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6I.0 Ogallala AQUIFER Groundwater Data Evaluation 

This appendix presents a risk evaluation of the Ogallala Aquifer groundwater beneath Pantex Plant.  Ogallala Aquifer data used in this evaluation were obtained from monitoring wells located in areas most suitable for detection of impacts from sites evaluated in this risk assessment (Figure 6I-1).  Ogallala Aquifer monitoring wells located along the western Plant boundary and associated with the Burning Ground were not included in this evaluation.  Data from Ogallala Aquifer monitoring wells along the western Plant boundary provide information on the quality of groundwater moving onsite from offsite areas.  

6I.1      Introduction

In accordance with the agreement documented in the TCEQ letter to USDOE/NNSA dated July 15, 2005 (Conditional Approval - Groundwater Final RCRA Facility Investigation Report dated March 15, 2004, with supplemental information submitted by USDOE-Pantex on November 1, 2004 and May 23, 2005), an evaluation of the Ogallala Aquifer groundwater data was conducted to specifically address all RRS1 exceedances in this BRA.  

A completed pathway to the Ogallala Aquifer did historically exist (i.e., PTX01-1003 at the Burning Ground) due to movement of soil gas into and through the casing.  PTX01-1003 was plugged to remove this pathway to the Ogallala Aquifer and recent results from downgradient Ogallala Aquifer wells do not indicate the presence of any VOCs.  It is uncertain if more completed pathways to the Ogallala Aquifer existed historically, or exist currently.  Data indicate there are non-trending sporadic detections of constituents at low, non-actionable concentrations below regulatory screening levels.  However, all RRS1 exceedances are carried forward to this attachment for further evaluation.

Ogallala Aquifer data included in this assessment were evaluated against RRS1 criteria (i.e., groundwater background for inorganics and radionuclides and PQL for organics) and TCEQ’s residential groundwater standard (GW-Res).  Section 6I.2 presents a discussion of the Ogallala Aquifer data evaluation, Section 6I.3 presents and discusses the constituent results that exceed RRS1, Section 6I.4 presents a discussion of the uncertainty associated with the evaluation, and Section 6I-5 presents the summary.

6I.2      Ogallala Aquifer Data and Evaluation Methodology

The following section presents the data used in the evaluation of the Ogallala Aquifer (6I.2.1), Ogallala Aquifer data evaluation methodology (6I.2.2), and a summary of the Ogallala Aquifer data evaluation results (6I.2.3).

6I.2.1      Ogallala Aquifer Data 

Ogallala Aquifer groundwater data were compiled from 18 Ogallala Aquifer onsite and offsite investigation wells and onsite production wells.  Table 6I-1 summarizes the investigation and production wells and range of dates over which data are available.  Data collected from July 2000 through April 2005, where available for each well, was selected for the evaluation of constituent concentrations in the Ogallala Aquifer.  These dates were chosen to correspond to data evaluated in the Groundwater RFIR (Stoller, 2004b), supplemented with newer data from 2004 and 2005.
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Figure 6I‑1.  Monitoring Wells Used in Ogallala Aquifer Groundwater Data Assessment 

Table 6I‑1.  Ogallala Aquifer Investigation and Production Wells

	Well
	Data Range
	Well Location

	Production Wells 

	15-16A
	2/14/2005 - 2/14/2005
	USDOE

	15-17
	7/18/2003 - 4/18/2005
	USDOE

	15-20
	7/18/2003 - 4/18/2005
	USDOE

	15-26
	7/18/2003 - 4/18/2005
	USDOE

	15-32
	7/18/2003 - 4/18/2005
	USDOE

	Investigation Wells

	OW-WR-39
	8/07/2001 - 8/07/2003
	USDOE

	PTX06-1016
	2/17/1999 - 2/17/2000
	USDOE

	PTX06-1032
	3/08/1999 - 7/08/2003
	Offsite

	PTX06-1033
	5/16/2001 - 2/16/2005
	USDOE

	PTX06-1043
	8/11/2000 - 5/11/2005
	USDOE

	PTX06-1044
	8/09/2000 - 2/09/2005
	USDOE

	PTX06-1056
	7/09/2000 - 2/09/2005
	TTU

	PTX06-1068
	7/11/2001 - 5/11/2005
	USDOE

	PTX06-1072
	9/18/2001 - 5/18/2005
	USDOE

	PTX06-1075
	6/27/2002 - 4/27/2005
	USDOE

	PTX06-1076
	6/26/2002 - 4/26/2005
	TTU

	PTX07-1R01
	7/01/2000 - 11/01/2004
	USDOE

	PTX-BEG-2
	7/27/2003 - 4/27/2005
	USDOE

	USDOE – United States Department of Energy

	TTU – Texas Tech University


The dataset for PTX06-1016 was expanded back to first quarter 1999 since the water table has been below the bottom of the screened interval in this well in subsequent sampling efforts conducted after the first quarter 2000.  PTX06-1032 is a domestic water supply well on private property adjacent to the Plant and is present below the perched groundwater plume that extends offsite to the east.  Therefore, all available data from this well location since the first quarter 1999 were evaluated.  Groundwater sampling conducted at Pantex Plant since First Quarter 1999 has been conducted using low flow sampling methodology.  Prior to this time, groundwater samples were collected under various methodologies and do not provide for a reliable statistical comparison to the post-1998 dataset.

6I.2.2      Data Evaluation Methodology

Naturally-occurring and non-naturally-occurring constituents detected in the Ogallala Aquifer are evaluated against RRS 1 values to assess whether the constituent needs to be further evaluated in this BRA.  RRS 1 values used in the evaluation of the Ogallala Aquifer data results are presented in the TCEQ-approved RRRG to the Pantex RFI (BWXT Pantex, 2002) for naturally-occurring inorganic constituents and non-naturally-occurring organics and Final Pantex Plant Radiological Investigation Report (BWXT Pantex, 2004) for radiological constituents.  

RRS 1 is the calculated background for naturally-occurring constituents or the PQL when the background value cannot be accurately determined.  Inorganic background concentrations were developed in accordance with procedures documented in the RRRG to the Pantex RFI (BWXT Pantex, 2002).  The RRS 1 background values have been approved by TCEQ and EPA for use in the RFI, as documented in a letter dated June 24, 2003 (TCEQ, 2003).  Radiological background criteria have also been developed using the same procedures documented in the RRRG and are documented in the Pantex Plant Radiological Investigation Report (BWXT Pantex, 2004).  For constituents detected below RRS 1 values, further assessment is not required as discussed in 30 TAC §335.554.  

For non-naturally-occurring organics, RRS 1 values are represented by a PQL.  The PQL has been defined in several regulations and guidance from EPA and TCEQ.  The Risk Reduction Rule defines the PQL as the “lowest concentration of an analyte which can be reliably quantified within specified limits of precision and accuracy during routine laboratory operating conditions.”  This definition is derived from the EPA’s SW-846 manual (EPA, 1996). 

If no RRS 1 value was available for a specific constituent (e.g., 239Pu, tritium), the sample-specific results were carried forward for further evaluation in this attachment.

Constituent concentrations that exceed the RRS 1 criteria are discussed in detail in Section 6I.3.

6I.2.3      Summary of Ogallala Aquifer Data Evaluation Results

Using the data evaluation methodology described in Section 6I.2.2, all detected concentration results were compared against RRS 1 values.  Table 6I-2 presents a summary of the total number of exceedances for detected constituents.  Table 6I-3 presents the evaluation of all sample-specific results evaluated in this assessment of the Ogallala Aquifer. 

Table 6I-2.  Summary of Ogallala Aquifer Data Evaluation

	Constituent
	CAS Number
	Total Number of Samples
	Total Number of Detections
	Total Number of RRS1 Exceedances

	HEs

	2,4-Dinitrotoluene
	121-14-2
	131
	1
	0

	2-Nitrotoluene
	88-72-2
	130
	2
	1

	4-Nitrotoluene
	99-99-0
	130
	1
	0

	HMX
	2691-41-0
	131
	1
	0

	RDX
	121-82-4
	130
	3
	0

	Metals, Filtered

	Aluminum
	7429-90-5
	32
	10
	0

	Antimony
	7440-36-0
	32
	4
	0

	Arsenic
	7440-38-2
	33
	14
	0

	Barium
	7440-39-3
	32
	32
	0

	Boron
	7440-42-8
	33
	33
	11

	Cadmium
	7440-43-9
	32
	2
	0

	Chromium, Total
	7440-47-3
	32
	30
	0

	Cobalt
	7440-48-4
	32
	7
	0

	Copper
	7440-50-8
	32
	4
	0

	Iron
	7439-89-6
	27
	7
	0

	Lead
	7439-92-1
	32
	11
	0

	Manganese
	7439-96-5
	32
	13
	3

	Molybdenum
	7439-98-7
	32
	29
	0


	Table 6I-2.  Summary of Ogallala Aquifer Data Evaluation (continued)



	Constituent
	CAS Number
	Total Number of Samples
	Total Number of Detections
	Total Number of RRS1 Exceedances

	Nickel
	7440-02-0
	33
	18
	4

	Selenium
	7782-49-2
	32
	18
	1

	Silver
	7440-22-4
	32
	2
	0

	Strontium
	7440-24-6
	18
	18
	2

	Thallium
	7440-28-0
	32
	10
	0

	Vanadium
	7440-62-2
	32
	32
	0

	Zinc
	7440-66-6
	32
	24
	0

	Metals, Unfiltered 

	Aluminum
	7429-90-5
	126
	73
	7

	Antimony
	7440-36-0
	124
	12
	0

	Arsenic
	7440-38-2
	127
	81
	2

	Barium
	7440-39-3
	126
	126
	0

	Beryllium
	7440-41-7
	124
	3
	0

	Boron
	7440-42-8
	126
	126
	32

	Cadmium
	7440-43-9
	125
	15
	0

	Chromium, Hexavalent
	18540-29-9
	90
	7
	1

	Chromium, Total
	7440-47-3
	127
	116
	8

	Cobalt
	7440-48-4
	99
	12
	0

	Copper
	7440-50-8
	126
	72
	2

	Iron
	7439-89-6
	83
	60
	12

	Lead
	7439-92-1
	125
	91
	2

	Manganese
	7439-96-5
	125
	95
	17

	Mercury
	7439-97-6
	71
	2
	0

	Molybdenum
	7439-98-7
	103
	100
	0

	Nickel
	7440-02-0
	129
	84
	16

	Selenium
	7782-49-2
	125
	87
	5

	Silver
	7440-22-4
	127
	28
	5

	Strontium
	7440-24-6
	37
	37
	3

	Thallium
	7440-28-0
	125
	59
	0

	Tin
	7440-31-5
	83
	10
	1

	Uranium, Total
	7440-61-1
	1
	1
	0

	Vanadium
	7440-62-2
	102
	102
	3

	Zinc
	7440-66-6
	126
	114
	4

	Miscellaneous

	Cyanide
	57-12-5
	105
	13
	5

	Nitrate As N
	14797-55-8
	104
	100
	94

	Nitrite As N
	14797-65-0
	107
	69
	1

	Perchlorate
	14797-73-0
	119
	2
	0

	Radionuclides, Filtered

	234U
	13966-29-5
	4
	4
	1

	235U
	15117-96-1
	4
	4
	0

	238U
	7440-61-1
	4
	4
	0

	Radionuclides, Unfiltered

	239Pu
	15117-48-3
	9
	4
	4*

	Tritium
	10028-17-8
	103
	2
	2*

	234U
	13966-29-5
	14
	14
	1

	235U
	15117-96-1
	6
	6
	0

	238U
	7440-61-1
	14
	14
	0

	SVOCs

	2-Methylnaphthalene
	91-57-6
	28
	1
	0

	Acenaphthene
	83-32-9
	36
	1
	0

	Acenapthylene
	208-96-8
	36
	1
	0

	Anthracene
	120-12-7
	36
	1
	0

	Benzo(a)Pyrene
	50-32-8
	36
	1
	0

	Benzo(b)Fluoranthene
	205-99-2
	36
	1
	0

	Benzo(k)Fluoranthene
	207-08-9
	36
	1
	0

	bis(2-Ethylhexyl)Phthalate
	117-81-7
	36
	6
	0

	Diethyl Phthalate
	84-66-2
	36
	1
	0

	Di-n-Butyl Phthalate
	84-74-2
	36
	1
	0

	Fluoranthene
	206-44-0
	28
	1
	0

	Fluorene
	86-73-7
	36
	1
	0

	Pentachlorophenol
	87-86-5
	34
	1
	0

	Phenanthrene
	85-01-8
	36
	1
	0

	Pyrene
	129-00-0
	36
	1
	0

	VOCs

	Acetone
	67-64-1
	96
	2
	0

	Bromodichloromethane
	75-27-4
	100
	1
	0

	Chloroform
	67-66-3
	100
	2
	1

	Dibromochloromethane
	124-48-1
	100
	1
	0

	Dichlorodifluoromethane
	75-71-8
	99
	1
	0

	Methylene Chloride
	75-09-2
	100
	2
	1

	Toluene
	108-88-3
	100
	3
	1

	* Site-specific background values were not developed for tritium and 239Pu.  All detections were considered exceedances of RRS 1 and carried through for further evaluation.


Table 6I-3, Ogallala Data Evaluation against RRS 1 and GW-Res Nondetected Results, is provided electronically with this attachment.

6I.2.3.1      High Explosives

A total of five high explosives were detected in the Ogallala Aquifer data used in this evaluation.

2-Nitrotoluene was detected in two samples collected at PTX06-1016 (vicinity of Zone 12) and at PTX06-1044 (east of Playa 1).  Concentrations for these samples were 0.00024 mg/L and 0.0027 mg/L, respectively.  The concentration result at PTX06-1044 exceeded RRS 1 (0.001 mg/L) and will be further evaluated in this attachment.

A single detection of 2,4-Dinitrotoluene was observed at PTX06-1043 (northeast of Playa 1) at a concentration of 0.000038 mg/L.  This result was below RRS 1 (0.001 mg/L).

A single detection of 4-Nitrotoluene was observed at PTX06-1056 (offsite southeast of Zone 12) at a concentration of 0.00022 mg/L.  This result was below RRS 1 (0.001 mg/L).

A single detection of HMX was observed at PTX06-1075 (south of Zone 10) at a concentration of 0.0001 mg/L.  This result was below RRS 1 (0.001 mg/L).

RDX was detected in a total of 3 sample results.  Two samples were from PTX06-1032 (offsite domestic supply well) at concentrations of 0.00015 mg/L and 0.00074 mg/L and 1 sample was from PTX06-1072 (east of Zone 11) at a concentration of 0.00022 mg/L.  These results were all below RRS 1 (0.001 mg/L).

6I.2.3.2      Metals

A total of 25 metal constituents were detected in the Ogallala Aquifer data used in this evaluation.  Of these, 16 had detected concentrations that exceeded RRS 1 (i.e., background) and will be further evaluated in this attachment.  The GW RFIR (Stoller, 2004) presented five metal plumes in perched groundwater (boron, total chromium, hexavalent chromium, nickel, and strontium).  The Ogallala Aquifer results for these constituents are discussed below.

Boron exceeded RRS 1 (0.19 mg/L) in 43 sample results (33 unfiltered and 11 filtered).  Boron exceedances were noted at 9 Ogallala Aquifer well locations, including 15-16A, PTX06-1032, PTX06-1033, PTX06-1043, PTX06-1044, PTX06-1056, PTX06-1075, PTX07-1R01, and PTX-BEG-2.  Concentrations that exceeded RRS 1 ranged between 0.194 (PTX06-1032) and 0.23 mg/L (PTX06-1044).

Total chromium exceeded RRS 1 (0.032 mg/L) in 8 unfiltered sample results.  Total chromium exceedances were noted at 2 Ogallala Aquifer well locations, including PTX06-1033 and PTX06-1044.  Concentrations that exceeded RRS 1 ranged between 0.042 mg/L (PTX06-1033) to 0.36 mg/L (PTX06-1033).

Hexavalent chromium exceeded RRS 1 (0.01 mg/L) in 1 unfiltered sample result from PTX06-1033 at a concentration of 0.0195 mg/L.  It should be noted that the remaining 6 detections were reported at a concentration equivalent to the reported detection limit (0.01 mg/L).

Nickel exceeded RRS 1 (0.015 mg/L) in 20 sample results (16 unfiltered and 4 filtered).  Nickel exceedances were noted at 2 Ogallala Aquifer well locations, including PTX06-1033 and PTX06-1044.  Concentrations that exceeded RRS 1 ranged between 0.025 mg/L (PTX06-1044) to 0.63 mg/L (PTX06-1033).

Strontium exceeded RRS 1 (1.13 mg/L) in 5 sample results (3 unfiltered and 2 filtered).  Strontium exceedances were noted at 2 Ogallala Aquifer well locations, including PTX06-1044 and PTX06-1075.  Concentrations that exceeded RRS 1 ranged between 1.14 mg/L (PTX06-1044) to 1.17 mg/L (PTX06-1075).

6I.2.3.3      Miscellaneous Constituents

Based on the evaluation of the Ogallala Aquifer data, cyanide, nitrate, and nitrite were noted as having detected concentrations that exceeded RRS 1 and will be further evaluated in this attachment.  Perchlorate was only detected in about 2% (2 of 90) samples and did not exceed RRS 1.

Cyanide exceeded RRS 1 (0.005 mg/L) in 5 sample results.  Isolated cyanide exceedances were noted at 5 Ogallala Aquifer well locations, including 15-17, 15-20, 15-26, PTX06-1043, and PTX-BEG-2.  Concentrations that exceeded RRS 1 ranged between 0.006 (PTX-BEG-2) and 0.022 mg/L (15-26).

Nitrate exceeded RRS 1 (0.1 mg/L) in 94 sample results.  With the exception of PTX06-1032 and 15-16A, nitrate exceedances were noted at all Ogallala Aquifer well locations included in this assessment.  Concentrations that exceeded RRS 1 ranged between 0.15 (PTX07-1R01) and 10 mg/L (PTX06-1044).

Nitrite exceeded RRS 1 (0.1 mg/L) in 1 sample result from PTX06-1043 at a concentration of 0.18 mg/L.  

6I.2.3.4      Radionuclides

A total of 5 radionuclides were detected in the Ogallala Aquifer data used in this evaluation.  Of these, 3 had detected concentrations that exceeded RRS 1 (234U) or no criteria for comparison (239Pu and tritium) and will be further evaluated in this attachment.

234U exceeded RRS 1 (5.5 pCi/L) in 2 sample results (1 unfiltered and 1 filtered).  234U exceedances were noted on separate sampling events at a single Ogallala Aquifer well location (PTX06-1044) at concentrations of 5.6 pCi/L (unfiltered) and 5.7 pCi/L (filtered).

6I.2.3.5      SVOCs

A total of 15 SVOCs were detected in the Ogallala Aquifer data used in this evaluation.  Of these, all detected concentrations were below RRS 1 and will not be further evaluated in this attachment.  

6I.2.3.6      VOCs

A total of 7 VOCs were detected in the Ogallala Aquifer data used in this evaluation.  Of these, chloroform, methylene chloride, and toluene had detected concentrations that exceeded RRS 1 and will be further evaluated in this attachment.  

Isolated exceedances of chloroform, methylene chloride, and toluene were noted 15-16A, PTX06-1072, and PTX06-1068, respectively.  Concentrations that exceeded RRS 1 (0.005 mg/l) were 0.046 mg/L, 0.0056 mg/L, and 0.011 mg/L for chloroform, methylene chloride, and toluene, respectively.

6I.2.3.7      Summary of Detected Constituents Requiring Further Evaluation 

Apparent in a review of Table 6I-2, organic constituents were infrequently detected.  The majority (> 90%) of organic constituents have frequencies of detection below 4%.  Naturally-occurring constituents, as expected, had a greater frequency of detection, which can be attributed to natural abundance.  Table 6I-4 presents the constituents that had at least one exceedance of RRS 1.  The results from these constituents are discussed in more detail in Section 6I.3.

Table 6I-4.  Constituents that Exceeded RRS 1

	HEs

	 
	2-Nitrotoluene
	 

	Metals

	Aluminum
	Copper
	Selenium

	Arsenic
	Iron
	Silver

	Boron
	Lead
	Strontium

	Chromium, Hexavalent
	Manganese
	Tin

	Chromium, Total
	Nickel
	Vanadium

	 
	 
	Zinc

	Miscellaneous

	Cyanide
	Nitrate As N
	Nitrite As N

	Radionuclides

	239Pu
	Tritium
	234U

	VOCs

	Chloroform
	Methylene Chloride
	Toluene


6I.3      RRS1 Exceedances in the Ogallala Aquifer

A total of 26 naturally- and non-naturally-occurring constituents had at least one exceedance of its corresponding RRS 1 value.  Although there were exceedances of RRS 1 identified, comparison to RRS 1 alone is not indicative of contamination and/or potential risk.  As determined through the RFIR, many of these data points are non-trending and are sporadic.  Many of the metals exceedances are very near the RRS 1 (background) value, and represent the inherent variability present within the aquifer.  Other detections are sporadic, indicating the detections could be false positives.  

Some of the factors considered when evaluating sporadic detections, or detections slightly elevated above background include:

· Presence of the constituent in the perched groundwater that overlies the Ogallala Aquifer.

· Presence/absence of other contaminants that occur in the overlying perched groundwater and have better transport capabilities and higher contaminant concentrations – these contaminants would better provide detection capabilities in the underlying Ogallala Aquifer if the contaminant migrates downward.

· Potential source areas that can contribute the constituent to the Ogallala Aquifer.

· Collection of subsequent samples or confirmation samples that indicate the constituent was not present.

· Fate and transport properties of the constituent  - most organics have better transport capabilities than metals.

· The constituent is a common laboratory contaminant.

Because uncertainties exist in this data, particularly in areas where contaminated perched groundwater overlies the Ogallala Aquifer well data collected, the RRS 1 exceedances listed in Table 6I-4 are qualitatively evaluated for risk by comparing the detected values to the TCEQ GW-Res values.  The TCEQ GW-Res values are protective of groundwater ingestion for residential exposure.  The GW-Res values are based on the MCL, when available, or RRS 2 equations, presented in 30 TAC §335.559, using residential exposure assumptions.  GW-Res values used in the evaluation of the Ogallala Aquifer data can be found online: http://www.tnrcc.state.tx.us/permitting/rrr.htm; the tables dated March 2005 were used for this assessment.  

Table 6I-5 presents a summary of the total number of exceedances of GW-Res for detected constituents that exceeded RRS 1.  Table 6I-3 presents the evaluation of all sample-specific results evaluated in this assessment of the Ogallala Aquifer.

Table 6I-5.  Comparison of RRS 1 Exceedances to GW-Res

	Constituent
	CAS Number
	Total Number of Detections
	Max Detect
	Units
	GW-Res
	Total Number of GW-Res Exceedances

	HEs

	2-Nitrotoluene
	88-72-2
	2
	0.0027
	mg/L
	0.37
	0

	Metals, Filtered

	Boron
	7440-42-8
	33
	0.25
	mg/L
	7.3
	0

	Manganese
	7439-96-5
	13
	0.47
	mg/L
	1.7
	0

	Nickel
	7440-02-0
	18
	0.41
	mg/L
	0.73
	0

	Selenium
	7782-49-2
	18
	0.011
	mg/L
	0.05
	0

	Strontium
	7440-24-6
	18
	1.2
	mg/L
	22
	0

	Metals, Unfiltered

	Aluminum
	7429-90-5
	73
	5.0
	mg/L
	37
	0

	Arsenic
	7440-38-2
	81
	0.014
	mg/L
	0.01
	2

	Boron
	7440-42-8
	126
	0.28
	mg/L
	7.3
	0

	Chromium, Hexavalent
	18540-29-9
	7
	0.020
	mg/L
	0.1
	0

	Chromium, Total
	7440-47-3
	116
	0.36
	mg/L
	0.1
	4

	Copper
	7440-50-8
	72
	0.19
	mg/L
	1.3
	0

	Iron1
	7439-89-6
	60
	13
	mg/L
	0.3
	12

	Lead
	7439-92-1
	91
	0.042
	mg/L
	0.015
	2

	Manganese
	7439-96-5
	95
	0.46
	mg/L
	1.7
	0

	Nickel
	7440-02-0
	84
	0.63
	mg/L
	0.73
	0

	Selenium
	7782-49-2
	87
	0.017
	mg/L
	0.05
	0

	Silver
	7440-22-4
	28
	0.073
	mg/L
	0.18
	0

	Strontium
	7440-24-6
	37
	1.2
	mg/L
	22
	0

	Tin
	7440-31-5
	10
	0.012
	mg/L
	22
	0

	Vanadium
	7440-62-2
	102
	0.052
	mg/L
	0.26
	0

	Zinc
	7440-66-6
	114
	0.54
	mg/L
	11
	0

	Miscellaneous

	Cyanide
	57-12-5
	13
	0.022
	mg/L
	0.2
	0

	Nitrate As N
	14797-55-8
	100
	10
	mg/L
	10
	0

	Nitrite As N
	14797-65-0
	69
	0.181
	mg/L
	1.0
	0


Table 6I-5.  Comparison of RRS 1 Exceedances to GW-Res (continued)

	Constituent
	CAS Number
	Total Number of Detections
	Max Detect
	Units
	GW-Res
	Total Number of GW-Res Exceedances

	Radionuclides, Filtered

	234U2
	13966-29-5
	4
	5.7
	pCi/L
	27
	0

	Radionuclides, Unfiltered

	239Pu2
	15117-48-3
	4
	0.012
	pCi/L
	15
	0

	Tritium2
	10028-17-8
	2
	10
	pCi/L
	20000
	0

	234U2
	13966-29-5
	14
	5.6
	pCi/L
	27
	0

	VOCs

	Chloroform
	67-66-3
	2
	0.046
	mg/L
	0.365
	0

	Methylene Chloride
	75-09-2
	2
	0.0056
	mg/L
	0.005
	1

	Toluene
	108-88-3
	3
	0.011
	mg/L
	1.0
	0

	1. GW-Res values are not available for iron.  Comparison value is secondary MCL (for taste and odor).

	2. GW-Res values are not available for radionuclides.  Comparison value is tap water MCL.


As a result of the evaluation against the TCEQ GW-Res value, a total of five constituents had detected results that exceeded the corresponding TCEQ GW-Res (Table 6I-6).

Table 6I-6.  Constituents that Exceeded GW-Res

	 Metals

	Arsenic
	Iron

	Chromium, Total
	Lead

	 VOCs

	Methylene Chloride


To better assess whether these measured concentrations are indicative of contamination, the Ogallala Aquifer data results that exceeded both RRS 1 and GW-Res values were further reviewed.  The following questions were posed: 

· Are detections indicative of contamination from Plant activities? 

· Is the constituent present in the perched groundwater above or upgradient of the Ogallala Aquifer well showing the detection?

· What are the transport properties of the constituent?

· Do confirmation or subsequent samples validate the detections?

· Would high sample turbidity have affected the sample result?

· Is there a consistent trend observed in the constituent-specific results at the Ogallala Aquifer well location over time?

Each of the constituents with exceedances of RRS 1 and GW-Res are discussed below.

6I.3.1      Arsenic

Among the Ogallala Aquifer wells considered in this evaluation, arsenic exceeded the RRS 1 (0.012 mg/L) and GW-Res (0.01 mg/L) in two sample results from a single well location (PTX06-1033) located east of Zone 12.  Reported concentrations for these samples were 0.013 mg/L and 0.014 mg/L, respectively.  The apparent arsenic exceedances are not indicative of contamination based on the following lines of evidence:

· The perched groundwater does not have an arsenic plume that originated from Pantex activities.

· Concentrations are only slightly above the arsenic background.  The maximum detected concentration came from a very turbid sample (turbidity equal to 64 nephelometric turbidity units [NTUs]).  As noted in the GW RFIR (Stoller, 2004), a filtered sample collected during the same sampling event was non-detect.

· Arsenic did not exceed RRS 1 in any filtered data results.  This observation is consistent with the GW RFIR (Stoller, 2004), which documented a close correlation between unfiltered arsenic and turbidity.

· There is not a consistent trend to support contamination at PTX06-1033.  The maximum detected concentration was collected in May 2002.  Seven subsequent sampling events between July 2002 and February 2005 have resulted in non-detect results or concentrations below RRS 1.

6I.3.2      Chromium, Total

Total chromium detections exceeded the RRS 1 (0.032 mg/L) and GW-Res (0.1 mg/L) in four sample results from two well locations, PTX06-1033 and PTX06-1044, located east of Zone 12 and east of Playa 1, respectively.  Reported concentration for these samples results ranged from 0.16 mg/L to 0.36 mg/L at PTX06-1033 and 0.27 mg/L at PTX06-1044.  The apparent chromium exceedances are not indicative of contamination based on the following lines of evidence:

· Total chromium did not exceed RRS 1 in any filtered data results.  This observation is consistent with the GW RFIR (Stoller, 2004), which documented a close correlation between unfiltered chromium and turbidity.

· There is not a consistent trend to support contamination at PTX06-1033.  The maximum detected concentration was collected in February 2004.  In four sampling events between July 2002 and August 2003, reported concentrations at this well location ranged between 0.001 mg/L and 0.042 mg/L.  Two subsequent sampling events in July 2004 and February 2005 have resulted in concentrations of 0.011 mg/L and 0.014 mg/L, respectively.  Similar trends in the data, elevated concentration preceded and succeeded by much lower detected results, are observed for the other exceeding concentrations.

· There is not a consistent trend to support contamination at PTX06-1044.  The maximum detected concentration was collected in February 2004.  In five sampling events between August 2000 and August 2003, reported concentrations at this well location ranged between 0.0048 mg/L and 0.071 mg/L.  Three subsequent sampling events between April 2004 and February 2005 have resulted in concentrations ranging between 0.0039 mg/L and 0.0096 mg/L.

· All RRS 1 exceedances identified in the Ogallala Aquifer dataset are limited to two well locations (PTX06-1033 and PTX06-1044).  It is believed that the fine-grained zone is an effective barrier to downward migration beneath Zone 12, thus requiring chromium in perched groundwater to move away from these locations rather than migrate immediately downward.  Transport characteristics of total chromium (e.g., high Kd and high retardation factor) indicate travel times required for total chromium to move from Zone 12 source areas in the soil column to perched groundwater, through perched groundwater and the fine-grained zone, then to these locations in the Ogallala Aquifer would be much greater than the 40 to 50 years of Plant operation.

6I.3.3      Iron

Iron exceeded the RRS 1 (0.37 mg/L) in 12 sample results from three production well locations (15-17, 15-20, and 15-32) located onsite to the northeast of Playa 1, two investigation wells (OW-WR-39 and PTX06-1044) located in the vicinity of Playa 1, one investigation well (PTX06-1033) east of Zone 12, and at the domestic supply well offsite to the southeast of the Plant (PTX06-1032).  Reported concentration for these sample results ranged between 0.41 mg/L (15-17) to 13 mg/L (PTX06-1033).  The apparent iron exceedances are not indicative of contamination and are not considered further in this risk assessment based on the following information:

· Iron is an essential nutrient.

· Production wells are not located within the perched groundwater plume.

· No other COPCs from the perched groundwater have been identified in the production wells.

· High turbidity is typically seen in wells with very low water levels (i.e., PTX06-1032).

· Iron is typically seen in turbid samples – PTX06-1033 has typically produced highly turbid samples due to aquifer material that is drawn into the well.

· The iron secondary MCL is based on taste considerations; therefore, high values in the aquifer do not represent a health risk.

· TCEQ does not require evaluation of essential nutrients (calcium, iron, magnesium, phosphorus, potassium, and sodium) in soil because the Recommended Dietary Allowances (RDAs) of these nutrients are significantly higher than the dose that could be ingested from even heavily contaminated soil (TNRCC, 2001).  EPA also recommends that essential nutrients not be considered because these compounds are toxic only at very high doses (i.e., much higher than those that could be associated with contact at a site).  
· Soil backgrounds for iron throughout the entire soil column are high and range from 25,000 mg/kg to 34,000 mg/kg.  
6I.3.4      Lead

Lead exceeded the RRS 1 (0.014 mg/L) in 2 sample results from the domestic supply well offsite to the southeast of the Plant (PTX06-1032).  Reported concentrations for these sample results are 0.023 mg/L and 0.042 mg/L.  The apparent lead exceedances are not indicative of contamination based on the following lines of evidence:

· The perched groundwater does not have a lead plume that originated from Pantex activities.  As reported in the GW RFIR (Stoller, 2004), lead does not exceed the RRS 1 in any perched groundwater samples.

· There is not a consistent trend to support lead contamination at PTX06-1032.  With the exception of the two observed exceedances, detected concentrations from 11 individual sampling events ranged between 0.00019 mg/L and 0.0064 mg/L.

· Confirmation sampling could not reproduce observed exceedances.  The confirmation sample result collected with the original detection of 0.023 mg/L, was 0.0028 mg/L.

· Field duplicate results suggest that the observed concentration is uncertain and may be much lower.  A field duplicate result associated with the detection of 0.042 mg/L, was 0.0086 mg/L.

6I.3.5      Methylene Chloride

Methylene chloride exceeded the PQL (0.005 mg/L) and GW-Res (0.005 mg/L) in 1 sample result from PTX06-1072 located on the west side of Zone 11 in an area where perched groundwater has not been observed.  The reported concentration for this sample is slightly above the PQL and GW-Res value (0.0056 mg/L).  The apparent methylene chloride exceedance is not indicative of contamination based on the following lines of evidence:

· Methylene chloride was only detected in 2% (2 of 100 samples) of samples analyzed.  Methylene chloride is a common laboratory contaminant (EPA, 1989).

· High concentrations of VOCs in soil gas above the fine-grained zone have been reported near this location.  However, no other VOCs detected at higher concentration in the soil gas above the fine-grained zone have been observed in the Ogallala Aquifer at or near PTX06-1072.

· There is not a consistent trend to support methylene chloride contamination at PTX06-1072.  Five subsequent sampling events between July 2002 and April 2004 have resulted in non-detect results.

6I.4      Uncertainty Associated with Ogallala Aquifer Data Evaluation

The following section presents uncertainties associated with the Ogallala Aquifer data evaluation.  Section 6I.4.1 presents a comparison of RRS 1 and GW-Res values used for this evaluation, Section 6I.4.2 presents an evaluation of elevated detection limits, and Section 6I.4.3 summarizes constituents analyzed in the Ogallala Aquifer that did not have any criteria for evaluation.

6I.4.1      Differences between RRS 1 and GW-Res Values

The RRS 1 values (i.e., PQLs) and GW-Res values were compared to ensure that conclusions regarding detected organic constituents in the Ogallala Aquifer would not change due to the use of the RRS 1 as a benchmark for selecting which constituents are further evaluated in this BRA.  Naturally-occurring constituents are excluded from this evaluation since constituents detected below background values do not require further assessment as discussed in 30 TAC §335.554.  

A total of 94 constituents analyzed in the Ogallala Aquifer had GW-Res values that were less than the corresponding RRS 1.  Of these, eight constituents were detected in the Ogallala Aquifer.  Table 6I-7 presents the results.

Table 6I-7.  Comparison of Organic RRS 1 and GW-Res

	Constituent
	CAS Number
	Max Detect
	Units
	Total Number of Samples
	Total Number of Detects
	PQL
	GW-Res

	HEs

	2,4-Dinitrotoluene
	121-14-2
	0.000038
	mg/L
	131
	1
	0.001
	0.00013

	SVOCs

	Benzo(a)Pyrene
	50-32-8
	0.0014
	mg/L
	36
	1
	0.01
	0.0002

	Benzo(b)Fluoranthene
	205-99-2
	0.00024
	mg/L
	36
	1
	0.01
	0.0002

	Benzo(k)Fluoranthene
	207-08-9
	0.00025
	mg/L
	36
	1
	0.01
	0.0012

	bis(2-Ethylhexyl)Phthalate
	117-81-7
	0.0056
	mg/L
	36
	6
	0.02
	0.006

	Pentachlorophenol
	87-86-5
	0.0033
	mg/L
	34
	1
	0.02
	0.001

	VOCs

	Bromodichloromethane
	75-27-4
	0.0016
	mg/L
	100
	1
	0.0025
	0.0014


Due to elevated RRS 1 values, maximum detected concentrations for benzo(a)pyrene, benzo(b)fluoranthene, pentachlorophenol, and bromodichloromethane were not carried forward for further evaluation.  If the comparison to RRS 1 was not conducted, these results would have exceeded the corresponding GW-Res value.  Apparent from Table 6I-7, these results represent isolated detections, evidenced by detection frequencies ranging from 1% to 3%.  The perched groundwater does not have contaminant plumes for any of these constituents.  Due to the presence of only isolated detections, there is not enough evidence to support contamination.

Maximum detected concentrations of 2,4-dinitrotoluene, benzo(k)fluoranthane, and bis(2-ethylhexyl)phthalate do not exceed the RRS 1 or GW-Res values.

6I.4.2      Evaluation of Elevated Detection Limits

Upon review of the Ogallala Aquifer data results used in this evaluation, there are instances when the detection limits for non-detect samples are elevated relative to the RRS 1 and/or GW-Res, therefore it is theoretically possible that the chemical could actually be present and not be carried forward for further evaluation.    

Elevated detection limits can occur for several reasons, including:

· Sample matrix interferences

· Dilutions

· Lack of suitable analytical method that can reliably detect to the risk-based concentration (e.g., se of broad-spectrum methods for analysis of SVOCs and VOCs).

To address the uncertainty regarding elevated detection limits, detection limits for non-detect constituents are compared to the RRS 1 and GW-Res.  Table 6I-8 presents a summary of the constituents that had at least one non-detect result with a detection limit that exceeded both the RRS 1 and GW-Res.  For each of these constituents, Table 6I-8 summarizes the total number of samples and range of detection limits for sample-specific detection limits that exceed RRS1 and GW-Res and sample-specific detection limits that were below RRS 1 and GW-Res.  Table 6I-3 presents the evaluation of all sample-specific results evaluated in this assessment of the Ogallala Aquifer.

A total of 61 constituents were identified with at least one sample-specific non-detect result with a corresponding detection limit that exceeds both the RRS1 and GW-Res.  Of these approximately half were SVOCs.  To ensure that constituents were potentially present and not carried forward for further evaluation, both total number of samples and range of detection limits for sample-specific detection limits that exceed RRS1 and GW-Res and sample-specific detection limits that were below RRS 1 and GW-Res were reviewed.  

Based on this evaluation the presence of elevated detection limits represent isolated occurrences; specifically,

· Dioxins/Furans – Small sample size prevents accurate assessment of whether potential contamination is an issue.  Regardless, due to transport characteristics of dioxins/furans (e.g., high Kd and high retardation factor) the presence of contamination in the Ogallala Aquifer is not likely.  Additionally, dioxin/furans are not common contaminants at Pantex and have typically only been seen, at very low concentrations at the Burning Ground.
· Detection limits for non-detect concentrations of 2,4-dinitrotoluene were below RRS 1 and GW-Res in 129 of 130 (> 99%) results. 
· Herbicides – Detection limits for herbicides are generally greater than the evaluation criteria.  These herbicides have not been detected in perched groundwater and thus there is no reason to believe there is a potential for contamination in the Ogallala Aquifer.

· Metals – Detection limits for non-detect concentrations of metals were below RRS 1 and GW-Res in 80% (arsenic) to 98% (antimony) results.
· Detection limits for non-detect concentrations of cyanide were below RRS 1 and GW-Res in 89 of 92 (97%) results.
· Detection limits for non-detect concentrations of PCB-1221 were below RRS 1 and GW-Res in 6 of 11 results.  Due to transport characteristics of PCBs (e.g., high Kd and high retardation factor) the presence of contamination in the Ogallala Aquifer is highly unlikely.
· Pesticides – Detection limits for pesticides are consistently greater than the evaluation criteria.  These pesticides have not been detected in perched groundwater and are not widespread contaminants at Pantex, thus there is no reason to believe there is a potential for contamination in the Ogallala Aquifer.

· SVOCs – Detection limits were below RRS 1 and GW-Res in approximately 60% of SVOC results.  A few SVOCs (7,12-dimethylbenz(a)anthracene, benzidine, hexachlorobenzene, hexachlorophene, isosafrole, methapyrilene, and safrole) showed detection limits that consistently exceeded evaluation criteria.  These SVOCs have not been detected in perched groundwater and they are not common contaminants at Pantex, thus there is no reason to believe there is a potential for contamination in the Ogallala Aquifer.

	Table 6I-8.  Summary of Detection Limit Evaluation



	Constituent
	CAS Number
	RRS 1 (mg/L)
	GW-Res (mg/L)
	Total # Non-detect Samples
	Non-detect DLs less than RRS 1 and GW-Res
	Non-detect DLs greater than RRS 1 and GW-Res

	
	
	
	
	
	Total # Samples
	Min DL (mg/L)
	Max DL (mg/L)
	Total # Samples
	Min DL (mg/L)
	Max DL (mg/L)

	Dioxins and Furans

	1,2,3,4,6,7,8-Heptachlorodibenzo-p-Dioxin
	35822-46-9
	2.50E-08
	NC
	2
	0
	--
	--
	2
	4.35E-05
	1.00E-02

	2,3,7,8-Tetrachlorodibenzo-p-Dioxin
	1746-01-6
	5.00E-09
	NC
	18
	0
	--
	--
	18
	2.58E-07
	1.00E-02

	Heptachlorinated Dibenzofurans, (Total)
	38998-75-3
	2.50E-08
	NC
	2
	0
	--
	--
	2
	4.35E-05
	1.00E-02

	Hexachlorinated Dibenzofurans, (Total)
	55684-94-1
	2.50E-08
	NC
	2
	0
	--
	--
	2
	4.35E-05
	1.00E-02

	Hexachlorinated Dibenzo-p-Dioxins, (Total)
	34465-46-8
	2.50E-08
	NC
	2
	0
	--
	--
	2
	4.35E-05
	1.00E-02

	Octachlorodibenzo-p-Dioxin
	3268-87-9
	2.50E-08
	NC
	2
	0
	--
	--
	2
	4.35E-05
	1.00E-02

	Pentachlorinated Dibenzofurans, (Total)
	30402-15-4
	2.50E-08
	NC
	2
	0
	--
	--
	2
	4.35E-05
	1.00E-02

	Pentachlorinated Dibenzo-p-Dioxins, (Total)
	36088-22-9
	2.50E-08
	NC
	2
	0
	--
	--
	2
	4.35E-05
	1.00E-02

	Tetrachlorinated Dibenzofurans, (Total)
	55722-27-5
	1.00E-08
	NC
	2
	0
	--
	--
	2
	4.35E-05
	1.00E-02

	Tetrachlorinated Dibenzo-p-Dioxins, (Total)
	41903-57-5
	5.00E-09
	NC
	2
	0
	--
	--
	2
	4.35E-05
	1.00E-02

	HEs

	2,4-Dinitrotoluene
	121-14-2
	1.00E-03
	1.25E-04
	130
	129
	1.00E-04
	1.00E-03
	1
	1.30E-03
	1.30E-03

	Herbicides

	Dinoseb
	88-85-7
	9.50E-04
	7.00E-03
	19
	11
	1.00E-04
	6.00E-04
	8
	9.60E-03
	2.00E-02

	MCPA
	94-74-6
	NC
	1.83E-02
	12
	0
	--
	--
	12
	2.50E-02
	4.00E-01

	MCPP
	93-65-2
	NC
	3.65E-02
	12
	3
	2.50E-02
	2.50E-02
	9
	5.21E-02
	4.00E-01

	Metals, Filtered

	Arsenic
	7440-38-2
	1.20E-02
	1.00E-02
	19
	14
	5.00E-03
	5.00E-03
	5
	1.50E-02
	1.50E-02

	Metals, Unfiltered

	Antimony
	7440-36-0
	1.50E-02
	6.00E-03
	112
	110
	2.00E-03
	1.50E-02
	2
	5.00E-02
	6.00E-02

	Arsenic
	7440-38-2
	1.20E-02
	1.00E-02
	46
	38
	5.00E-03
	1.00E-02
	8
	1.50E-02
	1.50E-02

	Beryllium
	7440-41-7
	1.50E-03
	4.00E-03
	121
	108
	1.00E-04
	4.00E-03
	13
	5.00E-03
	5.00E-03

	Chromium, Hexavalent
	18540-29-9
	1.00E-02
	1.00E-01
	83
	79
	1.00E-02
	1.50E-02
	4
	1.00E+01
	1.50E+01

	Miscellaneous

	Cyanide
	57-12-5
	5.00E-03
	2.00E-01
	92
	89
	5.00E-06
	1.00E-02
	3
	2.50E-01
	2.50E-01

	PCBs

	PCB-1221 (Aroclor-1221)
	11104-28-2
	1.00E-03
	NC
	11
	6
	1.00E-04
	1.00E-03
	5
	2.00E-03
	2.00E-03


	Table 6I-8.  Summary of Detection Limit Evaluation (continued)



	Constituent
	CAS Number
	RRS 1 (mg/L)
	GW-Res (mg/L)
	Total # Non-detect Samples
	Non-detect DLs less than RRS 1 and GW-Res
	Non-detect DLs greater than RRS 1 and GW-Res

	
	
	
	
	
	Total # Samples
	Min DL (mg/L)
	Max DL (mg/L)
	Total # Samples
	Min DL (mg/L)
	Max DL (mg/L)

	Pesticides

	Azobenzene
	103-33-3
	NC
	7.74E-04
	5
	0
	--
	--
	5
	1.00E-02
	1.01E-02

	Diethyl o-2-Pyrazinyl Phosporothioate o,o (Thionazine)
	297-97-2
	NC
	2.56E-03
	23
	0
	--
	--
	23
	9.60E-03
	5.00E-02

	Disulfoton
	298-04-4
	5.00E-03
	1.46E-03
	19
	0
	--
	--
	19
	9.60E-03
	5.00E-02

	Parathion, Methyl
	298-00-0
	5.00E-03
	9.13E-03
	25
	0
	--
	--
	25
	9.60E-03
	5.00E-02

	SVOCs

	1,4-Dioxane (p-Dioxane)
	123-91-1
	1.00E-02
	7.74E-03
	13
	11
	9.70E-03
	1.00E-02
	2
	1.05E-02
	2.50E-02

	2-Acetylaminofluorene
	53-96-3
	2.00E-02
	2.24E-04
	28
	24
	9.60E-03
	1.05E-02
	4
	1.00E-01
	1.00E-01

	2-Nitroaniline
	88-74-4
	2.00E-02
	1.10E-02
	28
	24
	9.60E-03
	1.05E-02
	4
	5.00E-02
	5.00E-02

	3,3'-Dichlorobenzidine
	91-94-1
	2.00E-02
	1.89E-04
	28
	24
	9.60E-03
	2.00E-02
	4
	5.00E-02
	5.00E-02

	3,3'-Dimethylbenzidine
	119-93-7
	1.00E-02
	9.26E-06
	27
	21
	9.60E-03
	1.00E-02
	6
	1.01E-02
	5.00E-02

	3-Nitroaniline
	99-09-2
	1.00E-02
	1.10E-02
	28
	24
	9.60E-03
	1.05E-02
	4
	5.00E-02
	5.00E-02

	4-Aminobiphenyl (4-Biphenylamine)
	92-67-1
	2.00E-02
	1.40E-05
	28
	24
	9.60E-03
	2.00E-02
	4
	5.00E-02
	5.00E-02

	4-Nitroaniline
	100-01-6
	1.00E-02
	2.24E-02
	28
	24
	9.60E-03
	2.00E-02
	4
	5.00E-02
	5.00E-02

	4-Nitroquinoline-n-Oxide
	56-57-5
	2.00E-02
	9.06E-06
	26
	22
	9.60E-03
	1.05E-02
	4
	1.00E-01
	1.00E-01

	7,12-Dimethylbenz(a)Anthracene
	57-97-6
	NC
	3.41E-06
	23
	0
	--
	--
	23
	9.60E-03
	2.00E-02

	Benzidine
	92-87-5
	1.00E-02
	3.70E-07
	3
	0
	--
	--
	3
	4.85E-02
	5.05E-02

	Carbazole
	86-74-8
	1.00E-02
	4.26E-03
	12
	10
	9.70E-03
	1.00E-02
	2
	1.01E-02
	1.05E-02

	Diallate
	2303-16-4
	1.00E-02
	1.40E-03
	28
	22
	9.60E-03
	1.00E-02
	6
	1.01E-02
	2.00E-02

	Ethyl Methanesulfonate
	62-50-0
	1.00E-02
	8.60E-03
	28
	26
	9.60E-03
	1.00E-02
	2
	1.01E-02
	1.05E-02

	Famphur
	52-85-7
	5.00E-02
	1.10E-03
	27
	24
	9.60E-03
	1.05E-02
	3
	1.00E-01
	1.00E-01

	Hexachlorobenzene
	118-74-1
	NC
	1.00E-03
	31
	0
	--
	--
	31
	9.60E-03
	1.25E-02

	Hexachlorophene
	70-30-4
	1.00E-01
	1.10E-02
	27
	5
	9.60E-03
	1.00E-01
	22
	4.81E-01
	5.26E-01

	Hexachloropropene
	1888-71-7
	2.00E-02
	3.65E-02
	28
	24
	9.60E-03
	1.05E-02
	4
	1.00E-01
	1.00E-01

	Isosafrole
	120-58-1
	NC
	3.87E-04
	21
	0
	--
	--
	21
	9.60E-03
	2.00E-02

	Kepone
	143-50-0
	5.00E-02
	5.32E-05
	28
	24
	9.60E-03
	1.05E-02
	4
	1.00E-01
	1.00E-01

	Methapyrilene
	91-80-5
	NC
	1.81E-04
	23
	0
	--
	--
	23
	9.60E-03
	5.00E-02

	Methyl Methanesulfonate
	66-27-3
	1.00E-02
	8.60E-03
	28
	26
	9.60E-03
	1.00E-02
	2
	1.01E-02
	1.05E-02

	n-Nitrosodiethylamine
	55-18-5
	1.00E-02
	5.68E-07
	28
	18
	9.60E-03
	1.00E-02
	10
	1.01E-02
	2.00E-02

	n-Nitrosodimethylamine
	62-75-9
	1.00E-02
	1.67E-06
	27
	25
	9.60E-03
	1.00E-02
	2
	1.01E-02
	1.05E-02

	n-Nitrosomethylethylamine
	10595-95-6
	1.00E-02
	3.87E-06
	18
	16
	9.70E-03
	1.00E-02
	2
	1.01E-02
	1.05E-02

	n-Nitrosomorpholine
	59-89-2
	1.00E-02
	1.27E-04
	18
	16
	9.70E-03
	1.00E-02
	2
	1.01E-02
	1.05E-02

	n-Nitrosopiperidine
	100-75-4
	1.00E-02
	9.06E-05
	28
	26
	9.60E-03
	1.00E-02
	2
	1.01E-02
	1.05E-02

	Pentachloronitrobenzene
	82-68-8
	2.00E-02
	3.28E-03
	28
	24
	9.60E-03
	1.05E-02
	4
	5.00E-02
	5.00E-02

	Pentachlorophenol
	87-86-5
	2.00E-02
	1.00E-03
	33
	22
	9.60E-03
	1.12E-02
	11
	4.81E-02
	5.00E-02

	Safrole
	94-59-7
	NC
	3.87E-03
	23
	0
	--
	--
	23
	9.60E-03
	2.00E-02

	Tetraethyldithiopyrophosphate
	3689-24-5
	2.00E-02
	1.83E-02
	18
	14
	9.70E-03
	1.05E-02
	4
	5.00E-02
	5.00E-02

	VOCs

	1,1-Dichloropropene
	563-58-6
	NC
	8.52E-04
	22
	4
	5.00E-04
	5.00E-04
	18
	1.00E-03
	5.00E-03

	2-Chloroethyl Vinyl Ether
	110-75-8
	NC
	7.74E-04
	1
	0
	--
	--
	1
	5.00E-03
	5.00E-03

	Bromodichloromethane
	75-27-4
	2.50E-03
	1.37E-03
	99
	82
	5.00E-04
	2.50E-03
	17
	5.00E-03
	5.00E-03

	Methylene Chloride
	75-09-2
	5.00E-03
	5.00E-03
	98
	33
	1.00E-03
	5.00E-03
	65
	1.00E-02
	1.00E-02

	Pentachloroethane
	76-01-7
	2.50E-02
	3.28E-02
	85
	81
	5.00E-03
	2.50E-02
	4
	5.00E-02
	5.00E-02

	
	
	
	
	
	
	
	
	
	
	

	DL – Detection Limit
	
	
	
	
	
	
	
	
	
	

	NC - No criteria available.
	
	
	
	
	
	
	
	
	
	

	-- No sample results to include in range.
	
	
	
	
	
	
	
	
	
	


· VOCs – Detection limits for concentrations of bromodichloromethane and pentachloroethane were below RRS 1 and GW-Res in 83% and 95% of non-detect results.  2-chloroethyl vinyl ether and 1,1-dichloropropene have not been detected in perched groundwater and thus, there is no reason to believe there is a potential for contamination in the Ogallala Aquifer.  Detection limits for methylene chloride were below evaluation criteria in 33 of 98 samples that were reported as non-detect.  Although the majority of detection limits exceeded evaluation criteria, analyses conducted using detection limits below evaluation criteria have been conducted at 12 of the 14 well locations sampled (the exception being PTX-BEG-2 and PTX06-1076).  Methylene chloride is not a COPC in the perched groundwater.
6I.4.3      Constituents with No Criteria for Evaluation

Apparent from a review of the Ogallala Aquifer data used in this evaluation, a wide array of constituents were analyzed primarily because of the use of broad-spectrum methods.  Not all constituents have established RRS1 and/or GW-Res values.  A total of three constituents (2-nitropropane, bis(2-chloroisopropyl)ether, and cis-1,4-dichloro-2-butene ) analyzed in the Ogallala Aquifer did not have a RRS 1 or GW-Res value for use in this evaluation.  The results for these constituents are presented at the end of Table 6I-3.  None of these constituents had detectable concentrations.  In addition, these constituents have not been detected in perched groundwater and thus, there is no reason to believe there is a potential for contamination in the Ogallala Aquifer.

6I.5      Summary

A review of the Ogallala Aquifer groundwater data was completed per agreements reached with TCEQ during the review and comment phase of the Groundwater RFIR.  The purpose of this review was to assess the Ogallala Aquifer groundwater data to evaluate the potential health risks of RRS 1 exceedances.  Ogallala Aquifer monitoring wells included in the review were selected based upon their location relative to sites evaluated in the HHRA.  Available data were evaluated against background levels (RRS 1) and residential RRS 2 levels.  Sample detection limits were also evaluated against these criteria.  Constituents detected in the Ogallala Aquifer groundwater data set were evaluated for frequency of detection, patterns of detection (were the constituents present in the perched groundwater above or in upgradient locations in either the perched groundwater or Ogallala Aquifer), and constituent-specific transport properties, based on the conceptual understanding of the subsurface flow system.  Results of the evaluation are summarized below:

· Sporadic detections of HEs, VOCs, and SVOCs occur within the Ogallala Aquifer groundwater data set.  However, the detections are infrequent, have no recognizable pattern or trend associated with them, and were not able to be reproduced through confirmation sampling.  Many of the detections were sent to two different labs with reported results varying significantly. 

· Naturally occurring inorganic compounds (metals) and radionuclides occur more frequently due to natural abundance.  No recognizable pattern was associated with the detections.  Transport properties and subsurface modeling do not support metals or radioactive contamination of the Ogallala Aquifer. 

· Because of the widespread contamination in the perched groundwater, Ogallala Aquifer monitoring wells are widely spaced and may not be in the best locations to detect first breakthrough of constituents.  Great care has been taken by Pantex to mitigate or prevent, to the extent possible, the creation of man-made migration pathways from perched groundwater to the Ogallala Aquifer through drilling and monitor well installation.  Nevertheless, Pantex does have monitoring wells in key locations for the detection of constituents in the Ogallala Aquifer. 

· Constituents detected above RRS 1 and the GW-Res in the Ogallala Aquifer are not present in recognizable or definitive patterns at one or more monitoring well locations included in this evaluation.  Therefore, no health risks are predicted based upon the data used to complete this evaluation.

