638 246.667 219.6968
67.0246 251.25 219.8963
67.0853 230 220.0955
67.1461 212 220.2949
67.2069 231.25 220.4944
67.2677 202.5 220.6939
67.3285 224 220.8934
67.3893 233.75 221.0928
67.4501 241.25 221.2923
67.5109 255 221.4918
67.5717 218.75 221.6913
67.6325 237.5 221.8907
67.6933 233.75 222.0902
67.7541 228.75 222.2897
67.8149 251.25 222.4892
67.8757 247.5 222.6886
67.9365 240 222.8881
67.9973 235 223.0876
68.0581 226.25 223.2871
68.1189 245 223.4865
68.1797 217.5 223.686
68.2405 240 223.8855
68.3012 228 224.0846

68.362 223.75 224.2841
68.4228 236.25 224.4836
68.4836 225 224.683
68.5444 252.5 224.8825
68.6052 265 225.082

68.666 221.176 225.2815
68.7268 248 225.4809
68.7876 226.25 225.6804
68.8484 217.5 225.8799
68.9092 203.75 226.0794

68.97 218.75 226.2788
69.0308 222.5 226.4783
69.0916 235 226.6778



69.1524 224 226.8773
69.2132 221.25 227.0767

69.274 240 227.2762
69.3348 197.333 227.4757
69.3956 231.25 227.6752
69.4564 243.75 227.8746
69.5171 237.5 228.0738
69.5779 231.25 228.2733
69.6387 217.5 228.4727
69.6995 218.75 228.6722
69.7603 243.75 228.8717
69.8211 221.25 229.0712
69.8819 233.75 229.2706
69.9427 257.333 229.4701
70.0035 236.25 229.6696
70.0643 192.5 229.8691
70.1251 218.75 230.0685
70.1859 235 230.268
70.2467 240 230.4675
70.3075 213.75 230.667
70.3683 228 230.8664
70.4291 255 231.0659
70.4899 221.25 231.2654
70.5507 211.25 231.4649
70.6115 253.75 231.6643
70.6723 195 231.8638

70.733 208.75 232.0629
70.7938 238.75 232.2624
70.8546 228.75 232.4619
70.9154 232.5 232.6614
70.9762 232.5 232.8608

71.037 228.75 233.0603
71.0978 246.667 233.2598
71.1586 211.25 233.4593
71.2194 246.25 233.6587
71.2802 250 233.8582

71.341 236.25 234.0577
71.4018 231.25 234.2572
71.4626 225 234.4566
71.5234 245 234.6561
71.5842 228.75 234.8556

71.645 225 235.0551
71.7058 213.75 235.2545
71.7666 226.25 235.454
71.8274 229.412 235.6535



71.8882 232.5 235.853
71.9489 202.5 236.0521
72.0097 218.75 236.2516
72.0705 221.25 236.4511
72.1313 244.706 236.6505
72.1921 226.25 236.85
72.2529 197.5 237.0495
72.3137 221.25 237.249
72.3745 210 237.4484
72.4353 212.941 237.6479
72.4961 233.75 237.8474
72.5569 215 238.0469
72.6177 258.75 238.2463
72.6785 256.25 238.4458
72.7393 242.353 238.6453
72.8001 208.75 238.8448
72.8609 206.25 239.0442
72.9217 224 239.2437
72.9825 218.75 239.4432
73.0433 213.75 239.6426
73.1041 240 239.8421
73.1648 255 240.0413
73.2256 241.25 240.2407
73.2864 248.75 240.4402
73.3472 223.75 240.6397

73.408 221.333 240.8392
73.4688 253.75 241.0386
73.5296 222.5 241.2381
73.5904 227.5 241.4376
73.6512 223.529 241.6371

73.712 246.25 241.8365
73.7728 225 242.036
73.8336 226.25 242.2355
73.8944 255.294 242.435
73.9552 240 242.6344

74.016 228.75 242.8339
74.0768 268.75 243.0334
74.1376 246.25 243.2329
74.1984 225 243.4323
74.2592 202.5 243.6318

74.32 263.529 243.8313
74.3807 260 244.0304
74.4415 236.25 244.2299
74.5023 233.75 244.4294
74.5631 237.5 244.6289



74.6239 240 244.8283
74.6847 223.75 245.0278
74.7455 234.667 245.2273
74.8063 243.75 245.4268
74.8671 255 245.6262
74.9279 278.75 245.8257
74.9887 241.25 246.0252
75.0495 247.5 246.2247
75.1103 232.5 246.4241
75.1711 246.25 246.6236
75.2319 234.667 246.8231
75.2927 233.75 247.0225
75.3535 233.75 247.222
75.4143 257.5 247.4215
75.4751 275 247.621
75.5359 241.25 247.8204
75.5966 226.667 248.0196
75.6574 232.5 248.2191
75.7182 262.5 248.4185

75.779 227.5 248.618
75.8398 248.75 248.8175
75.9006 263.75 249.017
75.9614 227.5 249.2164
76.0222 237.333 249.4159

76.083 215 249.6154
76.1438 221.25 249.8149
76.2046 236.25 250.0143
76.2654 262.5 250.2138
76.3262 221.25 250.4133

76.387 266.25 250.6128
76.4478 280 250.8122
76.5086 281.25 251.0117
76.5694 220 251.2112
76.6302 238.75 251.4107

76.691 248.75 251.6101
76.7518 257.5 251.8096
76.8125 257.5 252.0088
76.8733 261.25 252.2082
76.9341 268 252.4077
76.9949 240 252.6072
77.0557 245 252.8067
77.1165 257.5 253.0061
77.1773 251.25 253.2056
77.2381 257.5 253.4051
77.2989 255 253.6046



77.3597 244 253.804
77.4205 273.75 254.0035
77.4813 243.75 254.203
77.5421 216.25 254.4024
77.6029 253.75 254.6019
77.6637 211.25 254.8014
77.7245 238.75 255.0009
77.7853 248.75 255.2003
77.8461 237.5 255.3998
77.9069 258.75 255.5993
77.9677 261.333 255.7988
78.0284 258.75 255.9979
78.0892 260 256.1974

78.15 236.25 256.3969
78.2108 231.25 256.5963
78.2716 252.5 256.7958
78.3324 257.5 256.9953
78.3932 238.75 257.1948

78.454 242.5 257.3942
78.5148 246.25 257.5937
78.5756 245.333 257.7932
78.6364 237.5 257.9927
78.6972 253.75 258.1921

78.758 250 258.3916
78.8188 283.75 258.5911
78.8796 251.25 258.7906
78.9404 230 258.99
79.0012 246.25 259.1895

79.062 227.5 259.389
79.1228 221.25 259.5885
79.1836 237.5 259.7879
79.2443 250 259.9871
79.3051 248 260.1866
79.3659 248.75 260.386
79.4267 232.941 260.5855
79.4875 232 260.785
79.5483 291.25 260.9844
79.6091 252.5 261.1839
79.6699 238.75 261.3834
79.7307 261.25 261.5829
79.7915 256.25 261.7823
79.8523 260 261.9818
79.9131 247.5 262.1813
79.9739 238.75 262.3808
80.0347 275 262.5802



80.0955 230 262.7797
80.1563 258.75 262.9792
80.2171 230 263.1787
80.2779 241.25 263.3781
80.3387 260 263.5776
80.3995 231.25 263.7771
80.4602 267.5 263.9762

80.521 278.75 264.1757
80.5818 262.667 264.3752
80.6426 247.059 264.5747
80.7034 238.75 264.7741
80.7642 268.75 264.9736

80.825 246.25 265.1731
80.8858 257.5 265.3726
80.9466 248.75 265.572
81.0074 260 265.7715
81.0682 280 265.971

81.129 242.5 266.1705
81.1898 260 266.3699
81.2506 253.75 266.5694
81.3114 228.75 266.7689
81.3722 245 266.9684

81.433 255 267.1678
81.4938 252.5 267.3673
81.5546 243.75 267.5668
81.6154 248.75 267.7663
81.6761 243.75 267.9654
81.7369 251.25 268.1649
81.7977 273.75 268.3643
81.8585 245 268.5638
81.9193 237.5 268.7633
81.9801 247.5 268.9628
82.0409 246.25 269.1622
82.1017 245 269.3617
82.1625 227.5 269.5612
82.2233 240 269.7607
82.2841 258.75 269.9601
82.3449 242.353 270.1596
82.4057 229.333 270.3591
82.4665 230.588 270.5586
82.5273 232.5 270.758
82.5881 208.75 270.9575
82.6489 280 271.157
82.7097 258.75 271.3565
82.7705 250 271.5559



82.8313 260 271.7554
82.892 261.25 271.9546

82.9528 265 272.154
83.0136 255 272.3535
83.0744 257.5 272.553
83.1352 261.25 272.7525

83.196 233.75 272.9519
83.2568 230 273.1514
83.3176 248.75 273.3509
83.3784 266.25 273.5504
83.4392 256.25 273.7498

83.5 240 273.9493
83.5608 252.5 274.1488
83.6216 263.75 274.3483
83.6824 255 274.5477
83.7432 253.75 274.7472

83.804 256.25 274.9467
83.8648 245 275.1462
83.9256 251.25 275.3456
83.9864 245 275.5451
84.0472 232.5 275.7446

84.108 260 275.944
84.1687 265 276.1432
84.2295 247.5 276.3427
84.2903 226.25 276.5421
84.3511 251.25 276.7416
84.4119 262.667 276.9411
84.4727 270.588 277.1406
84.5335 245 277.34
84.5943 243.75 277.5395
84.6551 233.75 277.739
84.7159 275 277.9385
84.7767 270 278.1379
84.8375 248.75 278.3374
84.8983 222.5 278.5369
84.9591 293.75 278.7364
85.0199 267.5 278.9358
85.0807 250 279.1353
85.1415 256.25 279.3348
85.2023 226.25 279.5343
85.2631 240 279.7337
85.3239 263.75 279.9332
85.3846 228.75 280.1324
85.4454 232.5 280.3318
85.5062 265 280.5313



85.567 256.25 280.7308
85.6278 253.75 280.9303
85.6886 256.25 281.1297
85.7494 270 281.3292
85.8102 249.412 281.5287

85.871 245 281.7282
85.9318 272.5 281.9276
85.9926 235.294 282.1271
86.0534 226.25 282.3266
86.1142 280 282.5261

86.175 255 282.7255
86.2358 268.235 282.925
86.2966 243.75 283.1245
86.3574 220 283.3239
86.4182 230 283.5234

86.479 243.529 283.7229
86.5398 237.5 283.9224
86.6005 271.25 284.1215
86.6613 278.824 284.321
86.7221 250 284.5205
86.7829 236.25 284.7199
86.8437 225 284.9194
86.9045 268.235 285.1189
86.9653 243.75 285.3184
87.0261 251.25 285.5178
87.0869 254.118 285.7173
87.1477 223.75 285.9168
87.2085 262.353 286.1163
87.2693 247.5 286.3157
87.3301 269.412 286.5152
87.3909 251.25 286.7147
87.4517 251.765 286.9142
87.5125 242.5 287.1136
87.5733 269.412 287.3131
87.6341 235 287.5126
87.6949 248.235 287.7121
87.7557 235 287.9115
87.8164 263.529 288.1107
87.8772 263.333 288.3102

87.938 248.889 288.5096
87.9988 236.667 288.7091
88.0596 287.778 288.9086
88.1204 256.842 289.1081
88.1812 268.889 289.3075

88.242 242.222 289.507



88.3028 267.368 289.7065
88.3636 258.889 289.9059
88.4244 276 290.1054
88.4852 248 290.3049

88.546 261.053 290.5044
88.6068 261.735 290.7038



Depth (m) diameter (in) Depth (ft)
1.76228 9.0204 5.781741
1.81216 9.02182 5.945389
1.86204 9.00618 6.109037
1.91193 8.99053 6.272717
1.96181 8.98157 6.436365
2.01169 8.98427 6.600013
2.06157 8.99053 6.763661
2.11146 8.98456 6.927341
2.16134 8.98456 7.090989
2.21122 8.98755 7.254637
2.26111 8.99053 7.418318
2.31099 8.98456 7.581965
2.36087 8.98755 7.745613
2.41076 8.98456 7.909294
2.46064 8.99053 8.072942
2.51052 8.99053 8.236589
2.56041 8.98427 8.40027
2.61029 8.98755 8.563918
2.66017 8.9874 8.727566
2.71006 8.97489 8.891246
2.75994 8.97625 9.054894
2.80982 8.97489 9.218542

2.8597 8.97261 9.38219
2.90959 8.97859 9.54587
2.95947 8.97261 9.709518
3.00935 8.9756 9.873166
3.05924 8.97261 10.03685
3.10912 8.97625 10.20049

3.159 8.9756 10.36414
3.20889 8.97261 10.52782
3.25877 8.97859 10.69147
3.30865 8.96664 10.85512
3.35854 8.95768 11.0188
3.40842 8.95171 11.18245

3.4583 8.96482 11.34609
3.50818 8.98482 11.50974
3.55807 8.97859 11.67342
3.60795 8.98768 11.83707
3.65783 8.9756 12.00072
3.70772 8.98456 12.1644

3.7576 8.98482 12.32805
3.80748 8.98177 12.49169
3.85737 8.98548 12.65538
3.90725 9.00569 12.81902
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3.95713 9.03602 12.98267
4.00702 9.13204 13.14635

4.0569 9.17753 13.31
4.10678 9.17248 13.47365
4.15666 9.17248 13.63729
4.20655 9.10551 13.80098
4.25643 8.99601 13.96462
4.30631 8.85913 14.12827

4.3562 8.86418 14.29195
4.40608 8.85407 14.4556
4.45596 8.85913 14.61925
4.50585 8.87934 14.78293
4.55573 8.90967 14.94658
4.60561 8.90461 15.11022

4.6555 8.90606 15.2739
4.70538 8.90967 15.43755
4.75526 8.90461 15.6012
4.80514 8.90461 15.76485
4.85503 8.89956 15.92853
4.90491 8.91472 16.09218
4.95479 8.90461 16.25582
5.00468 8.89956 16.4195
5.05456 8.89956 16.58315
5.10444 8.90967 16.7468
5.15433 8.89956 16.91048
5.20421 8.90967 17.07413
5.25409 8.90967 17.23778
5.30398 8.9084 17.40146
5.35386 8.91472 17.5651
5.40374 8.90967 17.72875
5.45362 8.90967 17.8924
5.50351 8.90967 18.05608
5.55339 8.91388 18.21973
5.60327 8.90967 18.38338
5.65316 8.91388 18.54706
5.70304 8.9084 18.7107
5.75292 8.90967 18.87435
5.80281 8.91388 19.03803
5.85269 8.9084 19.20168
5.90257 8.91388 19.36533
5.95246 8.91388 19.52901
6.00234 8.90461 19.69266
6.05222 8.91388 19.8563

6.1021 8.90293 20.01995
6.15199 8.90967 20.18363



6.20187 8.91388 20.34728
6.25175 8.91472 20.51093
6.30164 8.91388 20.67461
6.35152 8.91978 20.83826

6.4014 8.91935 21.00191
6.45129 8.9084 21.16559
6.50117 8.90293 21.32923
6.55105 8.89745 21.49288
6.60094 8.9084 21.65656
6.65082 8.89956 21.82021

6.7007 8.90293 21.98386
6.75059 8.89956 22.14754
6.80047 8.90293 22.31119
6.85035 8.90293 22.47483
6.90023 8.89745 22.63848
6.95012 8.9084 22.80216

7 8.89198 22.96581
7.04988 8.89198 23.12946
7.09977 8.89198 23.29314
7.14965 8.89198 23.45679
7.19953 8.88945 23.62043
7.24942 8.8865 23.78411

7.2993 8.89745 23.94776
7.34918 8.8844 24.11141
7.39907 8.89745 24.27509
7.44895 8.8865 24.43874
7.49883 8.89451 24.60239
7.54871 8.89198 24.76603

7.5986 8.88945 24.92971
7.64848 8.89198 25.09336
7.69836 8.89956 25.25701
7.74825 8.8865 25.42069
7.79813 8.89451 25.58434
7.84801 8.8865 25.74799

7.8979 8.89745 25.91167
7.94778 8.8844 26.07532
7.99766 8.89451 26.23896
8.04755 8.89198 26.40264
8.09743 8.89956 26.56629
8.14731 8.8865 26.72994
8.19719 8.8865 26.89359
8.24708 8.88945 27.05727
8.29696 8.88945 27.22092
8.34684 8.89745 27.38456
8.39673 8.8844 27.54824



8.44661 8.89745 27.71189
8.49649 8.90461 27.87554
8.54638 8.89956 28.03922
8.59626 8.89451 28.20287
8.64614 8.89956 28.36652
8.69603 8.89956 28.5302
8.74591 8.90293 28.69384
8.79579 8.89956 28.85749
8.84567 8.89956 29.02114
8.89556 8.90606 29.18482
8.94544 8.89956 29.34847
8.99532 8.89451 29.51212
9.04521 8.90461 29.6758
9.09509 8.90461 29.83944
9.14497 8.90461 30.00309
9.19486 8.89451 30.16677
9.24474 8.90461 30.33042
9.29462 8.91075 30.49407
9.34451 8.91978 30.65775
9.39439 8.92483 30.8214
9.44427 8.92483 30.98504
9.49415 8.91978 31.14869
9.54404 8.92483 31.31237
9.59392 8.92483 31.47602

9.6438 8.92014 31.63967
9.69369 8.92483 31.80335
9.74357 8.92483 31.967
9.79345 8.92483 32.13064
9.84334 8.92483 32.29433
9.89322 8.93494 32.45797

9.9431 8.93999 32.62162
9.99299 8.92988 32.7853
10.0429 8.92988 32.94905
10.0928 8.93494 33.11276
10.1426 8.93422 33.27615
10.1925 8.93494 33.43986
10.2424 8.92988 33.60357
10.2923 8.94505 33.76729
10.3422 8.93031 33.931
10.3921 8.93494 34.09471
10.4419 8.92988 34.2581
10.4918 8.93494 34.42181
10.5417 8.93999 34.58553
10.5916 8.99053 34.74924
10.6415 9.22302 34.91295



10.6913 9.38474 35.07634
10.7412 9.14931 35.24005
10.7911 9.01075 35.40376

10.841 9.00064 35.56748
10.8909 9.01243 35.73119
10.9408 9.01075 35.8949
10.9906 9.00569 36.05829
11.0405 9.01791 36.222
11.0904 9.0158 36.38572
11.1403 9.01791 36.54943
11.1902 9.01075 36.71314
11.2401 9.00569 36.87686
11.2899 9.01243 37.04024
11.3398 9.0158 37.20396
11.3897 9.0158 37.36767
11.4396 9.01791 37.53138
11.4895 9.01075 37.6951
11.5394 9.0158 37.85881
11.5892 9.00148 38.0222
11.6391 9.0158 38.18591

11.689 9.01243 38.34962
11.7389 9.02086 38.51334
11.7888 9.03096 38.67705
11.8387 9.04528 38.84076
11.8885 9.05623 39.00415
11.9384 9.07813 39.16786
11.9883 9.14215 39.33157
12.0382 9.39485 39.49529
12.0881 9.4833 39.659

12.138 9.28072 39.82271
12.1878 9.11099 39.9861
12.2377 9.00148 40.14981
12.2876 9.00064 40.31353
12.3375 9.00148 40.47724
12.3874 9.00064 40.64095
12.4373 9.00148 40.80467
12.4871 9.00064 40.96805

12.537 9.00148 41.13177
12.5869 9.00569 41.29548
12.6368 9.00148 41.45919
12.6867 8.99601 41.62291
12.7366 9.00064 41.78662
12.7864 9.00148 41.95
12.8363 8.99559 42.11372
12.8862 8.99601 42.27743



12.9361 9.00064 42.44114
12.986 8.99601 42.60486

13.0359 9.00569 42.76857
13.0857 8.99053 42.93196
13.1356 9.00064 43.09567
13.1855 9.00148 43.25938
13.2354 9.03602 43.4231
13.2853 9.04528 43.58681
13.3352 9.04528 43.75052

13.385 9.07645 43.91391
13.4349 9.19775 44.07762
13.4848 9.34094 44.24134
13.5347 9.35442 44.40505
13.5846 9.35189 44.56876
13.6345 9.24323 44.73248
13.6843 9.06718 44.89586
13.7342 9.02886 45.05958
13.7841 9.02086 45.22329

13.834 9.02886 45.387
13.8839 9.03096 45.55072
13.9337 9.01791 45.7141
13.9836 9.02886 45.87781
14.0335 9.03096 46.04153
14.0834 9.02338 46.20524
14.1333 9.02086 46.36895
14.1832 9.02886 46.53267

14.233 9.02591 46.69605
14.2829 9.02338 46.85977
14.3328 9.02338 47.02348
14.3827 9.03602 47.18719
14.4326 9.0158 47.35091
14.4825 9.02886 47.51462
14.5323 9.02886 47.67801
14.5822 9.02086 47.84172
14.6321 9.02886 48.00543

14.682 9.01243 48.16915
14.7319 9.02591 48.33286
14.7818 9.01791 48.49657
14.8316 9.03602 48.65996
14.8815 9.03981 48.82367
14.9314 9.05623 48.98739
14.9813 9.06634 49.1511
15.0312 9.06171 49.31481
15.0811 9.10677 49.47853
15.1309 9.35442 49.64191



15.1808 9.64755 49.80562
15.2307 9.55153 49.96934
15.2806 9.05076 50.13305
15.3305 9.02591 50.29676
15.3804 9.02886 50.46048
15.4302 9.02886 50.62386
15.4801 9.03096 50.78758

15.53 9.03096 50.95129
15.5799 9.03433 51.115
15.6298 9.03096 51.27872
15.6797 9.02886 51.44243
15.7295 9.02591 51.60582
15.7794 9.03096 51.76953
15.8293 9.02886 51.93324
15.8792 9.03096 52.09696
15.9291 9.03602 52.26067

15.979 9.02886 52.42438
16.0288 9.02886 52.58777
16.0787 9.02591 52.75148
16.1286 9.02886 52.91519
16.1785 9.02591 53.07891
16.2284 9.02886 53.24262
16.2783 9.03602 53.40633
16.3281 9.04107 53.56972

16.378 9.05118 53.73343
16.4279 9.20406 53.89715
16.4778 9.55153 54.06086
16.5277 9.48582 54.22457
16.5776 9.32999 54.38829
16.6274 9.31904 54.55167
16.6773 9.35189 54.71539
16.7272 9.38474 54.8791
16.7771 9.37927 55.04281

16.827 9.12194 55.20653
16.8769 9.00148 55.37024
16.9267 8.99559 55.53363
16.9766 9.0158 55.69734
17.0265 9.00148 55.86105
17.0764 9.01075 56.02477
17.1263 9.00569 56.18848
17.1762 9.01243 56.35219

17.226 9.05623 56.51558
17.2759 9.0815 56.67929
17.3258 9.07266 56.843
17.3757 9.09667 57.00672



17.4256 9.10004 57.17043
17.4754 9.14215 57.33382
17.5253 9.3241 57.49753
17.5752 9.5869 57.66124
17.6251 9.26429 57.82496

17.675 9.09456 57.98867
17.7249 9.06634 58.15238
17.7747 9.09161 58.31577
17.8246 9.16742 58.47948
17.8745 9.19269 58.6432
17.9244 9.2028 58.80691
17.9743 9.22302 58.97062
18.0242 9.25334 59.13434

18.074 9.35189 59.29772
18.1239 9.5212 59.46143
18.1738 9.92552 59.62515
18.2237 9.7023 59.78886
18.2736 9.10551 59.95258
18.3235 9.03096 60.11629
18.3733 9.03096 60.27967
18.4232 9.03981 60.44339
18.4731 9.04107 60.6071

18.523 9.03433 60.77081
18.5729 9.03096 60.93453
18.6228 9.03602 61.09824
18.6726 9.03981 61.26163
18.7225 9.03602 61.42534
18.7724 9.06129 61.58905
18.8223 9.06718 61.75277
18.8722 9.06129 61.91648
18.9221 9.06129 62.08019
18.9719 9.07813 62.24358
19.0218 9.07645 62.40729
19.0717 9.07813 62.57101
19.1216 9.0714 62.73472
19.1715 9.05076 62.89843
19.2214 9.06634 63.06215
19.2712 9.08656 63.22553
19.3211 9.09667 63.38924

19.371 9.09456 63.55296
19.4209 9.09667 63.71667
19.4708 9.10172 63.88038
19.5207 9.10677 64.0441
19.5705 9.20406 64.20748
19.6204 9.49088 64.3712



19.6703 9.87498 64.53491
19.7202 9.80423 64.69862
19.7701 9.549 64.86234

19.82 9.46687 65.02605
19.8698 9.4555 65.18944
19.9197 9.45045 65.35315
19.9696 9.4614 65.51686
20.0195 9.47572 65.68058
20.0694 9.4395 65.84429
20.1193 9.39485 66.008
20.1691 9.44539 66.17139

20.219 9.55658 66.3351
20.2689 9.40664 66.49882
20.3188 9.19859 66.66253
20.3687 9.13289 66.82624
20.4186 9.13204 66.98996
20.4684 9.13289 67.15334
20.5183 9.13204 67.31705
20.5682 9.06171 67.48077
20.6181 9.01243 67.64448

20.668 9.01075 67.80819
20.7178 9.01243 67.97158
20.7677 9.01075 68.13529
20.8176 9.02591 68.29901
20.8675 9.0158 68.46272
20.9174 9.01243 68.62643
20.9673 9.01791 68.79015
21.0171 9.00696 68.95353

21.067 9.01075 69.11725
21.1169 9.01791 69.28096
21.1668 9.01075 69.44467
21.2167 9.01791 69.60839
21.2666 9.0158 69.7721
21.3164 8.96863 69.93548
21.3663 8.93999 70.0992
21.4162 8.8865 70.26291
21.4661 8.87008 70.42662

21.516 8.87429 70.59034
21.5659 8.86924 70.75405
21.6157 8.87008 70.91744
21.6656 8.87555 71.08115
21.7155 8.87429 71.24486
21.7654 8.87008 71.40858
21.8153 8.86924 71.57229
21.8652 8.87008 71.736



21.915 8.87934 71.89939
21.9649 8.97537 72.0631
22.0148 8.98506 72.22682
22.0647 9.0714 72.39053
22.1146 9.0714 72.55424
22.1645 9.07266 72.71796
22.2143 9.0714 72.88134
22.2642 9.07813 73.04506
22.3141 9.06634 73.20877

22.364 9.05623 73.37248
22.4139 9.05623 73.5362
22.4638 9.04613 73.69991
22.5136 9.05076 73.86329
22.5635 9.04613 74.02701
22.6134 9.06129 74.19072
22.6633 9.1371 74.35443
22.7132 9.3898 74.51815
22.7631 9.93058 74.68186
22.8129 9.93563 74.84525
22.8628 9.5709 75.00896
22.9127 9.1371 75.17267
22.9626 9.04528 75.33639
23.0125 9.04107 75.5001
23.0624 9.04613 75.66381
23.1122 9.04107 75.8272
23.1621 9.05118 75.99091

23.212 9.04613 76.15463
23.2619 9.03981 76.31834
23.3118 9.04613 76.48205
23.3617 9.05118 76.64577
23.4115 9.05118 76.80915
23.4614 9.05623 76.97286
23.5113 9.06634 77.13658
23.5612 9.09161 77.30029
23.6111 9.11688 77.46401

23.661 9.11183 77.62772
23.7108 9.11099 77.7911
23.7607 9.11688 77.95482
23.8106 9.13204 78.11853
23.8605 9.1371 78.28224
23.9104 9.15479 78.44596
23.9602 9.19269 78.60934
24.0101 9.38474 78.77306

24.06 9.51615 78.93677
24.1099 9.5768 79.10048



24.1598 9.55658 79.2642
24.2097 9.45592 79.42791
24.2595 9.25839 79.5913
24.3094 9.12194 79.75501
24.3593 9.12699 79.91872
24.4092 9.12194 80.08244
24.4591 9.12741 80.24615

24.509 9.14215 80.40986
24.5588 9.1371 80.57325
24.6087 9.13836 80.73696
24.6586 9.14215 80.90067
24.7085 9.14721 81.06439
24.7584 9.1371 81.2281
24.8083 9.14215 81.39181
24.8581 9.13836 81.5552

24.908 9.14384 81.71891
24.9579 9.14215 81.88263
25.0078 9.15226 82.04634
25.0577 9.14931 82.21005
25.1076 9.14384 82.37377
25.1574 9.11688 82.53715
25.2073 9.14384 82.70087
25.2572 9.14721 82.86458
25.3071 9.14215 83.02829

25.357 9.15479 83.19201
25.4069 9.14721 83.35572
25.4567 9.15479 83.51911
25.5066 9.11688 83.68282
25.5565 9.10004 83.84653
25.6064 9.10677 84.01025
25.6563 9.10004 84.17396
25.7062 9.10172 84.33767

25.756 9.10551 84.50106
25.8059 9.08908 84.66477
25.8558 9.07266 84.82848
25.9057 8.99559 84.9922
25.9556 8.95768 85.15591
26.0055 8.86418 85.31962
26.0553 8.8427 85.48301
26.1052 8.83891 85.64672
26.1551 8.84902 85.81044

26.205 8.84397 85.97415
26.2549 8.84397 86.13786
26.3048 8.83891 86.30158
26.3546 8.84818 86.46496



26.4045 8.83891 86.62868
26.4544 8.84902 86.79239
26.5043 8.8427 86.9561
26.5542 8.84397 87.11982
26.6041 8.83891 87.28353
26.6539 8.84818 87.44691
26.7038 8.83891 87.61063
26.7537 8.84902 87.77434
26.8036 8.84397 87.93805
26.8535 8.8427 88.10177
26.9034 8.84397 88.26548
26.9532 8.83891 88.42887
27.0031 8.84902 88.59258

27.053 8.8427 88.75629
27.1029 8.84397 88.92001
27.1528 8.8427 89.08372
27.2027 8.83891 89.24743
27.2525 8.84397 89.41082
27.3024 8.84902 89.57453
27.3523 8.83891 89.73825
27.4022 8.8427 89.90196
27.4521 8.84397 90.06567
27.5019 8.84397 90.22906
27.5518 8.84902 90.39277
27.6017 8.83891 90.55649
27.6516 8.8427 90.7202
27.7015 8.84397 90.88391
27.7514 8.84397 91.04763
27.8012 8.84397 91.21101
27.8511 8.84818 91.37472

27.901 8.83891 91.53844
27.9509 8.84397 91.70215
28.0008 8.83891 91.86586
28.0507 8.84902 92.02958
28.1005 8.84397 92.19296
28.1504 8.84397 92.35668
28.2003 8.84397 92.52039
28.2502 8.84397 92.6841
28.3001 8.84397 92.84782

28.35 8.84397 93.01153
28.3998 8.83386 93.17492
28.4497 8.84902 93.33863
28.4996 8.84397 93.50234
28.5495 8.84397 93.66606
28.5994 8.83891 93.82977



28.6493 8.84902 93.99348
28.6991 8.84397 94.15687

28.749 8.84397 94.32058
28.7989 8.84397 94.4843
28.8488 8.84397 94.64801
28.8987 8.84505 94.81172
28.9486 8.83891 94.97544
28.9984 8.84902 95.13882
29.0483 8.84397 95.30253
29.0982 8.84397 95.46625
29.1481 8.83891 95.62996

29.198 8.85407 95.79367
29.2479 8.83891 95.95739
29.2977 8.84397 96.12077
29.3476 8.84397 96.28449
29.3975 8.84397 96.4482
29.4474 8.83386 96.61191
29.4973 8.83891 96.77563
29.5472 8.84818 96.93934

29.597 8.83386 97.10273
29.6469 8.85407 97.26644
29.6968 8.83891 97.43015
29.7467 8.84397 97.59387
29.7966 8.8427 97.75758
29.8465 8.84397 97.92129
29.8963 8.84902 98.08468
29.9462 8.83891 98.24839
29.9961 8.8427 98.4121

30.046 8.84397 98.57582
30.0959 8.83891 98.73953
30.1458 8.84397 98.90325
30.1956 8.84397 99.06663
30.2455 8.83891 99.23034
30.2954 8.8427 99.39406
30.3453 8.83891 99.55777
30.3952 8.84902 99.72148
30.4451 8.84397 99.8852
30.4949 8.84902 100.0486
30.5448 8.84397 100.2123
30.5947 8.85407 100.376
30.6446 8.84902 100.5397
30.6945 8.85913 100.7034
30.7443 8.85913 100.8668
30.7942 8.86924 101.0305
30.8441 8.86924 101.1942



30.894 8.86924 101.358
30.9439 8.88945 101.5217
30.9938 8.88945 101.6854
31.0436 8.88945 101.8488
31.0935 8.89451 102.0125
31.1434 8.8844 102.1762
31.1933 8.89956 102.3399
31.2432 8.8865 102.5036
31.2931 8.89198 102.6673
31.3429 8.89198 102.8307
31.3928 8.88945 102.9944
31.4427 8.89451 103.1582
31.4926 8.89451 103.3219
31.5425 8.89451 103.4856
31.5924 8.89198 103.6493
31.6422 8.88945 103.8127
31.6921 8.89451 103.9764

31.742 8.89451 104.1401
31.7919 8.89956 104.3038
31.8418 8.88945 104.4675
31.8917 8.89451 104.6312
31.9415 8.8865 104.7946
31.9914 8.89451 104.9583
32.0413 8.89451 105.1221
32.0912 8.88945 105.2858
32.1411 8.89956 105.4495

32.191 8.93422 105.6132
32.2408 8.91978 105.7766
32.2907 8.93494 105.9403
32.3406 8.92988 106.104
32.3905 8.93999 106.2677
32.4404 8.93422 106.4314
32.4903 8.93494 106.5952
32.5401 8.93999 106.7585

32.59 8.93494 106.9222
32.6399 8.94505 107.086
32.6898 9.01075 107.2497
32.7397 9.10172 107.4134
32.7896 9.10172 107.5771
32.8394 9.10172 107.7405
32.8893 9.10172 107.9042
32.9392 9.10004 108.0679
32.9891 9.10677 108.2316

33.039 9.09667 108.3953
33.0889 9.10551 108.5591



33.1387 9.10172 108.7224
33.1886 9.10004 108.8862
33.2385 9.10172 109.0499
33.2884 9.11688 109.2136
33.3383 9.08361 109.3773
33.3882 9.07813 109.541

33.438 9.07645 109.7044
33.4879 9.0815 109.8681
33.5378 9.10172 110.0318
33.5877 9.11183 110.1955
33.6376 9.03096 110.3592
33.6875 9.05623 110.523
33.7373 9.10677 110.6863
33.7872 9.13289 110.8501
33.8371 9.09667 111.0138

33.887 9.09456 111.1775
33.9369 9.09161 111.3412
33.9868 9.07813 111.5049
34.0366 9.06129 111.6683
34.0865 9.05118 111.832
34.1364 9.05076 111.9957
34.1863 9.05623 112.1594
34.2362 9.05623 112.3232

34.286 9.06129 112.4865
34.3359 9.06718 112.6503
34.3858 9.06634 112.814
34.4357 9.02591 112.9777
34.4856 8.99559 113.1414
34.5355 8.97411 113.3051
34.5853 8.87934 113.4685
34.6352 8.85913 113.6322
34.6851 8.88945 113.7959

34.735 9.014 113.9596
34.7849 9.11183 114.1233
34.8348 9.11688 114.2871
34.8846 9.12741 114.4504
34.9345 9.14071 114.6142
34.9844 9.15731 114.7779
35.0343 9.17753 114.9416
35.0842 9.17248 115.1053
35.1341 9.22302 115.269
35.1839 9.24239 115.4324
35.2338 9.26742 115.5961
35.2837 9.20785 115.7598
35.3336 9.20406 115.9235



35.3835 9.14721 116.0872
35.4334 9.22807 116.251
35.4832 9.26345 116.4143
35.5331 9.25839 116.5781

35.583 9.25334 116.7418
35.6329 9.22302 116.9055
35.6828 9.23312 117.0692
35.7327 9.22049 117.2329
35.7825 9.22302 117.3963
35.8324 9.09456 117.56
35.8823 9.03096 117.7237
35.9322 9.01791 117.8874
35.9821 9.00569 118.0512

36.032 9.00569 118.2149
36.0818 8.99601 118.3783
36.1317 8.99559 118.542
36.1816 8.99559 118.7057
36.2315 8.99053 118.8694
36.2814 9.00064 119.0331
36.3313 8.98548 119.1968
36.3811 8.99053 119.3602

36.431 8.98042 119.5239
36.4809 8.98548 119.6876
36.5308 8.99053 119.8513
36.5807 8.98042 120.0151
36.6306 8.99559 120.1788
36.6804 9.01075 120.3422
36.7303 9.02086 120.5059
36.7802 9.0158 120.6696
36.8301 9.0158 120.8333

36.88 9.02086 120.997
36.9299 9.02086 121.1607
36.9797 9.02086 121.3241
37.0296 9.01791 121.4878
37.0795 9.02086 121.6515
37.1294 9.0158 121.8152
37.1793 9.02591 121.979
37.2292 9.01075 122.1427

37.279 9.00064 122.3061
37.3289 8.99601 122.4698
37.3788 8.99559 122.6335
37.4287 9.00064 122.7972
37.4786 8.99053 122.9609
37.5284 8.99053 123.1243
37.5783 8.99053 123.288



37.6282 8.99559 123.4517
37.6781 8.99053 123.6154

37.728 8.99053 123.7792
37.7779 9.014 123.9429
37.8277 9.03602 124.1063
37.8776 9.05118 124.27
37.9275 9.08439 124.4337
37.9774 9.14215 124.5974
38.0273 9.14384 124.7611
38.0772 9.10172 124.9248

38.127 9.0815 125.0882
38.1769 9.08656 125.2519
38.2268 9.0815 125.4156
38.2767 9.07645 125.5793
38.3266 9.0714 125.7431
38.3765 9.08361 125.9068
38.4263 9.0815 126.0702
38.4762 9.0815 126.2339
38.5261 9.07645 126.3976

38.576 9.07645 126.5613
38.6259 9.0815 126.725
38.6758 9.08656 126.8887
38.7256 9.09847 127.0521
38.7755 9.10677 127.2158
38.8254 9.09667 127.3795
38.8753 9.09667 127.5433
38.9252 9.10172 127.707
38.9751 9.10172 127.8707
39.0249 9.10677 128.0341
39.0748 9.10172 128.1978
39.1247 9.10172 128.3615
39.1746 9.10677 128.5252
39.2245 9.10677 128.6889
39.2744 9.11183 128.8526
39.3242 9.12699 129.016
39.3741 9.1371 129.1797

39.424 9.15009 129.3434
39.4739 9.25334 129.5072
39.5238 9.25839 129.6709
39.5737 9.26345 129.8346
39.6235 9.31435 129.998
39.6734 9.3342 130.1617
39.7233 9.3342 130.3254
39.7732 9.3342 130.4891
39.8231 9.30809 130.6528



39.873 9.24323 130.8165
39.9228 9.25334 130.9799
39.9727 9.16237 131.1436
40.0226 9.14215 131.3073
40.0725 9.14215 131.4711
40.1224 9.15009 131.6348
40.1723 9.14215 131.7985
40.2221 9.1371 131.9619

40.272 9.13204 132.1256
40.3219 9.1371 132.2893
40.3718 9.1371 132.453
40.4217 9.12699 132.6167
40.4716 9.1371 132.7804
40.5214 9.1371 132.9438
40.5713 9.13204 133.1075
40.6212 9.12194 133.2713
40.6711 9.15226 133.435

40.721 9.14215 133.5987
40.7708 9.14215 133.7621
40.8207 9.14215 133.9258
40.8706 9.15731 134.0895
40.9205 9.15479 134.2532
40.9704 9.28872 134.4169
41.0203 9.44539 134.5806
41.0701 9.43528 134.744

41.12 9.23312 134.9077
41.1699 9.06718 135.0714
41.2198 9.0714 135.2352
41.2697 9.06562 135.3989
41.3196 9.0714 135.5626
41.3694 9.0714 135.726
41.4193 9.10786 135.8897
41.4692 9.10677 136.0534
41.5191 9.12699 136.2171

41.569 9.2028 136.3808
41.6189 9.33781 136.5445
41.6687 9.31357 136.7079
41.7186 9.28366 136.8716
41.7685 9.28366 137.0353
41.8184 9.28366 137.1991
41.8683 9.28366 137.3628
41.9182 9.28366 137.5265

41.968 9.28072 137.6899
42.0179 9.28872 137.8536
42.0678 9.27861 138.0173



42.1177 9.26977 138.181
42.1676 9.24323 138.3447
42.2175 9.30893 138.5084
42.2673 9.38005 138.6718
42.3172 9.39485 138.8355
42.3671 9.42012 138.9993

42.417 9.44034 139.163
42.4669 9.3898 139.3267
42.5168 9.35947 139.4904
42.5666 9.30893 139.6538
42.6165 9.25839 139.8175
42.6664 9.18764 139.9812
42.7163 9.16237 140.1449
42.7662 9.14384 140.3086
42.8161 9.06634 140.4723
42.8659 9.06634 140.6357
42.9158 9.05623 140.7994
42.9657 9.05623 140.9632
43.0156 9.06129 141.1269
43.0655 9.06562 141.2906
43.1154 9.07645 141.4543
43.1652 9.08656 141.6177
43.2151 9.07645 141.7814

43.265 9.0797 141.9451
43.3149 9.08656 142.1088
43.3648 9.13204 142.2725
43.4147 9.18258 142.4363
43.4645 9.18764 142.5996
43.5144 9.19775 142.7633
43.5643 9.18764 142.9271
43.6142 9.18258 143.0908
43.6641 9.11688 143.2545

43.714 9.05623 143.4182
43.7638 9.0815 143.5816
43.8137 9.0815 143.7453
43.8636 9.19702 143.909
43.9135 9.3342 144.0727
43.9634 9.35442 144.2364
44.0133 9.37464 144.4002
44.0631 9.36832 144.5635

44.113 9.36453 144.7273
44.1629 9.36958 144.891
44.2128 9.3342 145.0547
44.2627 9.3342 145.2184
44.3125 9.29167 145.3818



44.3624 9.31399 145.5455
44.4123 9.38474 145.7092
44.4622 9.37969 145.8729
44.5121 9.37969 146.0366

44.562 9.37969 146.2003
44.6118 9.3898 146.3637
44.6617 9.38474 146.5274
44.7116 9.37969 146.6912
44.7615 9.37969 146.8549
44.8114 9.38474 147.0186
44.8613 9.35947 147.1823
44.9111 9.32915 147.3457

44.961 9.3342 147.5094
45.0109 9.34431 147.6731
45.0608 9.36958 147.8368
45.1107 9.37464 148.0005
45.1606 9.36832 148.1643
45.2104 9.37464 148.3276
45.2603 9.36453 148.4914
45.3102 9.30893 148.6551
45.3601 9.31904 148.8188

45.41 9.33926 148.9825
45.4599 9.32999 149.1462
45.5097 9.34431 149.3096
45.5596 9.39485 149.4733
45.6095 9.39991 149.637
45.6594 9.36958 149.8007
45.7093 9.3342 149.9644
45.7592 9.19311 150.1282

45.809 9.10677 150.2915
45.8589 9.11688 150.4553
45.9088 9.10677 150.619
45.9587 9.11183 150.7827
46.0086 9.10677 150.9464
46.0585 9.11688 151.1101
46.1083 9.11688 151.2735
46.1582 9.11688 151.4372
46.2081 9.11688 151.6009

46.258 9.11183 151.7646
46.3079 9.12699 151.9283
46.3578 9.13601 152.0921
46.4076 9.16237 152.2554
46.4575 9.15731 152.4192
46.5074 9.15009 152.5829
46.5573 9.16742 152.7466



46.6072 9.16742 152.9103
46.6571 9.17248 153.074
46.7069 9.17248 153.2374
46.7568 9.18764 153.4011
46.8067 9.17248 153.5648
46.8566 9.19269 153.7285
46.9065 9.20641 153.8923
46.9564 9.21291 154.056
47.0062 9.2685 154.2194
47.0561 9.41507 154.3831

47.106 9.44034 154.5468
47.1559 9.41507 154.7105
47.2058 9.24829 154.8742
47.2557 9.20785 155.0379
47.3055 9.22302 155.2013
47.3554 9.21796 155.365
47.4053 9.21291 155.5287
47.4552 9.21291 155.6924
47.5051 9.21796 155.8562
47.5549 9.21796 156.0195
47.6048 9.21796 156.1833
47.6547 9.21291 156.347
47.7046 9.20785 156.5107
47.7545 9.21291 156.6744
47.8044 9.2158 156.8381
47.8542 9.23818 157.0015
47.9041 9.22302 157.1652

47.954 9.21291 157.3289
48.0039 9.19775 157.4926
48.0538 9.19775 157.6563
48.1037 9.19775 157.8201
48.1535 9.16237 157.9834
48.2034 9.17121 158.1472
48.2533 9.16417 158.3109
48.3032 9.15479 158.4746
48.3531 9.15479 158.6383

48.403 9.15731 158.802
48.4528 9.16742 158.9654
48.5027 9.19775 159.1291
48.5526 9.20785 159.2928
48.6025 9.21291 159.4565
48.6524 9.22049 159.6203
48.7023 9.10004 159.784
48.7521 9.0815 159.9474

48.802 9.0815 160.1111



48.8519 9.0815 160.2748
48.9018 9.0815 160.4385
48.9517 9.07645 160.6022
49.0016 9.07645 160.7659
49.0514 9.0815 160.9293
49.1013 9.0815 161.093
49.1512 9.07645 161.2567
49.2011 9.08439 161.4204

49.251 9.07645 161.5842
49.3009 9.07645 161.7479
49.3507 9.0815 161.9113
49.4006 9.12699 162.075
49.4505 9.28619 162.2387
49.5004 9.37464 162.4024
49.5503 9.39485 162.5661
49.6002 9.38474 162.7298

49.65 9.39413 162.8932
49.6999 9.40496 163.0569
49.7498 9.39991 163.2206
49.7997 9.39991 163.3843
49.8496 9.4176 163.5481
49.8995 9.44539 163.7118
49.9493 9.44034 163.8752
49.9992 9.44539 164.0389
50.0491 9.47572 164.2026

50.099 9.40496 164.3663
50.1489 9.10172 164.53
50.1988 9.04107 164.6937
50.2486 9.04613 164.8571
50.2985 9.03602 165.0208
50.3484 9.03746 165.1845
50.3983 9.04107 165.3483
50.4482 9.03746 165.512
50.4981 9.03602 165.6757
50.5479 9.04215 165.8391
50.5978 9.04107 166.0028
50.6477 9.04685 166.1665
50.6976 9.03602 166.3302
50.7475 9.03602 166.4939
50.7974 9.04215 166.6576
50.8472 9.03746 166.821
50.8971 9.03602 166.9847

50.947 9.04215 167.1484
50.9969 9.04107 167.3122
51.0468 9.04215 167.4759



51.0966 9.04613 167.6393
51.1465 9.06562 167.803
51.1964 9.07501 167.9667
51.2463 9.07031 168.1304
51.2962 9.0815 168.2941
51.3461 9.07031 168.4578
51.3959 9.0815 168.6212
51.4458 9.11724 168.7849
51.4957 9.13204 168.9486
51.5456 9.18764 169.1124
51.5955 9.31399 169.2761
51.6454 9.46922 169.4398
51.6952 9.42012 169.6032
51.7451 9.41001 169.7669

51.795 9.40496 169.9306
51.8449 9.24829 170.0943
51.8948 9.04613 170.258
51.9447 9.04107 170.4217
51.9945 9.03277 170.5851
52.0444 9.04613 170.7488
52.0943 9.03602 170.9125
52.1442 9.04107 171.0763
52.1941 9.04215 171.24

52.244 9.04613 171.4037
52.2938 9.04613 171.5671
52.3437 9.04685 171.7308
52.3936 9.04613 171.8945
52.4435 9.04215 172.0582
52.4934 9.05118 172.2219
52.5433 9.04685 172.3856
52.5931 9.04107 172.549

52.643 9.04107 172.7127
52.6929 9.04215 172.8764
52.7428 9.04613 173.0402
52.7927 9.05623 173.2039
52.8426 9.05154 173.3676
52.8924 9.07645 173.531
52.9423 9.15009 173.6947
52.9922 9.24395 173.8584
53.0421 9.36958 174.0221

53.092 9.37536 174.1858
53.1419 9.37464 174.3495
53.1917 9.38474 174.5129
53.2416 9.3472 174.6766
53.2915 9.28872 174.8404



53.3414 9.14215 175.0041
53.3913 9.12699 175.1678
53.4412 9.10786 175.3315

53.491 9.10677 175.4949
53.5409 9.13132 175.6586
53.5908 9.15226 175.8223
53.6407 9.15479 175.986
53.6906 9.15226 176.1497
53.7405 9.15226 176.3134
53.7903 9.15948 176.4768
53.8402 9.15731 176.6405
53.8901 9.18294 176.8043

53.94 9.29377 176.968
53.9899 9.39882 177.1317
54.0398 9.41001 177.2954
54.0896 9.40496 177.4588
54.1395 9.39991 177.6225
54.1894 9.40496 177.7862
54.2393 9.38474 177.9499
54.2892 9.21291 178.1136

54.339 9.18764 178.277
54.3889 9.18764 178.4407
54.4388 9.2028 178.6044
54.4887 9.2158 178.7682
54.5386 9.22807 178.9319
54.5885 9.23926 179.0956
54.6383 9.30388 179.259
54.6882 9.6147 179.4227
54.7381 9.51109 179.5864

54.788 9.31399 179.7501
54.8379 9.15731 179.9138
54.8878 9.06634 180.0775
54.9376 9.06093 180.2409
54.9875 9.05623 180.4046
55.0374 9.05623 180.5684
55.0873 9.05623 180.7321
55.1372 9.05623 180.8958
55.1871 9.05154 181.0595
55.2369 9.06634 181.2229
55.2868 9.0714 181.3866
55.3367 9.06634 181.5503
55.3866 9.06093 181.714
55.4365 9.0714 181.8777
55.4864 9.0714 182.0414
55.5362 9.06129 182.2048



55.5861 9.0714 182.3685
55.636 9.0797 182.5323

55.6859 9.0815 182.696
55.7358 9.08439 182.8597
55.7857 9.0815 183.0234
55.8355 9.07645 183.1868
55.8854 9.10316 183.3505
55.9353 9.11183 183.5142
55.9852 9.11183 183.6779
56.0351 9.11183 183.8416

56.085 9.12194 184.0054
56.1348 9.14071 184.1687
56.1847 9.32915 184.3324
56.2346 9.43167 184.4962
56.2845 9.18258 184.6599
56.3344 9.09161 184.8236
56.3843 9.10172 184.9873
56.4341 9.08908 185.1507

56.484 9.09667 185.3144
56.5339 9.10172 185.4781
56.5838 9.14721 185.6418
56.6337 9.18294 185.8055
56.6836 9.19775 185.9693
56.7334 9.18258 186.1326
56.7833 9.21796 186.2964
56.8332 9.33312 186.4601
56.8831 9.44106 186.6238

56.933 9.46055 186.7875
56.9829 9.22807 186.9512
57.0327 9.04613 187.1146
57.0826 9.04215 187.2783
57.1325 9.04613 187.442
57.1824 9.04613 187.6057
57.2323 9.04613 187.7694
57.2822 9.07031 187.9332

57.332 9.0714 188.0965
57.3819 9.0714 188.2603
57.4318 9.0797 188.424
57.4817 9.0815 188.5877
57.5316 9.0714 188.7514
57.5814 9.11724 188.9148
57.6313 9.24323 189.0785
57.6812 9.55369 189.2422
57.7311 9.63239 189.4059

57.781 9.3898 189.5696



57.8309 9.04613 189.7334
57.8807 9.04215 189.8967
57.9306 9.04613 190.0605
57.9805 9.04613 190.2242
58.0304 9.04107 190.3879
58.0803 9.04613 190.5516
58.1302 9.04685 190.7153

58.18 9.04107 190.8787
58.2299 9.05118 191.0424
58.2798 9.04215 191.2061
58.3297 9.04107 191.3698
58.3796 9.05118 191.5335
58.4295 9.04107 191.6973
58.4793 9.04613 191.8606
58.5292 9.04215 192.0244
58.5791 9.04613 192.1881

58.629 9.03096 192.3518
58.6789 9.04613 192.5155
58.7288 9.04613 192.6792
58.7786 9.04215 192.8426
58.8285 9.04107 193.0063
58.8784 9.05118 193.17
58.9283 9.04215 193.3337
58.9782 9.05154 193.4974
59.0281 9.03602 193.6612
59.0779 9.04685 193.8245
59.1278 9.05623 193.9883
59.1777 9.12194 194.152
59.2276 9.25334 194.3157
59.2775 9.2685 194.4794
59.3274 9.28366 194.6431
59.3772 9.24239 194.8065
59.4271 9.23312 194.9702

59.477 9.23818 195.1339
59.5269 9.24323 195.2976
59.5768 9.24786 195.4614
59.6267 9.25334 195.6251
59.6765 9.24323 195.7885
59.7264 9.13836 195.9522
59.7763 9.04107 196.1159
59.8262 9.03602 196.2796
59.8761 9.05118 196.4433

59.926 9.04107 196.607
59.9758 9.04613 196.7704
60.0257 9.0714 196.9341



60.0756 9.0815 197.0978
60.1255 9.09161 197.2615
60.1754 9.03602 197.4253
60.2253 9.04528 197.589
60.2751 9.04107 197.7524

60.325 9.04613 197.9161
60.3749 9.04107 198.0798
60.4248 9.03602 198.2435
60.4747 9.03602 198.4072
60.5246 9.03981 198.5709
60.5744 9.04107 198.7343
60.6243 9.04613 198.898
60.6742 9.0815 199.0617
60.7241 9.11183 199.2254

60.774 9.24829 199.3892
60.8239 9.17121 199.5529
60.8737 9.06129 199.7163
60.9236 9.05623 199.88
60.9735 9.05623 200.0437
61.0234 9.06129 200.2074
61.0733 9.03602 200.3711
61.1231 9.05623 200.5345

61.173 9.05623 200.6982
61.2229 9.05623 200.8619
61.2728 9.06634 201.0256
61.3227 9.06129 201.1894
61.3726 9.06129 201.3531
61.4224 9.05623 201.5165
61.4723 9.0714 201.6802
61.5222 9.05623 201.8439
61.5721 9.06129 202.0076

61.622 9.07266 202.1713
61.6719 9.08656 202.335
61.7217 9.09161 202.4984
61.7716 9.11688 202.6621
61.8215 9.16742 202.8258
61.8714 9.31904 202.9895
61.9213 9.3342 203.1533
61.9712 9.30388 203.317

62.021 9.28072 203.4804
62.0709 9.27356 203.6441
62.1208 9.25839 203.8078
62.1707 9.23818 203.9715
62.2206 9.20954 204.1352
62.2705 9.20785 204.2989



62.3203 9.19775 204.4623
62.3702 9.16742 204.626
62.4201 9.15479 204.7897

62.47 9.11183 204.9535
62.5199 9.06171 205.1172
62.5698 9.07031 205.2809
62.6196 9.08908 205.4443
62.6695 9.10786 205.608
62.7194 9.10172 205.7717
62.7693 9.10004 205.9354
62.8192 9.10172 206.0991
62.8691 9.10677 206.2628
62.9189 9.11183 206.4262
62.9688 9.09667 206.5899
63.0187 9.09667 206.7536
63.0686 9.07813 206.9174
63.1185 9.06634 207.0811
63.1684 9.07645 207.2448
63.2182 9.06718 207.4082
63.2681 9.10316 207.5719

63.318 9.10004 207.7356
63.3679 9.05118 207.8993
63.4178 9.17248 208.063
63.4677 9.31435 208.2267
63.5175 9.34642 208.3901
63.5674 9.35442 208.5538
63.6173 9.35442 208.7175
63.6672 9.30388 208.8813
63.7171 9.30893 209.045

63.767 9.31399 209.2087
63.8168 9.3241 209.3721
63.8667 9.29883 209.5358
63.9166 9.28072 209.6995
63.9665 9.17248 209.8632
64.0164 9.11688 210.0269
64.0663 9.08439 210.1906
64.1161 9.07645 210.354

64.166 9.0815 210.5177
64.2159 9.0815 210.6815
64.2658 9.07645 210.8452
64.3157 9.0797 211.0089
64.3655 9.0815 211.1723
64.4154 9.07645 211.336
64.4653 9.07645 211.4997
64.5152 9.11255 211.6634



64.5651 9.14721 211.8271
64.615 9.15731 211.9908

64.6648 9.15226 212.1542
64.7147 9.16237 212.3179
64.7646 9.15479 212.4816
64.8145 9.15731 212.6454
64.8644 9.16742 212.8091
64.9143 9.15731 212.9728
64.9641 9.15479 213.1362

65.014 9.16742 213.2999
65.0639 9.16237 213.4636
65.1138 9.15731 213.6273
65.1637 9.15009 213.791
65.2136 9.14721 213.9547
65.2634 9.14215 214.1181
65.3133 9.15226 214.2818
65.3632 9.15009 214.4455
65.4131 9.14721 214.6093

65.463 9.15009 214.773
65.5129 9.15009 214.9367
65.5627 9.14721 215.1001
65.6126 9.15731 215.2638
65.6625 9.14721 215.4275
65.7124 9.15226 215.5912
65.7623 9.1371 215.7549
65.8122 9.10172 215.9186

65.862 9.10677 216.082
65.9119 9.11183 216.2457
65.9618 9.10172 216.4095
66.0117 9.09378 216.5732
66.0616 9.09161 216.7369
66.1115 9.09667 216.9006
66.1613 9.12194 217.064
66.2112 9.23926 217.2277
66.2611 9.25839 217.3914

66.311 9.26345 217.5551
66.3609 9.25839 217.7188
66.4108 9.27861 217.8825
66.4606 9.28872 218.0459
66.5105 9.29377 218.2096
66.5604 9.24829 218.3734
66.6103 9.25334 218.5371
66.6602 9.25334 218.7008
66.7101 9.26273 218.8645
66.7599 9.2685 219.0279



66.8098 9.26345 219.1916
66.8597 9.25839 219.3553
66.9096 9.23312 219.519
66.9595 9.16237 219.6827
67.0094 9.16237 219.8464
67.0592 9.16742 220.0098
67.1091 9.16742 220.1735

67.159 9.16237 220.3373
67.2089 9.16742 220.501
67.2588 9.16742 220.6647
67.3087 9.16742 220.8284
67.3585 9.12194 220.9918
67.4084 9.09161 221.1555
67.4583 9.09161 221.3192
67.5082 9.09667 221.4829
67.5581 9.08656 221.6466

67.608 9.08656 221.8104
67.6578 9.09161 221.9737
67.7077 9.0815 222.1375
67.7576 9.07645 222.3012
67.8075 9.18294 222.4649
67.8574 9.25334 222.6286
67.9072 9.25334 222.792
67.9571 9.2685 222.9557

68.007 9.2815 223.1194
68.0569 9.28366 223.2831
68.1068 9.28366 223.4468
68.1567 9.29883 223.6105
68.2065 9.31904 223.7739
68.2564 9.35442 223.9376
68.3063 9.35442 224.1014
68.3562 9.35947 224.2651
68.4061 9.35442 224.4288

68.456 9.34094 224.5925
68.5058 9.36453 224.7559
68.5557 9.31435 224.9196
68.6056 9.16742 225.0833
68.6555 9.14721 225.247
68.7054 9.14215 225.4107
68.7553 9.14215 225.5745
68.8051 9.14215 225.7378

68.855 9.17248 225.9015
68.9049 9.22518 226.0653
68.9548 9.21291 226.229
69.0047 9.25839 226.3927



69.0546 9.30388 226.5564
69.1044 9.31435 226.7198
69.1543 9.30388 226.8835
69.2042 9.28366 227.0472
69.2541 9.28872 227.2109

69.304 9.2685 227.3746
69.3539 9.27861 227.5384
69.4037 9.27356 227.7017
69.4536 9.28366 227.8655
69.5035 9.2685 228.0292
69.5534 9.26345 228.1929
69.6033 9.26345 228.3566
69.6532 9.27356 228.5203

69.703 9.2685 228.6837
69.7529 9.27356 228.8474
69.8028 9.25334 229.0111
69.8527 9.24323 229.1748
69.9026 9.20785 229.3385
69.9525 9.19775 229.5023
70.0023 9.19269 229.6656
70.0522 9.19775 229.8294
70.1021 9.19269 229.9931

70.152 9.19311 230.1568
70.2019 9.19269 230.3205
70.2518 9.17753 230.4842
70.3016 9.16237 230.6476
70.3515 9.15731 230.8113
70.4014 9.15226 230.975
70.4513 9.15731 231.1387
70.5012 9.18764 231.3025
70.5511 9.18294 231.4662
70.6009 9.19269 231.6296
70.6508 9.19775 231.7933
70.7007 9.15731 231.957
70.7506 9.09667 232.1207
70.8005 9.09161 232.2844
70.8504 9.13204 232.4481
70.9002 9.18294 232.6115
70.9501 9.19269 232.7752

71 9.27356 232.9389
71.0499 9.31399 233.1026
71.0998 9.31904 233.2664
71.1496 9.27356 233.4297
71.1995 9.24829 233.5935
71.2494 9.12741 233.7572



71.2993 9.11724 233.9209
71.3492 9.12699 234.0846
71.3991 9.18258 234.2483
71.4489 9.41507 234.4117
71.4988 9.47572 234.5754
71.5487 9.46055 234.7391
71.5986 9.31904 234.9028
71.6485 9.21291 235.0665
71.6984 9.21796 235.2303
71.7482 9.18764 235.3936
71.7981 9.17753 235.5574

71.848 9.17248 235.7211
71.8979 9.17248 235.8848
71.9478 9.17248 236.0485
71.9977 9.16237 236.2122
72.0475 9.14215 236.3756
72.0974 9.1371 236.5393
72.1473 9.14215 236.703
72.1972 9.14215 236.8667
72.2471 9.16237 237.0305

72.297 9.16237 237.1942
72.3468 9.16237 237.3576
72.3967 9.17248 237.5213
72.4466 9.16742 237.685
72.4965 9.16237 237.8487
72.5464 9.15479 238.0124
72.5963 9.07645 238.1761
72.6461 9.04107 238.3395

72.696 9.12194 238.5032
72.7459 9.2685 238.6669
72.7958 9.28872 238.8306
72.8457 9.29883 238.9944
72.8956 9.30388 239.1581
72.9454 9.21291 239.3215
72.9953 9.22049 239.4852
73.0452 9.23818 239.6489
73.0951 9.25803 239.8126

73.145 9.20954 239.9763
73.1949 9.26273 240.14
73.2447 9.25839 240.3034
73.2946 9.12194 240.4671
73.3445 9.12194 240.6308
73.3944 9.10677 240.7945
73.4443 9.07813 240.9583
73.4942 9.0815 241.122



73.544 9.09161 241.2854
73.5939 9.08656 241.4491
73.6438 9.09161 241.6128
73.6937 9.07266 241.7765
73.7436 9.0714 241.9402
73.7935 9.06634 242.1039
73.8433 9.06129 242.2673
73.8932 9.0714 242.431
73.9431 9.07501 242.5947

73.993 9.21796 242.7585
74.0429 9.22807 242.9222
74.0928 9.22302 243.0859
74.1426 9.22302 243.2493
74.1925 9.22518 243.413
74.2424 9.23144 243.5767
74.2923 9.21796 243.7404
74.3422 9.11688 243.9041

74.392 9.09667 244.0675
74.4419 9.10172 244.2312
74.4918 9.09667 244.3949
74.5417 9.09161 244.5586
74.5916 9.09161 244.7224
74.6415 9.15731 244.8861
74.6913 9.19233 245.0495
74.7412 9.19269 245.2132
74.7911 9.20785 245.3769

74.841 9.19775 245.5406
74.8909 9.19269 245.7043
74.9408 9.19775 245.868
74.9906 9.19775 246.0314
75.0405 9.19269 246.1951
75.0904 9.19775 246.3588
75.1403 9.19702 246.5226
75.1902 9.19775 246.6863
75.2401 9.2028 246.85
75.2899 9.19702 247.0134
75.3398 9.19775 247.1771
75.3897 9.19269 247.3408
75.4396 9.20641 247.5045
75.4895 9.20785 247.6682
75.5394 9.10172 247.8319
75.5892 9.0815 247.9953
75.6391 9.08908 248.159

75.689 9.08656 248.3227
75.7389 9.10172 248.4865



75.7888 9.11255 248.6502
75.8387 9.10172 248.8139
75.8885 9.11183 248.9773
75.9384 9.11688 249.141
75.9883 9.16417 249.3047
76.0382 9.19775 249.4684
76.0881 9.16237 249.6321

76.138 9.14721 249.7958
76.1878 9.14215 249.9592
76.2377 9.15226 250.1229
76.2876 9.14721 250.2866
76.3375 9.14721 250.4504
76.3874 9.13132 250.6141
76.4373 9.0815 250.7778
76.4871 9.07645 250.9412

76.537 9.07645 251.1049
76.5869 9.0815 251.2686
76.6368 9.12194 251.4323
76.6867 9.2028 251.596
76.7366 9.19775 251.7597
76.7864 9.20172 251.9231
76.8363 9.20785 252.0868
76.8862 9.2028 252.2506
76.9361 9.22807 252.4143

76.986 9.25839 252.578
77.0359 9.25839 252.7417
77.0857 9.2685 252.9051
77.1356 9.2685 253.0688
77.1855 9.26273 253.2325
77.2354 9.26345 253.3962
77.2853 9.2685 253.5599
77.3352 9.2685 253.7236

77.385 9.25839 253.887
77.4349 9.26345 254.0507
77.4848 9.29883 254.2145
77.5347 9.30893 254.3782
77.5846 9.27356 254.5419
77.6345 9.24829 254.7056
77.6843 9.24865 254.869
77.7342 9.24323 255.0327
77.7841 9.24829 255.1964

77.834 9.2685 255.3601
77.8839 9.25803 255.5238
77.9337 9.2685 255.6872
77.9836 9.26429 255.8509



78.0335 9.2768 256.0146
78.0834 9.27356 256.1784
78.1333 9.27861 256.3421
78.1832 9.2768 256.5058

78.233 9.27356 256.6692
78.2829 9.27356 256.8329
78.3328 9.28366 256.9966
78.3827 9.27211 257.1603
78.4326 9.27356 257.324
78.4825 9.27861 257.4877
78.5323 9.27211 257.6511
78.5822 9.2685 257.8148
78.6321 9.2815 257.9786

78.682 9.2815 258.1423
78.7319 9.29377 258.306
78.7818 9.27861 258.4697
78.8316 9.26345 258.6331
78.8815 9.27211 258.7968
78.9314 9.25839 258.9605
78.9813 9.26273 259.1242
79.0312 9.27861 259.2879
79.0811 9.4129 259.4516
79.1309 9.49268 259.615
79.1808 9.40496 259.7787
79.2307 9.28366 259.9425
79.2806 9.23818 260.1062
79.3305 9.24865 260.2699
79.3804 9.24323 260.4336
79.4302 9.24865 260.597
79.4801 9.24829 260.7607

79.53 9.23926 260.9244
79.5799 9.24829 261.0881
79.6298 9.24395 261.2518
79.6797 9.24323 261.4156
79.7295 9.24865 261.5789
79.7794 9.26345 261.7426
79.8293 9.2768 261.9064
79.8792 9.2768 262.0701
79.9291 9.27356 262.2338

79.979 9.27211 262.3975
80.0288 9.27861 262.5609
80.0787 9.2768 262.7246
80.1286 9.27861 262.8883
80.1785 9.26742 263.052
80.2284 9.2768 263.2157



80.2783 9.28366 263.3795
80.3281 9.30496 263.5428

80.378 9.30388 263.7066
80.4279 9.31435 263.8703
80.4778 9.3342 264.034
80.5277 9.33926 264.1977
80.5776 9.36597 264.3614
80.6274 9.29883 264.5248
80.6773 9.16237 264.6885
80.7272 9.09161 264.8522
80.7771 9.09161 265.0159

80.827 9.09378 265.1796
80.8769 9.08656 265.3434
80.9267 9.09847 265.5067
80.9766 9.08656 265.6705
81.0265 9.12194 265.8342
81.0764 9.12699 265.9979
81.1263 9.13204 266.1616
81.1761 9.13132 266.325

81.226 9.14215 266.4887
81.2759 9.13132 266.6524
81.3258 9.1371 266.8161
81.3757 9.18258 266.9798
81.4256 9.17753 267.1436
81.4754 9.17356 267.3069
81.5253 9.18764 267.4706
81.5752 9.18764 267.6344
81.6251 9.19269 267.7981

81.675 9.19775 267.9618
81.7249 9.18764 268.1255
81.7747 9.19775 268.2889
81.8246 9.20785 268.4526
81.8745 9.2815 268.6163
81.9244 9.38474 268.78
81.9743 9.3898 268.9437
82.0242 9.39882 269.1075

82.074 9.46561 269.2708
82.1239 9.42012 269.4346
82.1738 9.22518 269.5983
82.2237 9.08656 269.762
82.2736 9.0815 269.9257
82.3235 9.0815 270.0894
82.3733 9.0815 270.2528
82.4232 9.07645 270.4165
82.4731 9.08439 270.5802



82.523 9.07645 270.7439
82.5729 9.0815 270.9076
82.6228 9.0815 271.0714
82.6726 9.07645 271.2347
82.7225 9.0714 271.3985
82.7724 9.06562 271.5622
82.8223 9.11688 271.7259
82.8722 9.12194 271.8896
82.9221 9.13132 272.0533
82.9719 9.12699 272.2167
83.0218 9.13601 272.3804
83.0717 9.13204 272.5441
83.1216 9.13132 272.7078
83.1715 9.14071 272.8716
83.2214 9.1371 273.0353
83.2712 9.13204 273.1987
83.3211 9.14071 273.3624

83.371 9.13132 273.5261
83.4209 9.14215 273.6898
83.4708 9.13132 273.8535
83.5207 9.27861 274.0172
83.5705 9.32843 274.1806
83.6204 9.29377 274.3443
83.6703 9.23312 274.508
83.7202 9.15009 274.6717
83.7701 9.14215 274.8355

83.82 9.15948 274.9992
83.8698 9.16742 275.1626
83.9197 9.16417 275.3263
83.9696 9.17753 275.49
84.0195 9.17248 275.6537
84.0694 9.16417 275.8174
84.1193 9.16887 275.9811
84.1691 9.16742 276.1445

84.219 9.18294 276.3082
84.2689 9.18258 276.4719
84.3188 9.19702 276.6356
84.3687 9.19775 276.7994
84.4186 9.19702 276.9631
84.4684 9.20172 277.1265
84.5183 9.19775 277.2902
84.5682 9.20785 277.4539
84.6181 9.2028 277.6176

84.668 9.2111 277.7813
84.7178 9.27861 277.9447



84.7677 9.28366 278.1084
84.8176 9.23818 278.2721
84.8675 9.18294 278.4358
84.9174 9.17753 278.5996
84.9673 9.19269 278.7633
85.0171 9.18258 278.9267

85.067 9.18258 279.0904
85.1169 9.18764 279.2541
85.1668 9.19269 279.4178
85.2167 6.64548 279.5815
85.2666 -2.57302 279.7452
85.3164 -2.57302 279.9086
85.3663 -2.57302 280.0723
85.4162 -2.57302 280.236
85.4661 -2.57302 280.3997

85.516 -2.57302 280.5635
85.5659 -2.57302 280.7272
85.6157 -2.57302 280.8906
85.6656 -2.57807 281.0543
85.7155 -2.57302 281.218
85.7654 -2.57302 281.3817
85.8153 -2.57302 281.5454
85.8652 -2.57302 281.7091

85.915 -2.57302 281.8725
85.9649 -2.57302 282.0362
86.0148 -2.57302 282.1999
86.0647 -2.57302 282.3636
86.1146 -2.57302 282.5274
86.1645 -2.57302 282.6911
86.2143 -2.57302 282.8545
86.2642 -2.57807 283.0182
86.3141 -2.57302 283.1819

86.364 -2.57302 283.3456
86.4139 -2.57302 283.5093
86.4638 -2.57302 283.673
86.5136 -2.57302 283.8364
86.5635 -2.57302 284.0001
86.6134 -2.57302 284.1638
86.6633 -2.57302 284.3276
86.7132 -2.57302 284.4913
86.7631 -2.57302 284.655
86.8129 -2.57807 284.8184
86.8628 -2.57302 284.9821
86.9127 -2.57302 285.1458
86.9626 -2.57302 285.3095



87.0125 -2.57302 285.4732
87.0624 -2.57302 285.6369
87.1122 -2.57302 285.8003
87.1621 -2.57302 285.964

87.212 -2.57302 286.1277
87.2619 -2.57302 286.2915
87.3118 -2.57302 286.4552
87.3617 -2.57302 286.6189
87.4115 -2.57302 286.7823
87.4614 -2.57807 286.946
87.5113 -2.57302 287.1097
87.5612 -2.57302 287.2734
87.6111 -2.57302 287.4371

87.661 -2.57302 287.6008
87.7108 -2.57302 287.7642
87.7607 -2.57302 287.9279
87.8106 -2.57302 288.0917
87.8605 -2.57302 288.2554
87.9104 -2.57302 288.4191
87.9602 -2.57302 288.5825
88.0101 -2.57771 288.7462

88.06 -2.57302 288.9099
88.1099 -2.57302 289.0736
88.1598 -2.57302 289.2373
88.2097 -2.57302 289.401
88.2595 -2.57302 289.5644
88.3094 -2.57302 289.7281
88.3593 -2.57302 289.8918
88.4092 -2.57302 290.0556
88.4591 -2.57302 290.2193

88.509 -2.57302 290.383
88.5588 -2.57771 290.5464
88.6087 -2.57302 290.7101
88.6586 -2.57302 290.8738
88.7085 -2.57302 291.0375
88.7584 -2.57302 291.2012
88.8083 -2.57302 291.3649
88.8581 -2.57302 291.5283

88.908 -2.57302 291.692
88.9579 -2.57302 291.8557
89.0078 -2.57302 292.0195
89.0577 -2.57302 292.1832
89.1076 -2.57771 292.3469
89.1574 -2.57302 292.5103
89.2073 -2.57302 292.674



89.2572 -2.57302 292.8377
89.3071 -2.57302 293.0014

89.357 -2.57302 293.1651
89.4069 -2.57302 293.3288
89.4567 -2.57302 293.4922
89.5066 -2.57302 293.6559
89.5565 -2.57302 293.8197
89.6064 -4.12705 293.9834



Borehole at Location 21-25262 Neutron, Gamma, and Caliper Data

Volumetric Water Content
Calculated from Neutron Data
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Depth (m) CPS Depth (ft) 9 in Correction
0.477008 235.556 1.564982 0.353996304
0.576774 244.906 1.892297 0.375821917

0.67654 265.556 2.219613 0.425615995
0.776306 233.333 2.546928 0.348874601
0.876072 249.63 2.874243 0.387021537
0.975838 246.792 3.201559 0.380279447

1.0756 244.074 3.528861 0.373861342
1.17537 247.368 3.856189 0.38164447
1.27514 239.667 4.183518 0.363536357

1.3749 275.082 4.510813 0.449307168
1.47467 244.194 4.838142 0.374143896
1.57444 270.182 5.16547 0.437064862

1.6742 273.636 5.492766 0.445682156
1.77397 249 5.820094 0.385521305
1.87373 290 6.14739 0.487299213

1.9735 295.385 6.474718 0.501276119
2.07327 297.5 6.802046 0.50680333
2.17303 339.5 7.129342 0.620855777

2.2728 360.5 7.45667 0.680853047
2.37256 358.5 7.783966 0.675056038
2.47233 376 8.111294 0.726362985

2.5721 363.077 8.438623 0.688347989
2.67186 386.5 8.765918 0.75777237
2.77163 378 9.093247 0.732309863

2.8714 344 9.420575 0.633549151
2.97116 358.5 9.747871 0.675056038
3.07093 361 10.0752 0.682305004
3.17069 326.154 10.40249 0.583741663
3.27046 376.5 10.72982 0.727848116
3.37023 364.5 11.05715 0.692498911
3.46999 376.41 11.38445 0.727580714
3.56976 374 11.71178 0.720433069
3.66953 369.5 12.0391 0.707152996
3.76929 360 12.3664 0.679402172
3.86906 382.5 12.69373 0.745752142
3.96882 340.5 13.02102 0.623668766
4.06859 315.5 13.34835 0.554692136
4.16836 346.667 13.67568 0.641114357
4.26812 382 14.00298 0.74425434
4.36789 366 14.3303 0.696883874
4.46765 374 14.6576 0.720433069
4.56742 337 14.98493 0.61384277
4.66719 369 15.31226 0.705682767
4.76695 402.5 15.63955 0.806520019
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4.86672 345.5 15.96688 0.637800187
4.96649 375.5 16.29421 0.724878914
5.06625 348 16.6215 0.644907288
5.16602 352.5 16.94883 0.657769234
5.26578 381.026 17.27613 0.741339644
5.36555 399 17.60346 0.795765905
5.46532 343.5 17.93079 0.632134347
5.56508 378.5 18.25808 0.733799228
5.66485 367.317 18.58541 0.700741838
5.76461 348 18.91271 0.644907288
5.86438 382.927 19.24003 0.747032098
5.96415 334.634 19.56736 0.607231338
6.06391 345.366 19.89466 0.637420024
6.16368 345 20.22199 0.636382072
6.26345 342.927 20.54931 0.630514342
6.36321 350 20.87661 0.650612752
6.46298 302.927 21.20394 0.521082476
6.56274 324.39 21.53123 0.578896161
6.66251 339.5 21.85856 0.620855777
6.76228 380.976 22.18589 0.741190126
6.86204 383.5 22.51319 0.748750901
6.96181 345.854 22.84052 0.63880488
7.06157 365.854 23.16781 0.696456647
7.16134 358.537 23.49514 0.675163125
7.26111 385 23.82247 0.753256917
7.36087 353.659 24.14976 0.661096249
7.46064 374 24.47709 0.720433069
7.56041 382.927 24.80442 0.747032098
7.66017 362.5 25.13172 0.686667353
7.75994 385.366 25.45904 0.754357818

7.8597 398.049 25.78634 0.792852582
7.95947 424.39 26.11367 0.874913283
8.05924 422 26.441 0.86735168

8.159 392.195 26.76829 0.775001676
8.25877 416.5 27.09562 0.850037824
8.35854 403.902 27.42295 0.810841941

8.4583 436.5 27.75024 0.913578302
8.55807 386.341 28.07757 0.757293285
8.65783 374.146 28.40487 0.720865378

8.7576 440 28.7322 0.924861606
8.85737 434.146 29.05953 0.906016731
8.95713 431 29.38682 0.895945415

9.0569 418.537 29.71415 0.856436021
9.15666 431 30.04144 0.895945415
9.25643 434.634 30.36877 0.907582491



9.3562 383.415 30.6961 0.748495843
9.45596 407 31.0234 0.820420671
9.55573 418.537 31.35073 0.856436021

9.6555 417.5 31.67805 0.85317672
9.75526 433.659 32.00535 0.904455122
9.85503 420.488 32.33268 0.862579793
9.95479 405.5 32.65997 0.815777901
10.0546 380 32.98743 0.738273662
10.1543 396.098 33.31453 0.786887523
10.2541 423.5 33.64196 0.872094777
10.3539 389.268 33.96939 0.766129605
10.4536 340.5 34.29648 0.623668766
10.5534 348.293 34.62391 0.645742041
10.6532 354 34.95134 0.662076237
10.7529 320 35.27844 0.566898756
10.8527 328.293 35.60586 0.589636149
10.9525 366 35.93329 0.696883874
11.0522 347.5 36.26039 0.643483667

11.152 337.561 36.58782 0.615414065
11.2518 337.073 36.91524 0.614047155
11.3515 340.976 37.24234 0.625009309
11.4513 359 37.56977 0.676503666
11.5511 387.805 37.8972 0.761708478
11.6508 389.5 38.22429 0.76683152
11.7506 361.463 38.55172 0.683650479
11.8504 396.098 38.87915 0.786887523
11.9501 410.5 39.20625 0.831289541
12.0499 372.195 39.53367 0.715095918
12.1496 356.5 39.86077 0.669276369
12.2494 329.268 40.1882 0.592329835
12.3492 338.5 40.51563 0.618047234
12.4489 323.415 40.84272 0.576224011
12.5487 324 41.17015 0.577826782
12.6485 269.268 41.49758 0.434794398
12.7482 360.488 41.82468 0.680818214

12.848 329.5 42.1521 0.592971426
12.9478 337.561 42.47953 0.615414065
13.0475 309 42.80663 0.537224945
13.1473 355.122 43.13406 0.665304291
13.2471 313.659 43.46148 0.549725084
13.3468 359.5 43.78858 0.677952378
13.4466 317.073 44.11601 0.558948471
13.5464 319.512 44.44344 0.565570532
13.6461 337.5 44.77053 0.615243144
13.7459 320 45.09796 0.566898756



13.8457 339 45.42539 0.61945095
13.9454 331.707 45.75249 0.599086955
14.0452 304.5 46.07991 0.525247099

14.145 327.317 46.40734 0.586943999
14.2447 342.439 46.73444 0.629135797
14.3445 345.5 47.06187 0.637800187
14.4443 347.317 47.38929 0.642962897

14.544 326 47.71639 0.583318081
14.6438 343.902 48.04382 0.633271762
14.7436 351.22 48.37125 0.654101698
14.8433 300.5 48.69834 0.514679591
14.9431 315.122 49.02577 0.553671012
15.0429 294.5 49.3532 0.498969606
15.1426 284.878 49.6803 0.474133601
15.2424 326 50.00772 0.583318081
15.3422 272.683 50.33515 0.443298672
15.4419 271.22 50.66225 0.43964836
15.5417 302.5 50.98968 0.519953965
15.6415 280.488 51.3171 0.462950166
15.7412 289.756 51.6442 0.48666918

15.841 303.5 51.97163 0.522598191
15.9408 300.488 52.29905 0.514648001
16.0405 321.463 52.62615 0.570887224
16.1403 276 52.95358 0.451613844
16.2401 297.073 53.28101 0.505685729
16.3398 296.098 53.60811 0.503137063
16.4396 330.5 53.93553 0.595739679
16.5394 298.537 54.26296 0.509521091
16.6391 276.5 54.59006 0.452871938
16.7389 322.439 54.91749 0.573553448
16.8387 310.244 55.24491 0.540552773
16.9384 318.537 55.57201 0.562920067
17.0382 290 55.89944 0.487299213

17.138 294.634 56.22686 0.499318602
17.2377 305 56.55396 0.526573307
17.3375 309.756 56.88139 0.539246467
17.4373 299.024 57.20882 0.510799167

17.537 334.146 57.53592 0.605870809
17.6368 308 57.86334 0.534555052
17.7366 289.756 58.19077 0.48666918
17.8363 336.585 58.51787 0.612681306
17.9361 318.5 58.84529 0.562819571
18.0359 330.732 59.17272 0.596382557
18.1356 362.927 59.49982 0.687910944
18.2354 312.195 59.82725 0.54578634



18.3352 265 60.15467 0.424247113
18.4349 300.976 60.48177 0.515933188
18.5347 320 60.8092 0.566898756
18.6345 301.463 61.13663 0.517216857
18.7342 294.5 61.46373 0.498969606

18.834 316.585 61.79115 0.55762679
18.9337 340.488 62.11825 0.623634984
19.0335 314.634 62.44568 0.552353708
19.1333 299.024 62.7731 0.510799167

19.233 313.5 63.1002 0.549296832
19.3328 328.78 63.42763 0.590981074
19.4326 305.366 63.75506 0.527544832
19.5323 294 64.08216 0.497668134
19.6321 303.902 64.40958 0.523662489
19.7319 302.439 64.73701 0.519792819
19.8316 288 65.06411 0.482143416
19.9314 282.927 65.39154 0.469151956
20.0312 311.22 65.71896 0.543168695
20.1309 290 66.04606 0.487299213
20.2307 293.659 66.37349 0.496781212
20.3305 300.488 66.70091 0.514648001
20.4302 302.439 67.02801 0.519792819

20.53 291.707 67.35544 0.491714819
20.6298 286.5 67.68287 0.478289159
20.7295 304.878 68.00997 0.526249604
20.8293 291.707 68.33739 0.491714819
20.9291 301.951 68.66482 0.518504279
21.0288 313.659 68.99192 0.549725084
21.1286 289.756 69.31934 0.48666918
21.2284 304.39 69.64677 0.52495549
21.3281 295.61 69.97387 0.501863114
21.4279 283.415 70.3013 0.470396281
21.5277 303.415 70.62872 0.522373249
21.6274 287 70.95582 0.479572711
21.7272 334.146 71.28325 0.605870809

21.827 301.429 71.61068 0.517127201
21.9267 301.5 71.93778 0.51731443
22.0265 296.585 72.2652 0.504409527
22.1263 271.429 72.59263 0.440169188

22.226 286.341 72.91973 0.477881242
22.3258 291.22 73.24715 0.490453646
22.4256 260.976 73.57458 0.41438599
22.5253 294.146 73.90168 0.498048041
22.6251 316.098 74.22911 0.556308907
22.7249 290.244 74.55653 0.48792953



22.8246 283.902 74.88363 0.471639204
22.9244 296.098 75.21106 0.503137063
23.0242 306.667 75.53849 0.531003318
23.1239 308.78 75.86558 0.53663717
23.2237 300.976 76.19301 0.515933188
23.3235 291.22 76.52044 0.490453646
23.4232 343.902 76.84754 0.633271762

23.523 293.81 77.17496 0.497173887
23.6228 295.714 77.50239 0.502134516
23.7225 298.049 77.82949 0.508241512
23.8223 306.829 78.15692 0.53143452
23.9221 312.857 78.48434 0.547566158
24.0218 304.39 78.81144 0.52495549
24.1216 324.39 79.13887 0.578896161
24.2214 316.19 79.4663 0.556557787
24.3211 325.854 79.79339 0.582916602
24.4209 347.317 80.12082 0.642962897
24.5207 303.81 80.44825 0.523418852
24.6204 272.195 80.77535 0.442079898
24.7202 274.762 81.10277 0.448504069

24.82 298.537 81.4302 0.509521091
24.9197 308.293 81.7573 0.535336849
25.0195 320.952 82.08473 0.569493012
25.1193 345.854 82.41215 0.63880488

25.219 287.317 82.73925 0.480387104
25.3188 287.143 83.06668 0.479940027
25.4186 298.049 83.39411 0.508241512
25.5183 306.667 83.7212 0.531003318
25.6181 350.952 84.04863 0.653334715
25.7178 286.047 84.37573 0.4771273
25.8176 285.238 84.70316 0.475054826
25.9174 338.571 85.03058 0.618246494
26.0171 321.905 85.35768 0.572094136
26.1169 334.286 85.68511 0.606261016
26.2167 305.238 86.01254 0.527204992
26.3164 328.571 86.33963 0.590403757
26.4162 308.837 86.66706 0.536789435

26.516 303.81 86.99449 0.523418852
26.6157 312.857 87.32159 0.547566158
26.7155 326.19 87.64901 0.583840698
26.8153 349.524 87.97644 0.64925326

26.915 325.714 88.30354 0.582531714
27.0148 343.333 88.63097 0.631662049
27.1146 318.095 88.95839 0.561719957
27.2143 350.952 89.28549 0.653334715



27.3141 352.381 89.61292 0.657427966
27.4139 335.714 89.94035 0.610246132
27.5136 306.19 90.26744 0.529734378
27.6134 324.762 90.59487 0.579916827
27.7132 302.105 90.9223 0.518910788
27.8129 316.316 91.2494 0.556898708
27.9127 316.316 91.57682 0.556898708
28.0125 288.108 91.90425 0.48242134

28.212 312.632 92.55878 0.546961008
28.3118 297.838 92.8862 0.5076886
28.4115 338.947 93.2133 0.619302103
28.5113 304.211 93.54073 0.524481084
28.6111 318.919 93.86816 0.563957987
28.7108 346.316 94.19525 0.64011692
28.8106 306.486 94.52268 0.530521688
28.9104 295.789 94.85011 0.502330271
29.0101 344.737 95.17721 0.635636586
29.1099 334.054 95.50463 0.605614436
29.2097 354.737 95.83206 0.664196007
29.3094 353.514 96.15916 0.660679693
29.4092 345.263 96.48659 0.637127863

29.509 322.105 96.81401 0.572640543
29.6087 371.892 97.14111 0.714201346
29.7085 347.368 97.46854 0.643108015
29.8083 332.632 97.79596 0.601656616

29.908 315.789 98.12306 0.55547328
30.0078 324.865 98.45049 0.580199542
30.1076 337.895 98.77792 0.616350227
30.2073 352.432 99.10502 0.657574216
30.3071 330 99.43244 0.594354989
30.4069 316.316 99.75987 0.556898708
30.5066 307.027 100.087 0.53196171
30.6064 352.632 100.4144 0.658147856
30.7062 388.649 100.7418 0.764257921
30.8059 373.684 101.0689 0.719497697
30.9057 398.947 101.3963 0.795603445
31.0055 429.189 101.7238 0.890165705
31.1052 414.211 102.0509 0.842868123

31.205 377.895 102.3783 0.731997231
31.3048 418.421 102.7057 0.856071217
31.4045 382.703 103.0328 0.74636055
31.5043 407.895 103.3603 0.823195239
31.6041 371.892 103.6877 0.714201346
31.7038 368.947 104.0148 0.705526985
31.8036 345.789 104.3422 0.638620361



31.9034 390.526 104.6696 0.769938373
32.0031 396.757 104.9967 0.788900613
32.1029 377.895 105.3242 0.731997231
32.2027 352.105 105.6516 0.656636691
32.3024 348.108 105.9787 0.645214935
32.4022 382.632 106.3061 0.746147737
32.5019 356.316 106.6332 0.668745512
32.6017 332.632 106.9606 0.601656616
32.7015 365.405 107.2881 0.695143348
32.8012 392.105 107.6152 0.774728345

32.901 342.162 107.9426 0.628353772
33.0008 340.526 108.27 0.623741963
33.1005 336.316 108.5971 0.611928864
33.2003 344.737 108.9245 0.635636586
33.3001 297.368 109.252 0.50645775
33.3998 332.973 109.5791 0.602604887
33.4996 344.737 109.9065 0.635636586
33.5994 317.368 110.2339 0.559747968
33.6991 344.865 110.561 0.63599937
33.7989 373.158 110.8884 0.717941659
33.8987 397.895 111.2159 0.792381165
33.9984 384.737 111.543 0.752466179
34.0982 336.757 111.8704 0.61316259

34.198 361.579 112.1978 0.68398772
34.2977 340.526 112.5249 0.623741963
34.3975 341.622 112.8523 0.626830224
34.4973 331.053 113.1798 0.597272456

34.597 333.684 113.5069 0.604583751
34.6968 350.811 113.8343 0.652931317
34.7966 305.789 114.1617 0.528668438
34.8963 311.351 114.4888 0.543520144
34.9961 335.263 114.8163 0.608986542
35.0959 340 115.1437 0.622261716
35.1956 336.842 115.4708 0.613400483
35.2954 341.622 115.7982 0.626830224
35.3952 341.053 116.1256 0.625226256
35.4949 335.135 116.4527 0.608629219
35.5947 347.368 116.7802 0.643108015
35.6945 370.526 117.1076 0.710173251
35.7942 340.526 117.4347 0.623741963

35.894 323.784 117.7621 0.577234809
35.9938 306.316 118.0895 0.530069467
36.0935 371.053 118.4166 0.711726339
36.1933 354.595 118.7441 0.663787401
36.2931 327.895 119.0715 0.588537806



36.3928 361.053 119.3986 0.682458975
36.4926 300 119.726 0.513363935
36.5924 350.526 120.0534 0.652116203
36.6921 347.568 120.3805 0.643677215
36.7919 327.895 120.708 0.588537806
36.8917 347.895 121.0354 0.644608237
36.9914 341.579 121.3625 0.626708961
37.0912 333.684 121.6899 0.604583751

37.191 352.432 122.0173 0.657574216
37.2907 312.105 122.3444 0.545544527
37.3905 324.737 122.6719 0.579848214
37.4903 353.158 122.9993 0.659657364

37.59 331.579 123.3264 0.598731673
37.6898 326.842 123.6538 0.585635341
37.7896 343.243 123.9813 0.631407568
37.8893 338.421 124.3084 0.617825549
37.9891 342.632 124.6358 0.629680874
38.0889 316.316 124.9632 0.556898708
38.1886 302.632 125.2903 0.520302734
38.2884 325.263 125.6177 0.581292426
38.3882 320.526 125.9452 0.568331625
38.4879 345.789 126.2723 0.638620361
38.5877 325.946 126.5997 0.583169578
38.6875 372.105 126.9271 0.714830162
38.7872 313.158 127.2542 0.54837608

38.887 347.368 127.5816 0.643108015
38.9868 353.158 127.9091 0.659657364
39.0865 340.541 128.2362 0.623784193
39.1863 367.895 128.5636 0.702437355

39.286 382.105 128.8907 0.744568791
39.3858 372.105 129.2181 0.714830162
39.4856 378.947 129.5455 0.735131615
39.5853 373.158 129.8726 0.717941659
39.6851 412.105 130.2001 0.836290386
39.7849 430.526 130.5275 0.894431407
39.8846 376.842 130.8546 0.728864556
39.9844 387.895 131.182 0.761980196
40.0842 382.632 131.5094 0.746147737
40.1839 406.842 131.8365 0.819931199
40.2837 367.895 132.164 0.702437355
40.3835 430 132.4914 0.892752352
40.4832 409.474 132.8185 0.828098233

40.583 424.211 133.1459 0.87434616
40.6828 402.632 133.4734 0.806926589
40.7825 427.895 133.8004 0.886043985



40.8823 379.474 134.1279 0.736703545
40.9821 409.474 134.4553 0.828098233
41.0818 378.947 134.7824 0.735131615
41.1816 347.368 135.1098 0.643108015
41.2814 403.158 135.4373 0.80854742
41.3811 378.421 135.7644 0.733563838
41.4809 356.316 136.0918 0.668745512
41.5807 354.737 136.4192 0.664196007
41.6804 335.263 136.7463 0.608986542
41.7802 380.526 137.0737 0.739844946

41.88 361.579 137.4012 0.68398772
41.9797 357.368 137.7283 0.671782612
42.0795 374.737 138.0557 0.722616267
42.1793 379.459 138.3831 0.736658787

42.279 362.105 138.7102 0.685517659
42.3788 389.744 139.0376 0.767569984
42.4786 384.737 139.3651 0.752466179
42.5783 372.632 139.6922 0.716386798
42.6781 345.263 140.0196 0.637127863
42.7779 360 140.347 0.679402172
42.8776 354.211 140.6741 0.662682876
42.9774 363.684 141.0015 0.690117555
43.0772 384.615 141.329 0.752099472
43.1769 375.789 141.6561 0.725736578
43.2767 435.789 141.9835 0.911292098
43.3765 393.684 142.3109 0.779528686
43.4762 380.526 142.638 0.739844946

43.576 385.263 142.9654 0.754047944
43.6758 428.947 143.2929 0.889394365
43.7755 373.846 143.62 0.71997717
43.8753 413.684 143.9474 0.841220439
43.9751 366.842 144.2748 0.699349535
44.0748 343.158 144.6019 0.631167258
44.1746 391.053 144.9294 0.771535898
44.2744 377.895 145.2568 0.731997231
44.3741 329.231 145.5839 0.592227535
44.4739 338.421 145.9113 0.617825549
44.5737 345.789 146.2387 0.638620361
44.6734 314.737 146.5658 0.552631654
44.7732 316.842 146.8933 0.558322703

44.873 314.872 147.2207 0.552996026
44.9727 342.105 147.5478 0.628192892
45.0725 361.538 147.8752 0.683868516
45.1723 336.923 148.2026 0.613627211

45.272 353.333 148.5297 0.660159844



45.3718 351.795 148.8572 0.655748338
45.4716 321.026 149.1846 0.56969484
45.5713 341.053 149.5117 0.625226256
45.6711 320.5 149.8391 0.568260769
45.7708 343.077 150.1662 0.630938287
45.8706 336.923 150.4936 0.613627211
45.9704 356.316 150.8211 0.668745512
46.0701 340.513 151.1482 0.623705364
46.1699 347.179 151.4756 0.642570282
46.2697 293.333 151.803 0.495933821
46.3694 339.487 152.1301 0.620819238
46.4692 349.744 152.4575 0.649881473

46.569 356.923 152.785 0.670497321
46.6687 314.872 153.1121 0.552996026
46.7685 350.769 153.4395 0.652811173
46.8683 395.385 153.7669 0.784711501

46.968 377.436 154.094 0.730631128
47.0678 349.744 154.4215 0.649881473
47.1676 373.684 154.7489 0.719497697
47.2673 357.436 155.076 0.671979092
47.3671 336.41 155.4034 0.612191763
47.4669 335.385 155.7308 0.609327184
47.5666 359.474 156.0579 0.677877018
47.6664 336.923 156.3854 0.613627211
47.7662 362.564 156.7128 0.686853696
47.8659 386.667 157.0399 0.758275673
47.9657 358.462 157.3673 0.674946062
48.0655 426.154 157.6947 0.880509009
48.1652 390.769 158.0218 0.770674849

48.265 336.316 158.3493 0.611928864
48.3648 380 158.6767 0.738273662
48.4645 326.154 159.0038 0.583741663
48.5643 355.385 159.3312 0.666061749
48.6641 392.308 159.6586 0.775344907
48.7638 375.897 159.9857 0.72605718
48.8636 353.333 160.3132 0.660159844
48.9634 330.769 160.6406 0.596485107
49.0631 308.718 160.9677 0.536471564
49.1629 356.923 161.2951 0.670497321
49.2627 327.368 161.6225 0.587084568
49.3624 309.744 161.9496 0.539214358
49.4622 313.846 162.2771 0.550228901

49.562 313.846 162.6045 0.550228901
49.6617 319.474 162.9316 0.56546715
49.7615 320.513 163.259 0.568296197



49.8613 350.256 163.5864 0.651344318
49.961 352.821 163.9135 0.658690107

50.0608 366.154 164.241 0.697334611
50.1606 351.579 164.5684 0.655129604
50.2603 324.103 164.8955 0.578109141
50.3601 378.462 165.2229 0.733685999
50.4599 354.872 165.5504 0.664584552
50.5596 348.718 165.8775 0.646953529
50.6594 376.923 166.2049 0.729105364
50.7592 374.737 166.5323 0.722616267
50.8589 387.692 166.8594 0.761367368
50.9587 384.103 167.1868 0.750561184
51.0585 406.667 167.5143 0.819389181
51.1582 352.308 167.8414 0.657218647

51.258 407.692 168.1688 0.822565636
51.3578 355.789 168.4962 0.667225883
51.4575 405.641 168.8233 0.81621393
51.5573 421.026 169.1507 0.864276672
51.6571 391.795 169.4782 0.773787126
51.7568 416.41 169.8053 0.849755522
51.8566 390.256 170.1327 0.769120355
51.9564 412.632 170.4601 0.837934693
52.0561 407.179 170.7872 0.820975322
52.1559 391.282 171.1146 0.77223044
52.2557 408.205 171.4421 0.824157025
52.3554 412.821 171.7692 0.838524672
52.4552 399.487 172.0966 0.797259241
52.5549 398.462 172.4237 0.79411732
52.6547 385.789 172.7511 0.75563087
52.7545 375.897 173.0785 0.72605718
52.8542 360 173.4056 0.679402172

52.954 346.667 173.7331 0.641114357
53.0538 408.718 174.0605 0.825749488
53.2533 347.179 174.715 0.642570282
53.3531 320 175.0425 0.566898756
53.4528 376.41 175.3695 0.727580714
53.5526 356.41 175.697 0.669016692
53.6524 295.897 176.0244 0.502612205
53.7521 342.051 176.3515 0.628040493
53.8519 311.282 176.6789 0.54333502
53.9517 340 177.0064 0.622261716
54.0514 346.842 177.3335 0.641611858
54.1512 351.795 177.6609 0.655748338

54.251 363.59 177.9883 0.689843416
54.3507 346.154 178.3154 0.639656747



54.4505 349.231 178.6428 0.648416924
54.5503 310.769 178.9703 0.541959355

54.65 315.385 179.2974 0.554381407
54.7498 331.282 179.6248 0.59790759
54.8496 353.684 179.9522 0.661168079
54.9493 340 180.2793 0.622261716
55.0491 302.632 180.6067 0.520302734
55.1489 332.105 180.9342 0.600192133
55.2486 295.263 181.2613 0.500957939
55.3484 332.432 181.5887 0.601100688
55.4482 294.211 181.9161 0.49821721
55.5479 332.632 182.2432 0.601656616
55.6477 330 182.5706 0.594354989
55.7475 325.789 182.8981 0.582737893
55.8472 321.579 183.2252 0.571203884

55.947 298.947 183.5526 0.510597015
56.0468 317.895 183.88 0.561177215
56.1465 362.632 184.2071 0.687051705
56.2463 327.895 184.5345 0.588537806
56.3461 317.895 184.862 0.561177215
56.4458 326.667 185.1891 0.585153461
56.5456 337.895 185.5165 0.616350227
56.6454 307.568 185.8439 0.533403096
56.7451 340 186.171 0.622261716
56.9447 334.211 186.8259 0.606051966
57.0444 313.684 187.153 0.54979243
57.1442 312.632 187.4804 0.546961008

57.244 325.789 187.8078 0.582737893
57.3437 341.579 188.1349 0.626708961
57.4435 336.316 188.4624 0.611928864
57.5433 313.684 188.7898 0.54979243

57.643 373.684 189.1169 0.719497697
57.7428 297.949 189.4443 0.507979442
57.8426 352.105 189.7717 0.656636691
57.9423 350 190.0988 0.650612752
58.0421 351.892 190.4263 0.656026261
58.1419 321.053 190.7537 0.569768486
58.2416 313.333 191.0808 0.548847158
58.3414 353.158 191.4082 0.659657364
58.4412 373.158 191.7356 0.717941659
58.5409 327.368 192.0627 0.587084568
58.6407 350.526 192.3902 0.652116203
58.7405 362.632 192.7176 0.687051705
58.8402 334.211 193.0447 0.606051966

58.94 346.667 193.3721 0.641114357



59.0398 367.895 193.6995 0.702437355
59.1395 355.789 194.0266 0.667225883
59.2393 334.211 194.3541 0.606051966

59.339 345.789 194.6812 0.638620361
59.4388 370 195.0086 0.708624293
59.5386 382.632 195.336 0.746147737
59.6383 388.718 195.6631 0.764466478
59.7381 374.211 195.9906 0.721057874
59.8379 418.421 196.318 0.856071217
59.9376 422.105 196.6451 0.867683403
60.0374 378.421 196.9725 0.733563838
60.1372 382.564 197.2999 0.745943937
60.2369 414.737 197.627 0.844513804
60.3367 394.737 197.9545 0.78273568
60.4365 416.41 198.2819 0.849755522
60.5362 421.579 198.609 0.866022076

60.636 401.053 198.9364 0.802067846
60.7358 412.632 199.2638 0.837934693
60.8355 435.789 199.5909 0.911292098
60.9353 408.205 199.9184 0.824157025
61.0351 430 200.2458 0.892752352
61.2346 463.684 200.9003 1.002474584
61.3344 405.263 201.2277 0.815045186
61.4341 401.053 201.5548 0.802067846
61.5339 397.436 201.8823 0.790976678
61.6337 417.895 202.2097 0.854417697
61.7334 351.282 202.5368 0.654279179
61.8332 381.579 202.8642 0.742994007

61.933 386.316 203.1916 0.757217967
62.0327 480.526 203.5187 1.058982659
62.1325 425.641 203.8462 0.878880395
62.2323 396.842 204.1736 0.789160399
62.4318 446.842 204.8281 0.947058192
62.5316 422.564 205.1555 0.869134024
62.6313 487.368 205.4826 1.082246555
62.7311 441.579 205.8101 0.929967809
62.8309 425.641 206.1375 0.878880395
62.9306 462.632 206.4646 0.99898096
63.0304 455.897 206.792 0.976715675
63.1302 421.538 207.1195 0.865892628
63.2299 454.737 207.4466 0.97289855
63.3297 417.895 207.774 0.854417697
63.4295 444.615 208.1014 0.939813252
63.5292 449.744 208.4285 0.956528189

63.629 448.421 208.7559 0.952206806



63.7288 431.282 209.0834 0.896846578
63.8285 466.316 209.4105 1.011233933
63.9283 428.718 209.7379 0.888664676
64.0281 462.564 210.0653 0.998755283
64.1278 424.103 210.3924 0.874004047
64.2276 418 210.7198 0.854747683
64.3274 412.821 211.0473 0.838524672
64.4271 428.205 211.3744 0.887030805
64.5269 497.949 211.7018 1.118569888
64.6267 460.513 212.0292 0.991956846
64.7264 379.487 212.3563 0.736742336
64.8262 466.154 212.6837 1.010694025

64.926 490.256 213.0112 1.092119122
65.0257 458.5 213.3383 0.985300158
65.1255 474.359 213.6657 1.038165682
65.2253 487.179 213.9931 1.081601555

65.325 458.462 214.3202 0.985174649
65.4248 453.846 214.6476 0.969970152
65.5246 510.256 214.9751 1.161342522
65.6243 506.5 215.3022 1.148229238
65.7241 483.59 215.6296 1.06937891
65.8239 472.308 215.957 1.031274492
65.9236 513.684 216.2841 1.173356
66.0234 524 216.6116 1.20976823
66.1231 534.359 216.9387 1.246721662
66.2229 531.795 217.2661 1.237539013
66.3227 585.128 217.5935 1.433357723
66.4224 528.205 217.9206 1.224721781
66.5222 500 218.248 1.125659092

66.622 563.077 218.5755 1.351178348
66.7217 523.077 218.9026 1.206494514
66.8215 512.821 219.23 1.170327536
66.9213 586 219.5574 1.436642212

67.021 585.128 219.8845 1.433357723
67.1208 549.744 220.2119 1.302316889
67.2206 515.897 220.5394 1.181134409
67.3203 548.718 220.8665 1.298583015
67.4201 546.667 221.1939 1.291130142
67.5199 553.333 221.5213 1.315407603
67.6196 529.231 221.8484 1.228380108
67.7194 588 222.1758 1.444185357
67.8192 588.421 222.5033 1.445774946
68.1185 635.897 223.4852 1.628903895
68.2182 632.821 223.8123 1.616808947

68.318 597.949 224.1397 1.481913233



68.4178 550.769 224.4672 1.306050862
68.5175 581.538 224.7943 1.419863269
68.6173 581.026 225.1217 1.417942348
68.7171 528 225.4491 1.223991286
68.8168 573.333 225.7762 1.389189376
68.9166 548.718 226.1036 1.298583015
69.0164 500.513 226.4311 1.127434703
69.1161 514.359 226.7582 1.175726634
69.2159 560 227.0856 1.33984631
69.3157 495.385 227.413 1.109729551
69.4154 515.385 227.7401 1.179333199
69.5152 503.59 228.0676 1.138105405

69.615 449.231 228.395 0.954851739
69.7147 495.897 228.7221 1.111492901
69.8145 537.436 229.0495 1.257772828
69.9143 512.308 229.3769 1.168528598

70.014 563.59 229.704 1.353070876
70.1138 586 230.0315 1.436642212
70.2136 513.684 230.3589 1.173356
70.3133 537.949 230.686 1.259618599
70.4131 495.897 231.0134 1.111492901
70.5129 471.795 231.3408 1.029553363
70.6126 469.5 231.6679 1.021865881
70.7124 511.282 231.9954 1.164933624
70.8122 520.513 232.3228 1.197416743
70.9119 441.538 232.6499 0.929835098
71.0117 456.923 232.9773 0.980096206
71.1115 468.718 233.3047 1.019251045
71.2112 462.564 233.6318 0.998755283

71.311 503.077 233.9593 1.136323938
71.4108 472.821 234.2867 1.032996625
71.5105 456.41 234.6138 0.978405431
71.6103 467.692 234.9412 1.015823877
71.7101 466.667 235.2686 1.012404079
71.8098 485.128 235.5957 1.074610757
71.9096 490.256 235.9232 1.092119122
72.0094 475 236.2506 1.040322676
72.1091 468.718 236.5777 1.019251045
72.2089 414.872 236.9051 0.844936355
72.4084 488.205 237.5597 1.085104598
72.5082 480.513 237.8871 1.058938626

72.608 452.821 238.2145 0.966605159
72.7077 514.872 238.5416 1.177529434
72.8075 455.385 238.869 0.975030231
72.9072 457.949 239.1961 0.983480816



73.007 484.615 239.5236 1.072864683
73.1068 462.564 239.851 0.998755283
73.2065 499.487 240.1781 1.12388446
73.3063 464.103 240.5055 1.003867242
73.4061 417.436 240.8329 0.852975709
73.5058 496.41 241.16 1.113260676
73.6056 436.41 241.4875 0.913288798
73.7054 462.051 241.8149 0.997053324
73.8051 473.333 242.142 1.034716403
73.9049 434.872 242.4694 0.908346462
74.0047 498.462 242.7968 1.120341585
74.1044 491.795 243.1239 1.097392942
74.2042 477.436 243.4514 1.048534181

74.304 548.718 243.7788 1.298583015
74.4037 471.282 244.1059 1.027833238
74.5035 472.821 244.4333 1.032996625
74.6033 477.5 244.7607 1.048750222

74.703 493.333 245.0878 1.102672196
74.8028 498.462 245.4153 1.120341585
74.9026 402.105 245.7427 0.805303817
75.0023 413.5 246.0698 0.840645421
75.1021 437.949 246.3972 0.918243719
75.2019 407.179 246.7246 0.820975322
75.3016 431.795 247.0517 0.89848674
75.4014 435.385 247.3792 0.909993937
75.5012 449.744 247.7066 0.956528189
75.6009 451.795 248.0337 0.963240978
75.7007 482.051 248.3611 1.064152598
75.8005 470.256 248.6886 1.024396005
75.9002 484.103 249.0157 1.071123002

76 467.179 249.3431 1.014111806
76.0998 441.026 249.6705 0.928178389
76.1995 478.974 249.9976 1.053730226
76.2993 435.897 250.325 0.911639241
76.3991 457.436 250.6525 0.981788001
76.4988 484.615 250.9796 1.072864683
76.5986 457.436 251.307 0.981788001
76.6984 489.744 251.6344 1.090366577
76.7981 495.385 251.9615 1.109729551
76.8979 501 252.2889 1.129121226
76.9977 453.333 252.6164 0.968285503
77.0974 461.538 252.9435 0.995352379
77.1972 457.436 253.2709 0.981788001

77.297 424.615 253.5983 0.87562633
77.3967 493.333 253.9254 1.102672196



77.4965 450.769 254.2528 0.959880897
77.5963 458.974 254.5803 0.986866195

77.696 463.077 254.9074 1.000458256
77.7958 463.077 255.2348 1.000458256
77.8956 461.538 255.5622 0.995352379
77.9953 476.923 255.8893 1.046803036
78.0951 503.077 256.2167 1.136323938
78.1949 475.897 256.5442 1.043343747
78.2946 481.026 256.8713 1.060676752
78.3944 456.923 257.1987 0.980096206
78.5939 518.974 257.8532 1.19197947
78.6937 456.923 258.1807 0.980096206
78.7935 483.59 258.5081 1.06937891
78.8932 483 258.8352 1.067374264

78.993 480 259.1626 1.057201496
79.0928 480 259.49 1.057201496
79.1925 498.462 259.8171 1.120341585
79.2923 470.256 260.1446 1.024396005

79.392 472.821 260.4717 1.032996625
79.4918 447.692 260.7991 0.949828558
79.5916 483 261.1265 1.067374264
79.6913 489.744 261.4536 1.090366577
79.7911 501.026 261.781 1.129211291
79.8909 511.795 262.1085 1.166730627
79.9906 512.308 262.4356 1.168528598
80.0904 528.205 262.763 1.224721781
80.1902 495.897 263.0904 1.111492901
80.2899 504.615 263.4175 1.141667786
80.3897 488.5 263.7449 1.08611254
80.4895 487.692 264.0724 1.083352582
80.5892 488.205 264.3995 1.085104598

80.689 487.692 264.7269 1.083352582
80.7888 467.692 265.0543 1.015823877
80.8885 483 265.3814 1.067374264
80.9883 479.487 265.7088 1.055465362
81.0881 518.974 266.0363 1.19197947
81.1878 462.564 266.3634 0.998755283
81.2876 493.333 266.6908 1.102672196
81.3874 471.5 267.0182 1.028564084
81.4871 492.308 267.3453 1.099152853
81.5869 469 267.6727 1.020193721
81.6867 460 268.0002 0.990258945
81.7864 499.487 268.3273 1.12388446
81.8862 502.051 268.6547 1.13276393

81.986 514 268.9821 1.1744656



82.0857 500 269.3092 1.125659092
82.1855 505.641 269.6367 1.145237536
82.2853 462 269.9641 0.996884179

82.385 495.897 270.2912 1.111492901
82.4848 504.5 270.6186 1.14126791
82.5846 553.333 270.946 1.315407603
82.6843 506 271.2731 1.146487519
82.7841 480 271.6006 1.057201496
82.8839 496.098 271.928 1.112185421
82.9836 482 272.2551 1.06397956
83.0834 472.5 272.5825 1.031918916
83.1832 489 272.9099 1.087821664
83.2829 476 273.237 1.043690843
83.3827 480.488 273.5645 1.058853947
83.4825 489.5 273.8919 1.089531726
83.5822 473.5 274.219 1.035277562

83.682 466 274.5464 1.010180872
83.7818 509.5 274.8738 1.158698926
83.8815 500.5 275.2009 1.127389695
83.9813 417.5 275.5284 0.85317672
84.0811 480 275.8558 1.057201496
84.1808 475 276.1829 1.040322676
84.2806 500.5 276.5103 1.127389695
84.3804 479.5 276.8377 1.055509345
84.4801 487 277.1648 1.080990806
84.5799 500.976 277.4923 1.129038091
84.6797 511 277.8197 1.16394621
84.7794 482 278.1468 1.06397956
84.8792 484 278.4742 1.070772744

84.979 476.5 278.8017 1.045376353
85.0787 446.5 279.1288 0.945944325
85.1785 502 279.4562 1.132587073
85.2783 467.805 279.7836 1.016201135

85.378 492 280.1107 1.098096102
85.4778 501.5 280.4381 1.130853685
85.5776 474.5 280.7656 1.038640019
85.6773 461.5 281.0927 0.995226424
85.7771 460.5 281.4201 0.991913806
85.8769 436 281.7475 0.911970355
85.9766 440 282.0746 0.924861606
86.0764 468 282.402 1.016852272
86.1761 438 282.7291 0.918408078
86.2759 496.5 283.0566 1.113570913
86.3757 432.5 283.384 0.900742471
86.4754 521 283.7111 1.19913911



86.5752 478.537 284.0385 1.052252934
86.675 490 284.3659 1.091242726

86.7747 469 284.693 1.020193721
86.8745 464 285.0205 1.003524831
86.9743 459.5 285.3479 0.98860505

87.074 498.5 285.675 1.120472861
87.1738 477.5 286.0024 1.048750222
87.2736 440 286.3298 0.924861606
87.3733 498.049 286.6569 1.118915171
87.4731 492.5 286.9844 1.099811787
87.5729 469.5 287.3118 1.021865881
87.6726 480.513 287.6389 1.058938626
87.7724 470.244 287.9663 1.024355827
87.8722 477 288.2937 1.047062813
87.9719 531 288.6208 1.234696639
88.0717 497.436 288.9483 1.11679917
88.1715 502.5 289.2757 1.134321387
88.2712 521 289.6028 1.19913911

88.371 531.5 289.9302 1.236484029
88.4708 493 290.2577 1.101528408
88.5705 477.5 290.5848 1.048750222
88.6703 471.5 290.9122 1.028564084
88.7701 526 291.2396 1.216872498
88.8698 504.5 291.5667 1.14126791
88.9696 487.5 291.8941 1.082697111
89.0694 478.5 292.2216 1.052127887
89.1691 459 292.5487 0.986952121
89.2689 529 292.8761 1.227556117
89.3687 479.5 293.2035 1.055509345
89.4684 500.5 293.5306 1.127389695
89.5682 508.5 293.858 1.155205341

89.668 483 294.1855 1.067374264
89.7677 520 294.5126 1.195603358
89.8675 473 294.84 1.033597762
89.9673 500 295.1674 1.125659092

90.067 504.5 295.4945 1.14126791
90.1668 505 295.8219 1.143006855
90.2666 482.5 296.1494 1.065676439
90.3663 510.5 296.4765 1.162196195
90.4661 462.5 296.8039 0.998542897
90.5659 492 297.1313 1.098096102
90.6656 486.5 297.4584 1.079285442
90.7654 464.5 297.7858 1.0051874
90.8652 522 298.1133 1.202678508
90.9649 517.5 298.4404 1.186779952



91.0647 452.683 298.7678 0.966152429
91.1645 472.5 299.0952 1.031918916
91.2642 452.5 299.4223 0.965552183

91.364 509.5 299.7498 1.158698926
91.4638 443.5 300.0772 0.936193211
91.5635 510 300.4043 1.1604471
91.6633 454.5 300.7317 0.972119315
91.7631 479 301.0591 1.053818143
91.8628 522.5 301.3862 1.204449573
91.9626 452.5 301.7137 0.965552183
92.0624 510.5 302.0411 1.162196195
92.1621 472 302.3682 1.030241023
92.2619 480 302.6956 1.057201496
92.3617 561.951 303.023 1.347027624
92.4614 546.5 303.3501 1.290523961
92.5612 504 303.6776 1.139529891

92.661 473 304.005 1.033597762
92.7607 487 304.3321 1.080990806
92.8605 515 304.6595 1.177979406
92.9602 519.024 304.9866 1.192155983

93.06 496 305.314 1.111847756
93.1598 524.5 305.6415 1.211542934
93.2595 519 305.9686 1.192071256
93.3593 528 306.296 1.223991286
93.4591 549 306.6234 1.299608911
93.5588 511 306.9505 1.16394621
93.6586 482.927 307.2779 1.067126322
93.7584 530.5 307.6054 1.232910152
93.8581 474.5 307.9325 1.038640019
93.9579 520 308.2599 1.195603358
94.0577 484 308.5873 1.070772744
94.1574 516.098 308.9144 1.181841787
94.2572 525 309.2418 1.213318547

94.357 487 309.5693 1.080990806
94.4567 501.5 309.8964 1.130853685
94.5565 484 310.2238 1.070772744
94.6563 499.024 310.5512 1.122283634

94.756 482 310.8783 1.06397956
94.8558 542.439 311.2058 1.275813903
94.9556 515 311.5332 1.177979406
95.0553 490.5 311.8603 1.092954665
95.1551 483 312.1877 1.067374264
95.2549 525.854 312.5151 1.216353394
95.3546 576.5 312.8422 1.40100127
95.4544 524.39 313.1697 1.211152421



95.5542 510 313.4971 1.1604471
95.6539 476.098 313.8242 1.044021128
95.7537 499 314.1516 1.122200675
95.8535 501.5 314.479 1.130853685
95.9532 532.195 314.8061 1.238970002

96.053 514.5 315.1336 1.176222045
96.1528 561.463 315.461 1.345230118
96.2525 515 315.7881 1.177979406
96.3523 524.5 316.1155 1.211542934
96.4521 544.5 316.4429 1.283272049
96.5518 546.829 316.77 1.291718268
96.6516 523 317.0975 1.206221549
96.7514 569.756 317.4249 1.375890391
96.8511 556 317.752 1.325164954
96.9509 538.049 318.0794 1.259978509
97.0507 573.5 318.4068 1.389811359
97.1504 559.024 318.7339 1.336258848
97.2502 608 319.0614 1.520371739

97.35 548.293 319.3888 1.297037429
97.4497 589.5 319.7159 1.449851767
97.5495 582.439 320.0433 1.423245846
97.6493 677.5 320.3708 1.795550319

97.749 600 320.6979 1.489733071
97.8488 595.5 321.0253 1.472594795
97.9486 580.488 321.3527 1.415924859
98.0483 674.634 321.6798 1.783889087
98.1481 587 322.0072 1.440412059
98.2479 593.171 322.3347 1.463752026
98.3476 510.5 322.6618 1.162196195
98.4474 631.22 322.9892 1.610526225
98.5472 627 323.3166 1.594006901
98.6469 633.659 323.6437 1.620100873
98.7467 659.024 323.9711 1.720842719
98.8465 677 324.2986 1.793513999
98.9462 674.634 324.6257 1.783889087

99.046 625.854 324.9531 1.589531129
99.2455 606.341 325.6076 1.514000146
99.3453 585.116 325.935 1.433312542
99.4451 556.279 326.2625 1.326187144
99.5448 575.349 326.5896 1.396704368
99.6446 605.724 326.917 1.511632868
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EP2006-0779 N-1 September 2006 

N-1.0 INTRODUCTION  

This appendix contains the waste management and disposal records for waste streams generated during 
the 2005–2006 investigation of Consolidated Unit 21-016(a)-99, also known as Material Disposal Area T, 
at Technical Area (TA) 21. The waste characterization strategy form (WCSF) was prepared to address 
characterization approaches, on-site waste management, and final disposition options. The waste profile 
form (WPF) was prepared for the waste streams generated. (Note: the chemical waste disposal request 
forms are still in process as of the date of this submittal and are not included in this appendix.) 

N-2.0 SUMMARY  

The waste stream generated at the Consolidated Unit 21-016(a)-99 during the 2005–2006 investigation 
activities is outlined below. (Note: Waste management is still in progress for one of the waste streams and 
final documentation has not yet been generated.) 

Barcode 
ID Number 

Waste Storage 
Container Waste Type 

Approximate 
Volumes (yd3) 

Waste Deposal 
Status 

10009376  55-gal. metal drum  0.2 Pending  
10009378  12-yd3 roll-off bin  8.5 Pending  
10009379  12-yd3 roll-off bin  8.5 Pending  
10009380  12-yd3 roll-off bin  8.5 Pending  
10009381  12-yd3 roll-off bin  8.5 Pending  
10009382  12-yd3 roll-off bin  8.5 Pending  
10009383  12-yd3 roll-off bin  8.5 Pending  
10009384  20-yd3 roll-off bin  14.0 Pending  
10009385  20-yd3 roll-off bin  

Drill cuttings and core 

10.0 Pending  
10009377  55-gal. metal drum  Contact waste (plastic)  0.2 Pending  

 

10-gal. plastic bags 

Contact waste (green is 
clean) (plastic personal 
protective equipment, and 
sample equipment waste)  

3.5 TA-54 Disposal 

 Total volume of waste produced 78.9  
 

The drill cuttings and core are stored in roll-off bins and staged on site along with the 55-gal. drum of 
plastic sheeting. This waste is being handled as low-level radioactive waste and is staged in a designated 
waste area pending disposal.  

The designated waste management coordinator (WMC) prepared the investigation-derived waste (IWD) 
documents, including the waste characterization strategy form (WCSF), WPFs, and all waste disposal 
requests.  

N-3.0 WASTE CHARACTERIZATION STRATEGY FORM (WCSF)  

The WCSF was prepared before the IDW generation as follows:  

• WCSF ER2005-0711 (dated 9/22/05) describes the waste to be generated during borehole drilling, 
soil sampling, and field screening.  

A copy of the approved and signed WCSF is included in this appendix.  



 
 



 







































 













Investigation Report for MDA T 

EP2006-0779 Appendix N September 2006 

N-4.0 WASTE PROFILE FORMS  

Two WPFs were prepared for the following IDW and associated disposal destinations:  

1. WPF # 39429 (dated 8/01/06) characterizes the 75.4 cubic yards of drill cuttings and core. This 
waste is pending final disposal.  

2. WPF # Draft (dated 5/31/2006) characterizes the empty plastics, PPE, and sampling equipment 
waste generated during borehole drilling, soil sampling, and field screening activities. A total of 
3.7 cubic yards of this waste was produced. Of this generated waste, 3.5 cubic yards were 
transported to TA-54 for disposal as “Green Is Clean” waste and 0.20 cubic yards of PPE and 
plastic sheeting is pending final disposal.  

The two WPFs are presented on the following pages. 



Generator : THACKER, MARK
 WMC : GARDE, VICTOR

 Contact :
RCRA Rev : Elicio Andy U

 Status : ACTIVE

MS : C349
MS : J595

MS : J595
 Activation Date : 08/01/2006

 PH : 6655342
 PH : 5056650153

 PH : 5056676956

Z#: 190444
Z#: 118012

Z#: 118692
Expiration Date: 08/01/2007

Group : ENV-TA2 TA : 21  Bldg : 000000 Room : OUTSIDE/MD
You are required to keep a copy of the WPF(s) in your files for at least
three years. This WPF(s) is valid for one year or as long as the
composition of the waste you have characterized remains the same. Should
your waste change, please submit a new  WPF to NWIS-SWO Customer Service.

Waste Accumu : None of the Above    Site ID# 
ER Waste PRS# 21-016(A)-99

 Method of Char : Chemical/Physical Analysis    Number: SEE ATTACHED DATA TABLE
Radiological Analysis    Number: SEE ATTACHED DATA TABLE

Waste Prevention/Minimization
Can hazard segregation, elimination, or material substitution be
used? N
Can any of the materials in the waste stream be recycled or reused? N
Has waste minimization been incorporated into procedures or other
process controls> Y
Can this waste be generated outside a RCA? N

Waste Type : Process Waste/Spent Chemical/Other
Waste Classes: RCA Waste - RCA Waste

RAD Waste - Radioactive-LL

Waste Category: Inorganic
Organic
Other

 Waste Sources : Investigative Derived

Waste Matrix : Solid

 Matrix Type : Heterogeneous

Process Desc :
THIS WASTE IS GENERATED AS A BYPRODUCT OF SURFACE AND
SUBSURFACE INVESTIGATION ACTIVITIES (DRILLING AND SAMPLING)
AT MATERIAL DISPOSAL AREA (MDA) T IN TA-21.

Waste Desc : INVESTIGATION-DERIVED WASTE (IDW) INCLUDING DRILL CUTTINGS,
EXCESS CORE, AND RETURNED SAMPLES (FROM THE RADIOLOGICAL
SCREENING LABORATORY) GENERATED FROM APPROXIMATELY 39
INVESTIGATION BOREHOLES.

 Ignitability : Not ignitable

Corrosivity : Non-aqueous

Reactivity : Non-reactive

Boiling Point : Not applicable

LOS ALAMOS NATIONAL LABORATORY
WASTE PROFILE SYSTEM
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Toxicity Characteristic Metals:
Contaminant Method Limit Min Max Unit
ARSENIC TOTA 0.667 4.55 PPM
BARIUM TOTA 1.34 91.6 PPM
CADMIUM TOTA 0.125 2.7 PPM
CHROMIUM TOTA 0.432 22 PPM
LEAD TOTA 0.573 42.9 PPM
MERCURY TOTA 0.0028 0.292 PPM
SELENIUM TOTA 2.16 6.92 PPM
SILVER TOTA 0.0437 0.167 PPM

Toxicity Characteristic Organic Compounds:
Contaminant Method Limit Min Max Unit
CHLOROFORM TOTA 0.0002 0.0003 PPM
METHYL ETHYL KETONE TOTA 0.014 0.014 PPM
TETRACHLOROETHYLENE TOTA 0.0007 0.0036 PPM

Additional Chemical Constituents and Contaminants:
CAS NO Constituent MIN MAX UOM

CARBON DISULFIDE 0 0.000000231 %
CHLORONAPHTHALENE[2-] 0 0.00000162 %
CHRYSENE 0 0.00000113 %
DICHLOROBENZENE[1,2-] 0 0.0000000271 %
DI-N-BUTYLPHTHALATE 0 0.00000405 %
FLUORANTHENE 0 0.00000175 %
FLUORENE 0 0.00000161 %
HEPTACHLORODIBENZODIOXIN[1,2,3,4,6,7,8-] 0 0.000000000541

%
HEPTACHLORODIBENZODIOXINS (TOTAL) 0 0.000000000886

%
HEPTACHLORODIBENZOFURAN[1,2,3,4,6,7,8-] 0 0.0000000000765

%
HEPTACHLORODIBENZOFURANS (TOTAL) 0 0.000000000401

%
HEXACHLORODIBENZODIOXIN[1,2,3,4,7,8-] 0 0.0000000000287

%
HEXACHLORODIBENZODIOXIN[1,2,3,7,8,9-] 0 0.0000000000147

%
HEXACHLORODIBENZODIOXINS(TOTAL) 0 0.0000000000718

%
HEXACHLORODIBENZOFURAN[2,3,4,6,7,8-] 0 0.00000000000918

%
HEXACHLORODIBENZOFURANS (TOTAL) 0 0.0000000000737

%
METHYLENE CHLORIDE 0 0.000000846 %
METHYLNAPHTHALENE [2-] 0 0.00000174 %
NAPHTHALENE 0 0.00000399 %
OCTACHLORODIBENZODIOXIN[1,2,3,4,6,7,8,9-] 0 0.00000000482

%
OCTACHLORODIBENZOFURAN[1,2,3,4,6,7,8,9-] 0 0.0000000000382

%
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PENTACHLORODIBENZOFURAN[2,3,4,7,8-] 0 0.00000000000956
%

PENTACHLORODIBENZOFURANS (TOTALS) 0 0.00000000000956
%

PHENANTHRENE 0 0.00000186 %
PYRENE 0 0.00000559 %
TOLUENE 0 0.0000008 %
XYLENE[1,3-]+XYLENE[1,4-] 0 0.000000043 %
AMERICIUM-241 0 1.4 %
CESIUM-137 0 0.0158 %
COBALT-60 0 0.00017 %
PLUTONIUM-238 0 0.0000531 %
PLUTONIUM-239 0 2.3 %
STRONTIUM-90 0 0.122 %
TRITIUM 0 0.001751 %
URANIUM-234 0 0.000327 %
URANIUM-235 0 0.0000478 %
URANIUM-238 0 0.000355 %
DICHLOROBENZENE [1,3-] 0 0.0000000235 %
PERCHLORATE 0 0.00000211 %
SOIL AND ROCK (DRILL CUTTINGS, CORE, AND
RETURNED SAMPLES) 95 100 %
PLASTIC LINERS 0 5 %
ALUMINUM 0 1.7 %
ANTIMONY 0 0.0000208 %
BERYLLIUM 0 0.000693 %
CALCIUM 0 0.33 %
CHLORIDE 0 0.0043 %
COPPER 0 0.00112 %
FLUORIDE 0 0.00182 %
IRON 0 1.24 %
MAGNESIUM 0 0.21 %
MANGANESE 0 0.0547 %
NICKEL 0 0.00172 %
NITRATE 0 0.00221 %
POTASSIUM 0 0.157 %
SODIUM 0 0.114 %
SULFATE 0 0.000852 %
THALLIUM 0 0.0000729 %
URANIUM 0 0.000367 %
VANADIUM 0 0.00122 %
ZINC 0 0.00647 %
ACENAPHTHENE 0 0.00000172 %
ACENAPHTHYLENE 0 0.00000162 %
ACETONE 0 0.00000407 %
ANTHRACENE 0 0.00000149 %
BENZO(A)PYRENE 0 0.00000382 %
BENZO(G,H,I)PERYLENE 0 0.0000126 %
BENZO(K)FLUORANTHENE 0 0.00000147 %
BENZOIC ACID 0 0.0000661 %
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BIS(2-ETHYLHEXYL)PHTHALATE 0 0.0000228 %
BROMOPHENYL-PHENYLETHER[4-] 0 0.0000076 %

Additional Information: BOREHOLE SAMPLING RESULTS FOR SUBSURFACE
SOILS AT MDA T ARE USED FOR CHARACTERIZING THIS WASTE STREAM.  SEE
THE ATTACHED DATA TABLE FOR DECTED MAXIMUM, MINIMUM, AND AVERAGE
SOIL CONTAMINATION VALUES.  NOTE ALL RESULTS ARE BASED ON TOTAL
ANALYSIS.  PER THE APPROVED WASTE CHARACTERIZATION STRATEGY FORM,
THERE IS NO HISTORY OF SOLVENT USAGE OR DISPOSAL AT THIS SITE.

Work Control Documentation:
Do the procedures for this process cover how to manage this waste? Y
Do the procedures for this process cover controls to prevent changes
to waste constituents and concentrations or addition or removal of
waste? Y
Waste Certification Statements:
Waste appears to meet WAC chapter for: SOLID LLW

WASTE CHARACTERIZATION INFORMATION

 Radioactivity Category : RADIOACTIVE-LL

 RCRA Category : NON HAZARDOUS

Secondary Info : N/A

Waste Classification : LOW-LEVEL WASTE

Waste Acceptances :

EPA Hazardous Waste Code : N/A
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WASTE PROFILE FORM 
Contact (if other than given below) 
 
Kevin Reid  662-1325 

For rapid processing, complete all sections in black or blue ink and mail to: 
SOLID WASTE OPERATIONS GROUP at MS J595. 
For assistance with completing this form, call SOLID WASTE OPERATIONS 
GROUP at 5-4000. 

Reference Number 
      
 

(For SOLID WASTE OPERATIONS 
GROUP use only.) 

Generator’s Z Number 
 
190444 

Waste Generator’s Name (print) 
 
Mark Thacker 

WMC’s Z Number 
 
168688 

WMC’s Name (print) 
 
Mark Shepard 

Generator’s Telephone 
 
665-5342 

Generator’s  Mail 
Stop 
M992 

Waste Generating Group 
 
ENV-ECR 

Waste Stream Technical 
Area 
 
21 

Building 
 
MDA T 

Room 
 
Outside 

WMC Telephone 
 
662-1327 

Waste 
Accumulation 

  Satellite Accumulation Area   Site no:           PCBs Storage Area Site no:        

(Check only one.)   Less-than-90-days Storage Area   Site no:           NM Special Waste Site no:        
   TSDF   Site no:           Rad Staging Area Site no:        
   Universal Waste Storage Area   Site no:           Rad Storage Area Site no:        
   Used Oil for Recycle    Site no:           None of the Above  
ER Use Only   ER Site  SWMU/AOC #: 21-016(a)-99  MDA T Characterization  
    

Method of Characterization   Chemical/Physical Analysis                             Attached Sample #:         
(Check as many as apply.)   Radiological Analysis                                      Attached Sample #:         
   PCB Analysis                                                   Attached Sample #:         
   Acceptable Knowledge Documentation           Attached Documentation #: see attached table  
   MSDS                                                              Attached  
 

Section 1 – Waste Prevention/Minimization (answer all questions) 
 

  
Can hazard segregation, elimination, or material substitution be used?   Yes (Provide comments)    No 
Can any of the materials in the waste stream be recycled or reused?   Yes (Provide comments)    No 
Has waste minimization been incorporated into procedures or other process controls?  Yes    No (Provide comments) 
Can this waste be generated outside a RCA?  Yes (Provide comments)  No    N/A 
  
 

Section 2 - Chemical and Physical Information 
Waste Type  (Check only one.) Waste Category (Check all that apply.) Waste Source (Check only one.) Waste Matrix (Check only one.) 

  Unused/Unspent Chemical  Inorganic Waste Source A Gas 
(Complete all sections as appropriate.)  Organic   Decon  ≤ 1.5 Atmospheres pressure 

  Process Waste/Spent Chemical/     Materials Processing/Production  > 1.5 Atmospheres pressure 
Other (Complete all sections.)    Research/Development/Testing  Liquefied compressed gas 

Radiological Information  Solvent *   Scheduled Maintenance  
Was Waste Generated in a RCA?  Degreaser *   Housekeeping - Routine  Liquid 

 Dioxin   Spill Cleanup – Routine  Aqueous   Yes               No 
  Electroplating   Sampling - Routine Monitoring  Non-aqueous 

  Non-radioactive 
  Radioactive – Low Level 

 Treated Hazardous waste or residue 
 No-Longer Contained-In 

  Other   (Describe below)  Suspended Solids/ Aqueous 
 Suspended Solids/ Non-aqueous 

  Radioactive - Transuranic  Explosive process Waste Source B  
  Infectious/Medical   Abatement Solid 
Waste Destination  (Check only one)  Biological   Construction/Upgrades  Powder/Ash/Dust 

  SWWS (Complete Attachment 1)  Beryllium   Demolition  Solid 
  Empty Container (See instructions)   Decon/Decom  Sludge 

  RLWTF (Complete Attachment 2)  Battery  (See instructions)   Investigative Derived  Absorbed/solidified liquid 
 Asbestos   friable   Orphan/Legacy  Debris 

  RLWTP (Complete Attachment 3)   non-friable   Remediation/Restoration  
    Repacking (Secondary) Matrix Type (Check only one.) 

  TA-16/HE (Complete Attachment 4) 
 

PCB Source Concentration 
 PCB  < 50 ppm 
 PCB   ≥ 50 - < 500 ppm 

  Unscheduled Maintenance 
  Housekeeping (Non-routine) 
  Spill Cleanup (Non-routine) 

 Homogeneous 
 Heterogeneous 

(Describe below) 
  NTS (Complete Attachment 5)  PCB   ≥ 500 ppm   UST - Non-petroleum  

 
 Hazardous Waste Contaminated Soil 
 Untreated Hazardous Debris 

  UST - Petroleum  
 
 

Classification Information  Commercial Solid Waste  Other (Describe below) Estimated Annual Volume (m3): 
  Unclassified   Other (Describe below)  7 m3 
  Classified/Sensitive * See instructions. 
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Section 3 – Process and Waste Descriptions 
Process Description:  This waste is generated as a byproduct of surface and subsurface investigation activities (drilling and sampling) at Material Disposal 
Area (MDA) T in TA-21. 

Waste Description:  Investigation-derived waste (IDW) including personal protective equipment (nitrile gloves, earplugs, and plastic booties), 
decontamination towels, aluminum foil, plastic bags, plastic sheeting, and paper sacks.  IDW is routinely screened for radioactive contamination and released 
from the RCA under HSR-1 procedures.  This waste stream results from IDW that does not pass the Green-is-Clean (GIC) measurement criteria and is collected 
and disposed as low-level radioactive waste. 
 
 

Section 4 – Characteristics 
Ignitability (Check only one.) 
      (°F)                              (°C) 

Corrosivity (Check only one.) 
            (pH) 

Reactivity (Check as many as apply.) Boiling Point (Check only 
one.)                               (°F)         
(°C) 

  < 73                          < 22.8   ≤  2.0   RCRA Unstable   ≤ 95  ≤ 35 
  73 - 99                  22.8 - 37.2       2.1 – 4.0   Water Reactive   > 95  > 35 
  100 - 139              37.8 - 59.4       4.1 – 6.0   Cyanide Bearing   
  140 -200               60.0 - 93.3       6.1 – 9.0   Sulfide Bearing   
  > 200                        > 93.3       9.1 - 12.4   Pyrophoric  
  EPA  Ignitable – Non-liquid  ≥ 12.5   Shock Sensitive  
  DOT Flammable Gas   Liquid corrosive to steel   Explosive - DOT Div.         
  DOT Oxidizer   Non-aqueous   Non-reactive   Not applicable 
  Not ignitable    

 Characterization  Method                   Concentration of Contaminants  

Identify for all contaminants listed. AK TCLP     Total None  or 
Non-detect  

           Contaminant present at 
               Minimum              Maximum 

 
Regulatory Limit 

Toxicity Characteristic Metals     (10,000 ppm = 1%)  
Arsenic      0.667          to  4.55        ppm       5.0    ppm 
Barium      1.34           to  91.6       ppm    100.0    ppm 
Cadmium      0.125        to  2.7        ppm        1.0    ppm 
Chromium (Total)      0.432           to  22        ppm        5.0    ppm 
Lead      0.573           to  42.9        ppm        5.0    ppm 

Mercury      0.0028           to  0.292        
ppm        0.2    ppm 

Selenium      2.16           to  6.92        ppm        1.0    ppm 

Silver      0.0437           to  0.167        
ppm        5.0    ppm 

Toxicity Characteristic Organics       
Benzene (71-43-2)                 to           ppm        0.5    ppm 
Carbon tetrachloride (56-23-5)                 to           ppm        0.5    ppm 
Chlorobenzene (108-90-7)                 to           ppm    100.0    ppm 
Chloroform (67-66-3)      0.0002        to  0.0003     ppm        6.0    ppm 
o – cresol (95-48-7)                 to           ppm    200.0    ppm 
m – cresol (108-39-4)                 to           ppm    200.0    ppm 
p – cresol (106-44-5)                 to           ppm    200.0    ppm 
Cresol – mixed                  to           ppm    200.0    ppm 
1,4-Dichlorobenzene (106-46-7)                 to         ppm        7.5    ppm 
1,2-Dichloroethane (107-06-2)                 to           ppm        0.5    ppm 
1,1-Dichloroethylene (75-34-3)                 to           ppm        0.7    ppm 
2,4-Dinitrotoluene (121-14-2)                 to           ppm      0.13    ppm 
Hexachlorobenzene (118-74-1)                 to           ppm      0.13    ppm 
Hexachlorobutadiene (87-68-3)                 to           ppm        0.5    ppm 
Hexachloroethane (67-72-1)                 to           ppm        3.0    ppm 
Methyl ethyl ketone (78-93-3)      0.014    to  0.014        ppm    200.0    ppm 
Nitrobenzene (98-95-3)                 to           ppm        2.0    ppm 
Pentachlorophenol (87-86-5)                 to           ppm    100.0     ppm 
Pyridine (110-86-1)                 to           ppm        5.0    ppm 
Tetrachloroethylene (127-18-4)      0.0007       to  0.0036        ppm        0.7    ppm 
Trichloroethylene (79-01-6)                 to          ppm        0.5    ppm 
2,4,5-Trichlorophenol (95-95-4)                 to           ppm    400.0    ppm 
2,4,6-Trichlorophenol (88-06-2)                 to           ppm       2.0    ppm 
Vinyl chloride (75-01-4)                 to           ppm        0.2    ppm 

Herbicides and Pesticides       
Chlordane (57-74-9)                 to           ppm      0.03    ppm 
2,4-D (95-75-7)                 to           ppm      10.0    ppm 
Endrin (72-20-8)                 to           ppm      0.02    ppm 
Heptachlor (& its epoxide) (76-44-8)                 to           ppm      0.008    ppm 
Lindane (58-89-9)                 to           ppm        0.4    ppm 
Methoxychlor (72-43-5)                 to           ppm      10.0    ppm 
Toxaphene (8001-35-2)                 to           ppm        0.5    ppm 
2,4,5-TP (Silvex) (93-72-1)                 to           ppm        0.5    ppm 
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Section 5 - Additional Constituents and Information 
Additional Constituents and Contaminants.  Please account for 100% of waste. Ranges should be given within guidelines of individual constituents. List all other constituents 
(including inerts) not identified above and attach any applicable analysis. No chemical formulas allowed in this field. Continue in Section 3 Additional Information as necessary. 
CAS Numbers are  needed for all chemical constituents,  for material without a CAS Number enter  “No CAS Number.” Contact Waste Services at 5-4000 for assistance. 

CAS No. Name of constituent         Minimum         Maximum 

 No CAS Number         Used PPE (nitrile gloves, ear plugs, plastic booties)       70         to  75   % 

 No CAS Number        Paper towels            10         to  15   % 

 No CAS Number        Aluminum foil           5         to  10    % 

 No CAS Number        Plastic bags                                                 0         to  5   % 

 No CAS Number        Plastic sheeting           5         to  10    % 

 No CAS Number        Paper sacks           5         to  10    % 

          (see attached data table for additional constituents)                 to      % 

                               to      % 

                               to      % 

                               to      % 

                               to      % 

                               to      % 

                               to      % 

 Total of max. ranges of this section and page 2         125            in  %    

Additional Information  (Use additional sheet if necessary.) 
If additional information is available on the chemical, physical, or radiological character of the waste not covered on this form, provide it below: 

Acceptable Knowledge is based on the components of this waste stream having come into contact with contaminated environmental media during the 
investigation activities.  Borehole sampling results for subsurface soils at MDA T are used for characterizing this waste stream.  See the attached data table for 
detected maximum, minimum, and average soil contamination values.  Note all results are based on total analysis. 

 
Per the approved Waste Characterization Strategy Form, there is no history of solvent usage or disposal at this site. 
 
 
 
 
 
 

Section 6 - Work Control Documentation (answer all questions) 
 

Do the procedures for this process cover how to manage this waste?  Yes    No (Provide comments)  
Do the procedures for this process address controls to prevent changes to waste constituents and 
concentrations or addition or removal of waste to/from containers? 

 Yes   No  (Provide comments)  

Section 7 - Packaging and Storage Control 
Describe how the waste will be packaged in according to the applicable WAC:  
 
This waste is packaged in plastic liners inside 55-gallon drums at TA-54 GIC Operations. 
 
Identify the storage management controls that will be used for this waste stream: (check all that apply) 

 Tamper indication devices     Locked cabinet or building 
 Limited use locks with log-in for waste    Other (describe) 

Section 8 – Waste Certification Statements (check only one) 
 Waste appears to meet WAC chapter for: Solid Low-Level Waste 
 Waste stream needs exception/exemption for treatment, storage, or disposal at: 
 Waste does not meet the criteria for any known TSDF. (DOE approval is required. Contact the Waste Management Program Office for assistance.) 

WASTE GENERATOR CERTIFICATION: Based on my knowledge of the waste and/or chemical/physical analysis, I certify that the waste 
characterization information on this form is correct and that it meets the requirements of the applicable waste acceptance criteria.  I understand that this 
information will be made available to regulatory agencies and that there are significant penalties for submitting false information, including the possibility of 
fines and imprisonment for knowing violations. 
Signature Date 

WASTE CERTIFYING OFFICIAL: I have reviewed this form and any associated attachments and the characterization information provided appears to be 
complete and accurate.  I certify, to the best of my knowledge, that the waste characterization information provided by the waste generator meets the 
requirements of the applicable WAC. 

Signature Date 
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Attachment 1 - Wastewater Characteristics for SWWS (TA-46) 

• Use of Acceptable Knowledge in lieu of analytical data must be pre-approved by the SWWS WAC 
Committee. 

• All samples must be collected by KSL/ENV unless the SWWS WAC Committee approves an alternate sample 
taker. 

Obtain a KSL/ENV Sample Request form or contact KSL/ENV at 7-0104.   
To obtain SWWS WAC Committee approval for Acceptable Knowledge criteria, for an alternate sampler, or for help in 
completing this form, contact the SWWS Pre-treatment Representative at 655-7884 

 
KSL/ENV Provides:  Microtox Analysis #:          [NOTE: Microtox sampling and  analysis must be performed by 
KSL/ENV.]   

 
Are there any detectable levels of gross Alpha, gross Beta, gross Gamma, and/or Tritium? Check one:     No   Yes    
If “Yes,” identify radionuclide and specify concentration:  Radionuclide      _________________    
 Concentration(pCi/l)      ___________ 

 

1,2Waste Water Parameters 

Not 
analyzed  
for  

Non-
detect 

Within limit 
shown below at 
flow rate of 
100 gal/day or 
less  

Within limit 
shown below at 
flow rate of 
greater than 
100 gal/day  

Above 
limit 

PH     5 -11 SU    5.5 -11 SU   
Chemical Oxygen Demand (COD)     ≤ 750 mg/l    ≤ 500 mg/l   
Total Dissolved Solids (TDS)     < 1000.0 mg/l    <1000.0 mg/l   
Total Suspended Solids (TSS)     ≤  330.0 mg/l    ≤  330.0 mg/l   
Oil and Grease     <  100.0 mg/l    < 50.0 mg/l   
Microtox results   (screen)     < 55% screen    < 50%  screen   
Microtox results   (EC50)     >  20%  EC50    > 25%  EC50   
Temperature     ≤ 180 °F    ≤ 140 °F   

 

Aluminum    <  5.0 mg/l    <  5.0  mg/l   
Arsenic    <  0.2 mg/l    <  0.1 mg/l   
Barium    <  40.0 mg/l    <  20.0 mg/l   

Beryllium    <  0.01 mg/l    <  0.01 mg/l   

Boron    <  2.0 mg/l    <  1.0 mg/l   
Cadmium    <  0.1 mg/l    <  0.05 mg/l   
Chromium    <  9.26 mg/l    <   4.63  mg/l   
Cobalt    < 2.2 mg/l    < 1.1 mg/l   
Copper    <  1.0 mg/l    < 0.5 mg/l   
Cyanide      < 5.0 mg/l    <  0.34 mg/l   
Fluoride     < 180.0 mg/l    <  80.0 mg/l   
Iron     <  100.0 mg/l    < 35.0 mg/l   
Lead    <  0.4 mg/l    <  0.2 mg/l   
Magnesium     <  100.0 mg/l    <  50.0 mg/l   
Manganese     <  10.0 mg/l    < 7.5 mg/l   
Mercury    <  1.5 ug/l    <  0.77 ug/l   
Molybdenum    <  4.0 mg/l    <  2.0 mg/l   
Nickel     <  0.5 mg/l    ≤  0.25 mg/l   
Nitrogen (Total)     ≤  100.0 mg/l    ≤ 50.0 mg/l   
Polychlorinated Biphenyls (PCB)     
Phosphorus (Total)     <  80.0 mg/l    <  40.0 mg/l   
Selenium    <  5.0 ug/l    <  5.0 ug/l   
Silver     <  5.0 mg/l    <  1.0 mg/l   
Vanadium    <  0.2 mg/l    <  0.1 mg/l   
Zinc    <  10.0 mg/l    < 0.5 mg/l   

 
1Methods of analysis must conform to those approved pursuant to 40 CFR 136 unless an alternative method has been approved by RRES-WQH 
2All metal concentrations are for the total metal concentration present in the sample unless otherwise indicated. 
Allowable Chlorine Concentrations in Line or other Disinfection Discharge.  Volumes less than 20 gal. may be released directly to the SWWS without regard to 

chlorine concentration.  Volumes greater than 20 gal. but less than 1000 gal. must be dechlorinated to less than 3 ppm before discharge to the SWWS.  Volumes greater 
than 1000 gal. may not be released to the SWWS under any circumstances.
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Attachment 2 - Wastewater Characteristics for RLWTF (TA-50 & TA-21) 
For help in completing this section, call 7-4301. 

Indicate if waste was:  Accelerator produced  Reactor  produced  Other (Describe in WPF Section 1 “Waste/Process 
Description.”) 

Radionuclide Contaminants 
 
Identify for the 
following: 

Present At Or Below 
LOC 

(in Ci/l) 

 
Range if above LOC in Ci/l 
Min.          /              Max. 

 
Identify for 
the following: 

Present At Or Below LOC 
(in Ci/l) 

 
Range if above LOC in Ci/l 
Min.          /              Max. 

As-74   ≤ 1.0 E –7            /            Sc-48   ≤ 1.0 E -7            /           
Be-7   ≤ 1.0 E –7            /            Se-75   ≤ 1.0 E -7            /            
Ce-141   ≤ 1.0 E –7            /            Na-22   ≤ 5.0 E -8            /            
Cs-134   ≤ 1.0 E –8            /            Sr-85   ≤ 1.0 E –7            /            
Cs-137   ≤ 1.0 E –8            /            Sr-89   ≤ 1.0 E -7            /            
Co-56   ≤ 1.0 E –8            /            Sr-90   ≤ 5.0 E -9            /           
Co-57   ≤ 1.0 E –7            /            Sn-113   ≤ 1.0 E -7            /            
Co-58   ≤ 1.0 E –7            /            V-48   ≤ 1.0 E -7            /            
Co-60   ≤ 2.0 E –8            /           Y-88   ≤ 1.0 E -7            /            
Eu-152   ≤ 1.0 E –7            /           Zn-65   ≤ 4.0 E -8            /            
H-3    ≤ 2.0 E –8            /           Am-241   ≤ 1.0 E -7            /           
I-133   ≤ 150 E –8            /            Pu-238   ≤ 1.0 E -7            /           
Mn-52   ≤ 1.0 E –7            /           Pu-239   ≤ 1.0 E -7            /            
Mn-54   ≤ 1.0 E –7            /           U-234   ≤ 1.0 E –7            /            
Ra-226 + 228   ≤ 5.0 E -10            /            U-235   ≤ 1.0 E –9            /           
Rb-83   ≤ 1.0 E –7            /            U-238   ≤ 1.0 E –9            /           
Rb-84   ≤ 5.0 E –8            /           Th-232   ≤ 1.0 E -10            /           
Sc-46   ≤ 1.0 E –7            /               
Others:   Others:   
                   /                               /            
                   /                               /            
                   /                               /            
Other Contaminants 

Metal 
Contaminants 

 Present Below LOC  
(in ppm or mg/l) 

Range if  above LOC (in ppm or 
mg/l) 

      Min.      /      Max. 

 
Additional Contaminants 

        
          Min.      /       Max 

   Chemical Oxygen Demand (COD)        to           mg/l 
Aluminum   ≤   50.0        To            Total Suspended Solids (TSS)        to           mg/l 
Boron   ≤   50.0        To            Total Dissolved Solids (TDS)        to           mg/l 
Cobalt   ≤   5.0        To            Perchlorate        to           mg/l 
Copper   ≤   10.0        To            Total Toxic Organics (TTO)        to           mg/l 
Vanadium   ≤   1.0        To              Total  Nitrogen or       (only one        to           mg/l 
Zinc   ≤   100.0        To              Total  Nitrates         (entry needed)        to           mg/l 

Radioactive Contaminant Totals:  For TA-55 use only. 

Total Alpha                           Ci/l Wastewater will be discharged through one of the following: 
Total Beta                           Ci/l   Acid Line               Caustic Line *             Industrial Waste Line 
Total Gamma                           Ci/l                                       * pH must be greater than 8.0) 

  Yes 
  No 

 
Chemical Treatment for Boilers / Water Chillers 

  Yes 
  No 

 
Industrial Cleaner 

 
Type             

 
Volume         

 
Unit        

  
Average daily volume when discharge occurs:  (include waste 
volume plus rinse water volume) 

 
          

 
  Gallons/day 
  Liters/day 

  
Maximum daily volume when discharge occurs:  (include waste 
volume plus rinse water volume) 

 
          

 
  Gallons/day 
  Liters/day 

  
Estimated number of days per year discharge will occur: 

 
          

 
 

  
Estimated total volume per year discharged to the Radioactive 
Liquid Waste Collection System at TA-50 / TA-21: 

 
          

 
  Gallons 
  Liters 
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Attachment 3 - Wastewater Characteristics for RLWTP (TA-53) 

For help in completing this section, call 7-4301. 
Total Activity Range (in Ci/l): 

                                 Min. / Max.       ______ Ci/l /      __________ Ci/l 

Radionuclide Contaminants 
 
Identify 
for the 
followin
g: 

Present At Or 
Below LOC 

(in Ci/l) 

≥ 1% of 
Total 

Activity 
(Yes)  

Range if ≥ 1% of Total Activity 
or above Concentration Limit (in 

Ci/l) (and a half-life of ≥ 30 Days) 
Min.    /    Max. 

 
Identify for 
the 
following: 

Present At Or 
Below LOC 

(in Ci/l) 

≥ 1% of 
Total 

Activity  

Range if ≥ 1% of Total Activity or 
above Concentration Limit (in Ci/l) 

(and a half-life of ≥ 30 Days) 
Min.    /    Max. 

Be-7   ≤ 9.0 E –4             /           Ta-173   ≤ 2.7 E –4             /           

Co-56   ≤ 8.8 E –6             /            Ta-174   ≤ 3.1 E -4             /           

Co-57   ≤ 2.0 E –5              /           Ta-175   ≤ 3.6 E –4             /            

Co-58   ≤ 3.5 E –5              /            Ta-176   ≤ 4.5 E -4             /           

Co-60   ≤ 5.7 E –6              /           Ta-177   ≤ 4.7 E –4             /            

Gd-148   ≤ 3.9 E –7             /            Ta-179   ≤ 2.8 E -4             /            

H-3   ≤ 3.5 E –3             /           Ta-182   ≤ 1.5 E –4             /            

HF-172   ≤ 9.1 E –5             /            Tm-166   ≤ 2.0 E -4             /            

Hf-173   ≤ 3.3 E –4             /           W-176   ≤ 2.9 E –4             /           

HF-175   ≤ 4.1 E –4             /            W-177   ≤ 3.3 E -4             /            

I-125   ≤ 5.7 E –7             /           W-178   ≤ 5.6 E –4             /            

I-126   ≤ 1.1 E –7             /            W-181   ≤ 1.6 E –3             /            

Lu-170   ≤ 2.6 E –4             /           W-185   ≤ 4.4 E -3             /            

Lu-171   ≤ 3.0 E –4             /            W-187   ≤ 9.0 E –3             /           

Lu-172   ≤ 1.2 E –4             /           Y-88   ≤ 2.4 E -7             /           

Mn-54   ≤ 4.2 E –5             /            Yb-166   ≤ 1.9 E –4             /            

Na-22   ≤ 1.2 E –5             /            Yb-169   ≤ 2.7 E -4             /            

Rb-83   ≤ 1.3 E –6             /           Zn-65   ≤ 1.5 E –6             /           

Rb-84   ≤ 1.0 E –6             /            Others:    

Sc-46   ≤ 6.0 E –6             /                             /            

Se-75   ≤ 3.4 E –7             /                                           /            

Sr-85   ≤ 6.0 E –8             /                                             /           
 

Identify 
for the 

followin
g: 

 
 

Present 
(Yes) 

≥ 1% of 
Total 

Activity 
(Yes) 

 
Provide 

Range in Ci/l 
Min.   /    Max 

 
 

Identify 

Present at or 
below 

Concentration 
Limit 

(in Ci/l) 

≥ 1% of Total 
Activity 

(Yes) 

 
Provide 

Range in Ci/l 
Min.   /    Max 

AM-241          to            Total TRU   ≤ 1.0 E –8         to            
Pu-238          to             
Pu239          to            Other Contaminates 

 
 

Additional Contaminates: 
 

Present at or 
below 

Concentration 
Level 

(in mg/l) 

Provide 
Range in mg/l 
Min.   /    Max 

U-234          to            

Total Dissolved solids (TDS) 
 

 ≤ 1000        to       

U-235          to            Total  Suspended solids (TSS) 
 

 ≤ 100        to       

Others    Oils/Grease  ≤ 10        to       
______          to            Surfactants/Detergents              ≤ 10        to       
Radioactive Contaminant Totals: Temperature: 
Discharge Location: Present At Or Below Activity Level (in Ci/l) Discharge temperature               ___________  °F                 ___________  °C 
Collection System                                                        ≤ 3.2 E –2 

Tanker Truck                                                               ≤ 2.0 E –6 * 

Tuff Tank                                                                     ≤ 3.2 E –2 

55 Gallon Drum                                                          ≤ 3.2 E –2 

Other                                                                           ≤ 3.2 E –2 

* or qualify as “limited quantity” per 40 CFR § 173.425 
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Attachment 3 - Wastewater Characteristics for RLWTP (TA-53) – cont. 
  Yes     No Surfactant/Detergent Brand Name           Volume        Unit        

  Yes     N Industrial Cleaner 
 Type             Volume        Unit        

Average daily volume when discharge occurs:             Gallons/day      Liters/day 
Maximum daily volume when discharge occurs:             Gallons/day      Liters/day 
Estimated number of days per year discharge will occur:            
Estimated total volume per year discharged to the Radioactive Liquid 
Waste Collection System at TA-53:             Gallons                Liters 
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Attachment 4 - LDR and UHC Information 
Identify category and presence of any constituents listed below (equal to or above limit). 

Non-Wastewater / Wastewater Category – Check only one. 

 
  Non Wastewater 

 
  Wastewater [as defined by 40 CFR 268.2(f)] 

 
  Lab Pack [40 CFR 268.42(c)   Sign Certification #1 

NOTIFICATIONS AND CERTIFICATIONS – Check the applicable boxes 
GENERATOR REQUIREMENTS: 

 This shipment contains hazardous waste contaminated soil that does not meet treatment standards Sign Certification #2 
This shipment contains untreated hazardous debris to be treated to 40 CFR 268.45 treatment standards (No certification) 
 Hazardous wastes (except soil) meeting treatment standards at point of generation   Sign Certification #3 
 Hazardous wastes contaminated soil meeting treatment standards at point of generation   Sign Certification #4 

TSDF OR GENERATOR TREATMENT: 
 TSDF Treated hazardous debris meeting the alternative treatment standards of 40 CFR 268.45  Sign Certification #5 
 Generator Treated hazardous debris meeting the alternative treatment standards of 40 CFR 268.45  Sign Certification #6 
 Hazardous wastes contaminated soil treated to 40 CFR 268.49  Sign Certification #7 
 Wastes or Residues from characteristic hazardous waste treatment meeting treatment standards and UTS    Sign Certification #8 
 Wastes or Residues from characteristic hazardous waste treatment not meeting UTS  Sign Certification #9 
 Other TSDF wastes meeting the more stringent 40 CFR 268.40 treatment standards to be land disposed  Sign Certification #10 
 Other Generator wastes meeting the more stringent 40 CFR 268.40 treatment standards to be land disposed Sign Certification #11 

Notification Of Underlying Hazardous Constituents 
(Check the applicable underlying constituents above the concentration levels for D001 through D043 characteristic wastes only)  

 No Underlying Hazardous Constituents in this waste stream.                                          
 Organic constituents   CASRN 1 

 
Wastewater 

standard 
Non 

wastewater 
standard 

Hazardous Soil 
10Xs UTS 

Nonwastewater 

 Acenaphthylene   208-96-8 0.059 3.4 34 
 Acenaphthene   83-32-9 0.059 3.4 34 
 Acetone   67-64-1 0.28 160 1600 
 Acetonitrile   75-05-8 5.6 38 380 
 Acetophenone   96-86-2 0.010 9.7 97 
 2-Acetylaminofluorene   53-96-3 0.059 140 1400 
 Acrolein   107-02-8 0.29 NA NA 
 Acrylamide   79-06-1 19 23 230 
 Acrylonitrile   107-13-1 0.24 84 840 
 Aldicarb sulfone    1646-88-4 0.056 0.28 2.8 
 Aldrin   309-00-2 0.021 0.066 0.66 
 4-Aminobiphenyl   92-67-1 0.13 NA NA 
 Aniline   62-53-3 0.81 14 140 
 Anthracene   120-12-7 0.059 3.4 34 
 Aramite   140-57-8 0.36 NA NA 
 alpha-BHC   319-84-6 0.00014 0.066 0.66 
 beta-BHC   319-85-7 0.00014 0.066 0.66 
 delta-BHC   319-86-8 0.023 0.066 0.66 
 gamma-BHC   58-89-9 0.0017 0.066 0.66 
 Barban    101-27-9 0.056 1.4 14 
 Bendiocarb    22781-23-3 0.056 1.4 14 
 Benomyl    17804-35-2 0.056 1.4 14 
 Benzene   71-43-2 0.14 10 100 
 Benz(a)anthracene   56-55-3 0.059 3.4 34 
 Benzal chloride   98-87-3 0.055 6.0 60 
 Benzo(b)fluoranthene   205-99-2 0.11 6.8 68 
 Benzo(k)fluoranthene   207-08-9 0.11 6.8 68 
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 Organic constituents   CASRN 1 
 

Wastewater 
standard 

Non 
wastewater 

standard 

Hazardous Soil 
10Xs UTS 

Nonwastewater 

 Benzo(g,h,i)perylene   191-24-2 0.0055 1.8 18 
 Benzo(a)pyrene   50-32-8 0.061 3.4 34 
 Bromodichloromethane   75-27-4 0.35 15 150 
 Bromomethane (Methyl 

bromide) 
  74-83-9 0.11 15 150 

 4-Bromophenyl phenyl 
ether 

  101-55-3 0.055 15 150 

 n-Butyl alcohol   71-36-3 5.6 2.6 26 
 Butylate    2008-41-5 0.042 1.4 14 
 Butyl benzyl phthalate   85-68-7 0.017 28 280 
 2-sec-Butyl-4,6-

dinitrophenol (Dinoseb) 
  88-85-7 0.066 2.5 25 

 Carbaryl    63-25-2 0.006 0.14 1.4 
 Carbenzadim    10605-21-7 0.056 1.4 14 
 Carbofuran    1563-66-2 0.006 0.14 1.4 
 Carbofuran phenol    1563-38-8 0.056 1.4 14 
 Carbon disulfide   75-15-0 3.8 4.8 mg/l TCLP 48 mg/l TCLP 
 Carbon tertachloride   56-23-5 0.057 6.0 60 
 Carbosulfan    55285-14-8 0.028 1.4 14 
 Chlordane (alpha & 

gamma isomers) 
  57-74-9 0.0033 0.26 2.6 

 p-Chloroaniline   106-47-8 0.46 16 160 
 Chlorobenzene   108-90-7 0.057 6.0 60 
 Chlorobenzilate   510-15-6 0.10 NA NA 
 2-Chloro-1,3-butadiene   126-99-8 0.057 0.28 2.8 
 Chlorodibromomethane   124-48-1 0.057 15 150 
 Chloroethane   75-00-3 0.27 6.0 60 
 bis(2-Chloroethoxy) 

methane 
  111-91-1 0.036 7.2 72 

 bis(2-Chloroethyl) ether   111-44-4 0.033 6.0 60 
 Chloroform   67-66-3 0.046 6.0 60 
 bis(2-Chloroisopropyl) 

ether 
  108-60-1 0.055 7.2 72 

 p-Chloro-m-cresol   59-50-7 0.018 14 140 
 2-Chloroethyl vinyl 

ether 
  110-75-8 0.062 NA NA 

 Chloromethane (Methyl 
chloride) 

  74-87-3 0.19 30 300 

 2-Chloronaphthalene   91-58-7 0.055 5.6 56 
 2-Chlorophenol   95-57-8 0.044 5.7 57 
 3-Chloropropylene   107-05-1 0.036 30 300 
 Chrysene   218-01-9 0.059 3.4 34 
 o-Cresol   95-48-7 0.11 5.6 56 
 m-Cresol   108-39-4 0.77 5.6 56 
 p-Cresol   106-44-5 0.77 5.6 56 
 m-Cumenyl 

methylcarbamate  
  64-00-6 0.056 1.4 14 

 Cyclohexanone   108-94-1 0.36 0.75 mg/l TCLP 7.5 mg/l TCLP 
 O,p’-DDD   53-19-0 0.023 0.087 0.87 
 P,p’-DDD   72-54-8 0.023 0.087 0.87 
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Organic constituents   CASRN 1 
 

Wastewater 
standard 

Non 
wastewater 

standard 

Hazardous Soil 
10Xs UTS 

Nonwastewater 

 O,p’-DDE   3424-82-6 0.031 0.087 0.87 
 P,p’-DDE   72-55-9 0.031 0.087 0.87 
 O,p’-DDT   789-02-6 0.0039 0.087 0.87 
 P,p’-DDT   50-29-3 0.0039 0.087 0.87 
 Dibenz(a,h)anthracene   53-70-3 0.055 8.2 82 
 Dibenz(a,e)pyrene   192-65-4 0.061 NA NA 
 1,2-Dibromo-3-

chloropropane 
  96-12-8 0.11 15 150 

 1,2-Dibromoethane 
(Ethylene dibromide) 

  106-93-4 0.028 15 150 

 Dibromomethane   74-95-3 0.11 15 150 

 m-Dichlorobenzene   541-73-1 0.036 6.0 60 
 o-Dichlorobenzene   95-50-1 0.088 6.0 60 
 p-Dichlorobenzene   106-46-7 0.090 6.0 60 
 Dichlorodifluoromethan

e 
  75-71-8 0.23 7.2 72 

 1,1-Dichloroethane   75-34-3 0.059 6.0 60 
 1,2-Dichloroethane   107-06-2 0.21 6.0 60 
 1,1-Dichloroethylene   75-35-4 0.025 6.0 60 
 trans-1,2-

Dichloroethylene 
  156-60-5 0.054 30 300 

 2,4-Dichlorophenol   120-83-2 0.044 14 140 
 2,6-Dichlorophenol   87-65-0 0.044 14 140 
 2,4-

Dichlorophenoxyacetic 
acid (2,4-D) 

  94-75-7 0.72 10 100 

 1,2-Dichloropropane   78-87-5 0.85 18 180 
 cis-1,3-

Dichloropropylene 
  10061-01-5 0.036 18 180 

 trans-1,3-
Dichloropropylene 

  10061-02-6 0.036 18 180 

 Dieldrin   60-57-1 0.017 0.13 1.3 
 Diethyl phthalate   84-66-2 0.20 28 280 
 p-

Dimethylaminoazobenz
ene 

  60-11-7 0.13 NA NA 

 2-4-Dimethyl phenol   105-67-9 0.036 14 140 
 Dimethyl phthalate   131-11-3 0.047 28 280 
 Di-n-butyl phthalate   84-74-2 0.057 28 280 
 1,4-Dinitrobenzene   100-25-4 0.32 2.3 23 
 4,6-Dinitro-o-cresol   534-52-1 0.28 160 1600 
 2,4-Dinitrophenol   51-28-5 0.12 160 1600 
 2,4-Dinitrotoluene   121-14-2 0.32 140 1400 
 2,6-Dinitrotoluene   606-20-2 0.55 28 280 
 Di-n-octyl phthalate   117-84-0 0.017 28 280 
 Di-n-propylnitrosamine   621-64-7 0.40 14 140 
 1,4-Dioxane   123-91-1 12.0 170 1700 
 Diphenylamine   122-39-4 0.92 13 130 
 Diphenylnitrosamine   86-30-6 0.92 13 130 
 1,2-Diphenylhydrazine   122-66-7 0.087 NA NA 
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 Organic constituents   CASRN 1 
 

Wastewater 
standard 

Non 
wastewater 

standard 

Hazardous Soil 
10Xs UTS 

Nonwastewater 

 Disulfoton   298-04-4 0.017 6.2 62 
 Dithiocarbamates (total)   NA 0.028 28 280 
 Endosulfan I   959-98-8 0.023 0.066 0.66 
 Endosulfan II   33213-65-9 0.029 0.13 1.3 
 Endosulfan sulfate   1031-07-8 0.029 0.13 1.3 
 Endrin   72-20-8 0.0028 0.13 1.3 
 Endrin aldehyde   7421-93-4 0.025 0.13 1.3 
 EPTC    759-94-4 0.042 1.4 14 
 Ethyl acetate   141-78-6 0.34 33 330 
 Ethyl benzene   100-41-4 0.057 10 100 
 Ethyl cyanide 

(Propanenitrile) 
  107-12-0 0.24 360 3600 

 Ethyl ether   60-29-7 0.12 160 1600 
 Ethyl methacrylate   97-63-2 0.14 160 1600 
 Ethylene oxide   75-21-8 0.12 NA NA 
 Famphur   52-85-7 0.017 15 150 
 Fluoranthene   206-44-0 0.068 3.4 34 
 Fluorene   86-73-7 0.059 3.4 34 
 Formetanate 

hydrochloride  
  23422-53-9 0.056 1.4 14 

 Heptachlor   76-44-8 0.0012 0.066 0.66 
 Heptachlor epoxide   1024-57-3 0.016 0.066 0.66 
 1,2,3,4,6,7,8-

Heptachlorodibenzo-p-
dioxin 

  35822-46-9 0.000035 0.0025 0.025 

 1,2,3,4,6,7,8-
Heptachlorodibenzofura
n 

  67562-39-4 0.000035 0.0025 0.025 

 1,2,3,4,7,8,9-
Heptachlorodibenzofura
n 

  55673-89-7 0.000035 0.0025 0.025 

 Hexachlorobenzene   118-74-1 0.055 10 100 
 Hexachlorobutadiene   87-68-3 0.055 5.6 56 
 Hexachlorocyclopentad

iene 
  77-47-4 0.057 2.4 24 

 Hexachlorodibenzo-p-
dioxins (HxCDDs) 

  NA 0.000063 0.001 0.01 

 Hexachlorodibenzo-
furans (HxCDFs) 

  NA 0.000063 0.001 0.01 

 Hexachloroethane   67-72-1 0.055 30 300 
 Indeno (1,2,3-c,d) 

pyrene 
  193-39-5 0.0055 3.4 34 

 Iodomethane   74-88-4 0.19 65 650 
 Isobutyl alcohol   78-83-1 5.6 170 1700 
 Isodrin   465-73-6 0.021 0.066 0.66 
 Isosafrole   120-58-1 0.081 2.6 26 
 Kepone   143-50-0 0.0011 0.13 1.3 
 Methacrylonitrile   126-98-7 0.24 84 840 
 Methanol   67-56-1 5.6 0.75 mg/l TCLP 7.5 mg/l TCLP 
 Methapyrilene   91-80-5 0.081 1.5 15 
 Methiocarb    2032-65-7 0.056 1.4 14 
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 Organic constituents   CASRN 1 
 

Wastewater 
standard 

Non 
wastewater 

standard 

Hazardous Soil 
10Xs UTS Non-

wastewater 

 Methomyl    16752-77-5 0.028 0.14 1.4 
 Methoxychlor   72-43-5 0.25 0.18 1.8 
 3-Methylchlolanthrene   56-49-5 0.0055 15 150 
 4,4-Methylene bis(2-

chloroaniline) 
  101-14-4 0.50 30 300 

 Methylene chloride   75-09-2 0.089 30 300 
 Methyl ethyl ketone   78-93-3 0.28 36 360 
 Methyl isobutyl ketone   108-10-1 0.14 33 330 
 Methyl methacrylate   80-62-6 0.14 160 1600 
 Methyl methansulfonate   66-27-3 0.018 NA NA 
 Methyl parathion   298-00-0 0.014 4.6 46 
 Metolcarb    1129-41-5 0.056 1.4 14 
 Mexacarbate    315-18-4 0.056 1.4 14 
 Molinate    2212-67-1 0.042 1.4 14 
 Naphthalene   91-20-3 0.059 5.6 56 
 2-Naphthylamine   91-59-8 0.52 NA NA 
 o-Nitroaniline   88-74-4 0.27 14 140 
 p-Nitroaniline   100-01-6 0.028 28 280 
 Nitrobenzene   98-95-3 0.068 14 140 
 5-Nitro-o-toluidine   99-55-8 0.32 28 280 
 o-Nitrophenol   88-75-5 0.028 13 130 
 p-Nitrophenol   100-02-7 0.12 29 290 
 N-Nitrosodiethylamine   55-18-5 0.40 28 280 
 N-

Nitrosodimethylamine 
  62-75-9 0.40 2.3 23 

 N-Nitroso-di-n-
butylamine 

  924-16-3 0.40 17 170 

 N-
Nitrosomethylethylami
ne 

  10595-95-6 0.40 2.3 23 

 N-Nitrosomorpholine   59-89-2 0.40 2.3 23 
 N-Nitrosopiperidine   100-75-4 0.013 35 350 
 N-Nitrosopyrrolidine   930-55-2 0.013 35 350 
 1,2,3,4,6,7,8,9-

Octachlorodibenzo-p-
dioxin 

  3268-87-9 0.000063 0.005 0.05 

 1,2,3,4,6,7,8,9-
Octachlorodibenzofuran 

  39001-02-0 0.000063 0.005 0.05 

 Oxamyl    23135-22-0 0.056 0.28 2.8 
 Parathion   56-38-2 0.014 4.6 46 
 PCBs (total)   1336-36-3 0.10 10 100 
 Pebulate    1114-71-2 0.042 1.4 14 
 Pentachlorobenzene   608-93-5 0.055 10 100 
 Pentachlorodibenzo-p-

dioxins (PeCDDs) 
  NA 0.000063 0.001 0.01 

 Pentachlorodibenzo-
furans (PeCDFs) 

  NA 0.000035 0.001 0.01 

 Pentachloroethane   76-01-7 0.055 6.0 60 
 Pentachloronitrobenzen

e 
  82-68-8 0.055 4.8 48 



Form 1346 (8/05) Page 13 

 Pentachlorophenol   87-86-5 0.089 7.4 74 
 Organic constituents   CASRN 1 

 
Wastewater 

standard 
Non 

wastewater 
standard 

Hazardous Soil 
10Xs UTS 

Nonwastewater 

 Phenacetin   62-44-2 0.081 16 160 
 Phenanthrene   85-01-8 0.059 5.6 56 
 Phenol   108-95-2 0.039 6.2 62 
 Phorate   298-02-2 0.021 4.6 46 
 Phthalic acid   100-21-0 0.055 28 280 
 Phthalic anhydride   85-44-9 0.055 28 280 
 Physostigmine    57-47-6 0.056 1.4 14 
 Physostigmine 

salicylate  
  57-64-7 0.056 1.4 14 

 Promecarb    2631-37-0 0.056 1.4 14 
 Pronamide   23950-58-5 0.093 1.5 15 
 Propham    122-42-9 0.056 1.4 14 
 Propoxur    114-26-1 0.056 1.4 14 
 Prosulfocarb    52888-80-9 0.042 1.4 14 
 Pyrene   129-00-0 0.067 8.2 82 
 Pyridine   110-86-1 0.014 16 160 
 Safrole   94-59-7 0.081 22 220 
 Silvex (2,4,5-TP)   93-72-1 0.72 7.9 79 
 1,2,4,5-

Tetrachlorobenzene 
  95-94-3 0.055 14 140 

 Tetrachlorodibenzo-p-
dioxins (TCDDs) 

  NA 0.000063 0.001 0.01 

 Tetrachlorodibenzofura
ns (TCDFs) 

  NA 0.000063 0.001 0.01 

 1,1,1,2-
Tetrachloroethane 

  630-20-6 0.057 6.0 60 

 1,1,2,2-
Tetrachloroethane 

  79-34-5 0.057 6.0 60 

 Tetrachloroethylene   127-18-4 0.056 6.0 60 
 2,3,4,6-

Tertachlorophenol 
  58-90-2 0.030 7.4 74 

 Thiodicarb    59669-26-0 0.019 1.4 14 
 Thiophanate-methyl    23564-05-8 0.056 1.4 14 
 Toluene   108-88-3 0.080 10 100 
 Toxaphene   8001-35-2 0.0095 2.6 26 
 Triallate    2303-17-5 0.042 1.4 14 
 Tribromomethane 

(Bromoform) 
  75-25-2 0.63 15 150 

 2,4,6-Tribromophenol   118-79-6 0.035 7.4 74 
 1,2,4-Trichlorobenzene   120-82-1 0.055 19 190 
 1,1,1-Trichloroethane   71-55-6 0.054 6.0 60 
 1,1,2-Trichloroethane   79-00-5 0.054 6.0 60 
 Trichloroethylene   79-01-6 0.054 6.0 60 
 Trichloromonofluorome

thane 
  75-69-4 0.020 30 300 

 2,4,5-Trichlorophenol   95-95-4 0.18 7.4 74 
 2,4,6-Trichlorophenol   88-06-2 0.035 7.4 74 
 2,4,5-

Trichlorophenoxyacetic  
  93-76-5 0.72 7.9 79 
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acid (2,4,5-T) 
 Organic constituents   CASRN 1 

 
Wastewater 

standard 
Non 

wastewater 
standard 

Hazardous Soil 
10Xs UTS 

Nonwastewater 

 1,2,3-Trichloropropane   96-18-4 0.85 30 300 
 1,1,2-Trichloro-1,2,2-

trifluoroethane 
  76-13-1 0.057 30 300 

 Triethylamine    121-44-8 0.081 1.5 15 
 tris-(2,3-

Dibromopropyl) 
phosphate 

  126-72-7 0.11 0.10 1.0 

 Vernolate    1929-77-7 0.042 1.4 14 
 Vinyl chloride   75-01-4 0.27 6.0 60 
 Xylenes (total)   1330-20-7 0.32 30 300 

 Metal/inorganic 
Constituents 

  CASRN 1 
 

Wastewater 
standard 

Non 
wastewater 

standard 

Hazardous Soil 
10Xs UTS 

Nonwastewater 

 Antimony   7440-36-0 1.9 1.15 mg/l TCLP 11.5 mg/l TCLP 
 Arsenic   7440-38-2 1.4 5.0 mg/l TCLP 50 mg/l TCLP 
 Barium   7440-39-3 1.2 21 mg/l TCLP 210 mg/l TCLP 
 Beryllium   7440-41-7 0.82 1.22 mg/l TCLP 12.2 mg/l TCLP 
 Cadmium   7440-43-9 0.69 0.11 mg/l TCLP 1.1 mg/l TCLP 
 Chromium (Total)   7440-47-3 2.77 0.60 mg/l TCLP 6.0 mg/l TCLP 
 Cyanides (Total) 4   57-12-5 1.2 590 5900 
 Cyanides (Amenable) 4   57-12-5 0.86 30 300 
 Fluoride    16984-48-8 35 NA NA 
 Lead   7439-92-1 0.69 0.75 mg/l TCLP 7.5 mg/l TCLP 
 Mercury (Retort 

residues) 
  7439-97-6 NA 0.20 mg/l TCLP 2.0 mg/l TCLP 

 Mercury - All others   7439-97-6 0.15 0.025 mg/l 
TCLP 

0.25 mg/l TCLP 

 Nickel   7440-02-0 3.98 11 mg/l TCLP 110 mg/l TCLP 
 Selenium   7782-49-2 0.82 5.7 mg/l TCLP 57 mg/l TCLP 
 Silver   7440-22-4 0.43 0.14 mg/l TCLP 1.4 mg/l TCLP 

 Sulfide   18496-25-8 14 NA NA 
 Thallium   7440-28-0 1.4 0.20 mg/l TCLP 2.0 mg/l TCLP 
 Vanadium 5   7440-62-2 4.3 1.6 mg/l TCLP 16 mg/l TCLP 
 Zinc 5   7440-66-6 2.61 4.3 mg/l TCLP 43 mg/l TCLP 
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Attachment 5 – Additional Information for Nevada Test Site 
General Waste Stream Information 

1. Waste Category (Check if applicable) 

 Contains accountable nuclear material 

2. Estimated frequency of shipments per fiscal year:  
      

 

Physical/Chemical Characterization 

1. Describe the process knowledge information used for physical/chemical characterization of this waste. 

 Mass balance from process inputs.  Describe how process inputs are controlled and recorded. 

      

 

 Inert debris characterized by inventory control. Check this box when the waste stream consists largely of inert debris items that are characterized by 
inventory control procedures and recorded on inventory sheets.  Briefly list or describe inventory procedures. 

      

 

 Physical/chemical characterization varies. Check this box when the characterization strategy varies from container to container.  Describe below the 
strategy used to meet the acceptable knowledge requirements of PLAN-WASTEMGMT-002, “LANL WAC,” Chapter 20: LLW for Disposal at NTS. 

 

 Other.  Describe.        

 

 

2. Describe the sampling and analysis performed to characterize this waste stream. 

 No analysis performed.  Field screening performed.  Describe the frequency and type of field screening performed. 

 

 

 Laboratory analysis performed.  Describe the sample source and sampling frequency and methods. List the analytical methods used, including upper 
confidence limits and explanations of anomalies for all analytes analyzed.  Attach representative analytical sample result summary and data validation 
summary.  Complete and attach Table B-1.  List procedure used for sampling and analysis. 

 

3. Check all boxes below that describe the regulatory status of the waste stream. 

 TSCA regulated PCB (40 CFR 761).  Describe category of PCB (i.e. PCB waste, PCB bulk product waste, PCB remediation waste, PCB analytical 
waste, etc). Describe PCB source and concentration.   If PCB concentration is > 50 ppm, waste is prohibited from disposal at NTS. 

 

 Waste generated from cleanup activities conducted under CERCLA.              Waste is not regulated under any of these regulations. 

 

4. If the waste stream contains liquid, check all that apply. 

 Containerized liquid         Absorbed liquid         Stabilized liquid                   List procedures followed. 

 

5. Check all that are components of the waste stream, and provide a description of how PLAN-WASTEMGMT-002, “LANL WAC,” Chapter 20: 
LLW for Disposal at NTS is met. 

 

 Vegetation         Particulates   

6.  If the chemical composition varies greatly from container to container, check this box and provide bounding values or ranges in section 5 of 
the WPF.  Further evaluation will occur on the specific package paperwork as it is provided for highly variable streams. 
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Radiological Characterization 

1. Describe the analysis and characterization methods used to determine the radionuclides in the waste. Check all that apply. 

 Radionuclide material accountability. Describe the accounting methods used to help establish the radionuclide inventory. 

 

 Radiochemical analysis. Describe type and frequency of sampling and analysis. Complete and attach Table B-1.  Attach data validation summary. 

 

 Nondestructive assay. Describe type and frequency of assay performed.  

 

 Field measurement instruments. Describe the type of instruments and how they are used to establish the radionuclide inventory.  

 

 Scaling factors. Explain how the scaling factors were derived and how they are used.  

 

 Computer models. Describe the computer model used and how it is used to establish the radionuclide inventory.  

 

 Other. Describe method.  

 

If several methods are checked above, describe how the methods are used together to establish the radiological inventory of the waste stream.  For 
complex or highly variable waste streams, explain the strategy used to meet the acceptable knowledge requirements of the waste acceptance criteria.  

 

2. Estimated Radiation Dose of disposal package (mSv/hr):  

Surface:          30 cm:          One Meter:         

 

3. Does waste contain enriched uranium (235U wt% ∃ 0.90), 233U, 239Pu, 241Pu, 242mAm, 243Cm, 245Cm, 247Cm, 249Cf, 251Cf?  Yes No 

If yes, check applicable boxes and answer questions for compliance with the criticality safety criteria of PLAN-WASTEMGMT-002, “LANL WAC,” 
Chapter 20: LLW for Disposal at NTS. 

 

a.  Complete and attach Table E-3, 235U FGE and 235U Effective Enrichment, for each enrichment level or range. 

      

b.  Waste package contains 15 g or less of 235U FGE.  Specify controlling document. 

      

c.  Fissile material does not exceed 350 g of 235U FGE per package nor does it exceed 2 g of 235U FGE per kg of waste (mass of the package is not 
included in the mass of the waste) (graphite must not exceed 1% of the mass of the waste).  Specify controlling document.      

      

d.    Waste complies with the conditions as specified in PLAN-WASTEMGMT-002, “LANL WAC,” Chapter 20: LLW for Disposal at NTS (Table E-
4). Specify controlling document. 

 

e.  Graphite exceeds 1% of the mass of the waste. 

      

f.  Waste complies with the conditions as specified in PLAN-WASTEMGMT-002, “LANL WAC,” Chapter 20: LLW for Disposal at NTS (Tables E-
5 and E-6).  Specify controlling document. 

 

g.  A waste specific nuclear criticality safety evaluation (NCSE) was performed to show compliance with PLAN-WASTEMGMT-002, “LANL 
WAC,” Chapter 20, LLW for Disposal at NTS.  Attach NCSE for review and specify controlling document. 
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4. List the radionuclides that could be reportable in the waste stream. 

 If the nuclides vary greatly from container to container, check this box and provide bounding values or ranges here.  Further evaluation will occur on the 
specific package paperwork as it is provided for highly variable streams. Note: NTS requires that concentrations be entered in Bq/m3. 

Isotope Concentration Bq/m3; Range and Activity 
Representative of Final Waste Form 

Isotope Concentration Bq/m3; Range and Activity 
Representative of Final Waste Form 

                      

                      

                      

                      

                      

                      

                      

                      

                      

                      

                      

                      

                       

5. List any alpha-emitting transuranium radionuclides with a half-life greater than 5 years, 241Pu, or 242Cm. 
 

Transuranium
Nuclide 

Concentration (nCi/g); Range and Activity 
Representative of Final Waste Form 

Transuranium 
Nuclide 

Concentration (nCi/g); Range and Activity 
Representative of Final Waste Form 

                      

                      

                      

                      

                      

                      

                      

                      

                      
 
6. Are there any packages in this waste stream that exceed the PGE limits specified in PLAN-WASTEMGMT-002, “LANL WAC,” Chapter 20, 

LLW for Disposal at NTS?    Yes       No       Provide container type(s), quantity, and supporting PGE calculations. 
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Packaging 

1. Packaging used.  Check all applicable boxes and describe package size(s), type, and weight range. 

 Drum 

 Metal box 

 Wood box 

Do the Metal or Wood boxes meet the 3,375 lb/ft2 strength test?   

Yes           No           N/A   

 High integrity container 

 Intermodal transport container 

 Other container 

 Bulk waste (supersack, burrito wraps, equipment, etc.). 

 Vented; describe type of venting. 

 Sorbents; describe type and amount used. 

 Radiologically stabilized in concrete or other stabilization agent; 
describe type and amount of material used and provide data to 
demonstrate waste meets stabilization criteria. 

Descriptions from above:        

 

2. Maximum container size. 

      

3. Maximum container gross weight. 

      

 

4. Describe any liners/protective coatings used to ensure that the container and waste are compatible. 

      

 

5. Does each container meet each of the package criteria defined in PLAN-WASTEMGMT-002, “LANL WAC,” Chapter 20, LLW for Disposal at 
NTS?      Yes   No 

 

6. List documentation that demonstrates compliance with PLAN-WASTEMGMT-002, “LANL WAC,” Chapter 20, LLW for Disposal at NTS. 

      

 

7. Reference any special handling procedures and ALARA documentation, if applicable.  
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Additional Information 

1. Comments. 

      

2. Exception/Deviation to PLAN-WASTEMGMT-002, “LANL Waste Acceptance Criteria.” Complete the “LANL Waste Acceptance Criteria Exception Form.” 

a. Identify specific requirement for which an exception or deviation is desired.        

b. Provide reason an exception or deviation is needed.         

c. Describe any proposed alternative methods to meet the general intent of the requirement.         

3. Attachments.  List and number any attachments provided with this profile. 
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NTSWAC Table B-1 

Analytical Results 

 

Analyte 
Statistical 

Mean 

Upper 
Confidence 

Level  Analyte 
Statistical 

Mean 

Upper 
Confidence 

Level 

TCLP Metals:  TCLP Semivolatiles: 

Arsenic              o-Cresol             

Barium              p-Cresol             

Cadmium              m-Cresol             

Chromium              Cresol             

Lead              Dinitrotoluene             

Mercury              Hexachlorobenzene             

Selenium              Hexachloro-1,3-butadiene             

Silver              Nitrobenzene             

              Pentachlorophenol             

TCLP Volatiles:  2,4,5-Trichlorophenol             

Benzene              2,4,6-Trichlorophenol             

Carbon Tetrachloride              Hexachloroethane             

Chlorobenzene                           

Chloroform              TCLP Pesticides and Herbicides: 

1,4-Dichlorobenzene              Chlordane             

1,2-Dichloroethane              2,4-D             

Methyl ethyl ketone              Endrin             

Pyridine              Heptachlor and Hydroxide             

Tetrachloroethylene              Lindane             

Trichloroethylene              Methoxychlor             

Vinyl Chloride              Toxaphene             

Dichloroethylene              2,4,5-TP (Silvex)             
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NTSWAC Table E-3 

Calculation of 235U Fissile Gram Equivalence and Effective 235U Enrichment for LLW Packages 

 

 

Nuclide 

(A) 

High Activity 
Conc. (Bq/m3) 

(B) 

Package 
Volume 

(m3) 

(C) 

Activity 

(Bq) 

(D) 

Specific 
Activity 
(Bq/g) 

(E) 

Mass of 
Nuclide 

(g) 

(D/E=F) 

235U FGE 
Factors 

(G) 

235U FGE 

(F*G=H) 

If FGE is > 1% 
of 235U Mass, 
then include 

(I) 

233U                   3.6E+08       1.4E+00             
235U                   8.1E+04       1.0E+00             
239Pu                   2.3E+09       1.6E+00             

241Pu                   3.8E+12       3.5E+00             
242mAm                   3.6E+11       5.4E+01             
243Cm                   1.9E+12       7.8E+00             
245Cm                   6.4E+09       2.3E+01             
247Cm                   3.5E+06       7.8E-01             
249Cf                   1.5E+11       7.0E+01             
251Cf                   5.9E+10       1.42E+02             

 
Effective 235U  =           Total 235U FGE                  
Enrichment                            Total U 

Total 235U 
FGE =       

 

 
































