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1.0 INTRODUCTION

Basic Remediation Company (BRC) has prepared this revised Workplan for Parcels 4A and 4B (Workplan). The revised Workplan includes changes made as a result of Nevada Division of Environmental Protection (NDEP) comments received on a previous (October 20, 2006) version of the Workplan. Responses to the NDEP Comments are provided in Attachment A to this Workplan.

The Workplan describes tasks for performance of an environmental investigation in the Parcels 4A and 4B area (the Site) of the BMI Common Area located in Henderson, Nevada (Figure 1). The Site comprises the NDEP’s No Further Action Parcels 4A and 4B. This Workplan is intended to provide data to confirm existing data and fill identified data gaps with regards to possible contaminant distribution on these Parcels. Parcels 4A and 4B were not directly used for any manufacturing or waste disposal activities. It is located adjacent to BMI waste disposal ponds and the TIMET production facility. Based on the data collected, a residential human health risk assessment may be warranted to affirm the existing NFAs for Parcels 4A and 4B. Should such a risk assessment be warranted, it will be conducted using risk assessment methodologies approved by the NDEP. 
The Workplan addresses potential impacts to Site soil and soil vapor from the adjacent former BMI Upper and Lower Ponds and Ditches Common Area, and from BMI Complex sites. In this workplan, we recommend collecting samples throughout the Site on a biased random grid to provide enough samples for completion of a statistically robust assessment of contaminant distribution, and if desired, to provide a robust data set upon which to perform a residential human health risk assessment. In addition to samples collected at random, we also recommend collecting focused samples from specific areas for further investigation, including: (1) areas along the northern boundary of Parcels 4A and 4B where spills or groundwater mounding from the adjacent Upper Ponds and Ditches may have impacted shallow soil and/or soil vapor, (2) the “anomalous arsenic sampling result” area from a historic investigation, (3) a portion of the Site where a historic aerial radiological survey indicated possible elevated gamma radiation levels, (4) the northwestern corner of the Site where volatile organic compounds (VOCs) have been detected in groundwater located approximately 40 feet or greater below ground surface (bgs), (5) a stormwater diversion ditch that may have potentially intercepted chemically-impacted stormwater,(6) areas within the Site where concentrations of pesticides and hexachlorobenzene above U.S. Environmental Protection Agency (U.S. EPA) residential Preliminary Remediation Goals (rPRGs) were reported in a Draft Site Closure Plan (BRC, 2004), (7) a location where three pole-mounted transformers have released oil to the surface, and (8) an area where fine-grained soils were identified. Recent data validation by BRC (BRC and MWH, 2006a) indicates these high concentrations of pesticides and hexachlorobenzene were incorrectly reported in the Draft Site Closure Plan (BRC, 2004) and do not represent actual Site soil conditions. Nevertheless, we recommend sampling at these locations to confirm Site conditions. 
BRC has prepared this Workplan based on (1) a review of existing data, (2) the current draft BRC Closure Plan (BRC et al., 2006), (3) comments issued by the NDEP on July 11, 2005, entitled Comments on the Upper and Lower Ponds and Ditches Closure Plan, (3) input provided by the NDEP at a meeting held on August 16, 2006, between the NDEP, BRC, and Northgate Environmental, (4) comments issued by the NDEP on November 7, 2006 and (5) results of site inspection conducted by Northgate  Environmental in November, 2006.
Purpose of the Workplan
The purpose of this Workplan is to evaluate soil and soil gas conditions that may have been impacted at the Site from former activities and adjoining lands to the north and west. The scope of this investigation is limited to soil and soil gas sampling in the upper 10 feet bgs in an effort to assess issues that might directly impact Site residential development potential. This Workplan does not address potential groundwater or deep soil issues, which are being investigated separately by BRC pursuant to the Agreement of Consent (AOC3 [NDEP, 2006]) as part of an overall evaluation of the BMI Common Areas. The investigation is designed to provide sufficient data to support the reaffirmation of the current NFAs for the Site and to assist in the development of a human health risk assessment, if necessary, for the residential exposure scenario at the Site. Data collected during this investigation and data being collected on groundwater at the present time will be used to develop necessary investigations for deeper soils.
2.0 CONCEPTUAL SITE MODEL
American Society for Testing and Materials (ASTM) guidance (E 1689-95 [2003]) states the basic activities associated with the development of a Conceptual Site Model (CSM) include identification of potential contaminants and their sources, delineation of potential migration pathways, establishment of background, identification of potential receptors, delineation of the limits of the study area, and a discussion of remaining data gaps. Each of these elements, as applicable to the Site, is described below.
Site Description
The Site comprises approximately 422 acres of undeveloped land with very little surface relief that is gently sloping to the northwest. It contains areas that are referred to by the NDEP as the “NFA Exclusion Areas 4A/4B.” It is located in close proximity to waste conveyance and disposal facilities historically operated by the BMI Complex, including the Beta Ditch and Upper Ponds, and municipal wastewater infiltration ponds operated by the City of Henderson (the “Southern RIBs;” see Figure 1). While the “Southern RIBs” have not been decommissioned, they have not been used since May 2005. It is BRC’s understanding, based on discussions with the City, that the City of Henderson will permanently discontinue operations of these RIBs no later than July 2007. Based on past usage history it is unlikely that the RIBs will be operated in the next six months until they are decommissioned. Even in the event that they are used in this time period, it is unlikely that they will materially affect the upper 10 feet of this Site, the subject of the present investigation.

Land use in the Site vicinity is mixed, ranging from industrial in the BMI Complex itself to light industrial at the margins of the Complex to commercial and residential on the periphery of the Site. Lands surrounding the BMI Complex are zoned commercial and residential, and are mostly developed. 
The TIMET manufacturing plant is located to the west of the Site, across Boulder Highway. Other structures are also located in proximity to the Site, including the St. Rose of Lima Hospital, several shopping centers, a mobile home park, and an apartment complex.
Summary of Existing Site Data
Most of the environmental investigations conducted at the BMI Complex have focused on the adjacent operating facilities and Upper Ponds and Ditches areas of the BMI Common Areas, but some data have been collected at the Site in support of those efforts. The investigations of soil and groundwater that have been performed at the Site include the following:

1. Draft Report of Findings—Phase II Limited Subsurface Evaluations—Proposed Disposal Expansion Site, Henderson, Nevada (WT Environmental Consultants, 1991); 

2. Asbestos-Containing Materials Removal from Vacant Desert Area—Pioneer Chlor Alkali Company, Inc., Henderson, Nevada (Harding Lawson Associates, 1993);

3. Phase II Subsurface Soil Evaluation—Warm Springs Road Extension—Eastgate Road to Boulder Highway, Henderson, Nevada (Western Technologies, Inc., 1996);

4. Environmental Characterization Report, BMI Exclusion Areas 3, 4A, 4B, 5/6, Henderson Nevada (ERM-West, Inc., 1997); 

5. Draft Background Soil Summary Report BMI Complex and Common Areas Vicinity (BRC and TIMET, 2006); and, 

6. Draft Site Closure Plan, BMI Upper and Lower Ponds and Ditches Site, Henderson Nevada (BRC, 2004).

In addition, BRC has reviewed a 1980 EPA report entitled Aerial Reconnaissance of Hazardous Waste and Pollution Sources, July 1980 which discusses the BMI Complex. No specific impacts were noted at the Site in this report.

According to the results of the Site investigations listed above, there is no documentation of waste disposal from the BMI Complex to the Site, and the Site was not part of operations from the BMI Ponds. Visual inspection of the Site is corroborative. 

Aerial Radiological Survey (U.S. EPA, 1980 [in BRC, 2004])
The U.S. EPA conducted an aerial survey of gamma radiation readings of the Site and adjacent Upper and Lower Ponds site in 1980. Little is known about the technology used by the U.S. EPA to conduct the survey; however, the sparse available information indicates the survey was flown at an elevation of 45 meters above the ground surface. The Draft Site Closure Plan (BRC, 2004) provides a figure from this report of U.S. EPA’s estimated gamma radiation exposure levels one meter above the ground surface. Contours of extrapolated results are shown on Figure 1. Radiation readings were highest in the adjacent Upper Ponds, where extrapolated exposure levels of 30 to 45 pico-Rems per hour (pR/hr) were estimated. A gamma radiation exposure level of 12 to 20 pR/hr was estimated for a portion of the Site east of the Rapid Infiltration Basins (the Southern RIBs). 

Phase II Limited Subsurface Evaluations (WTEC, 1991)
In 1991, the City of Henderson contracted with WT Environmental Consultants (WTEC) to perform an environmental assessment to support construction of the Southern RIBs south of the Upper Ponds. A portion of the Site immediately east of the Southern RIBs was covered by this investigation. WTEC collected composite soil samples each comprised of four to five individual soil samples, and analyzed the composite samples for metals, VOCs, semi-volatile organic compounds (SVOCs), pesticides, herbicides, and polychlorinated biphenyls (PCBs). The report presenting the results of the investigation concluded that most of these compounds were not present in shallow subsurface soils. Pesticides were detected at trace levels and metals were detected at low concentrations comparable the provisional BRC/TIMET background dataset, currently being finalized by BRC and TIMET under NDEP oversight.
Metals were generally detected at concentrations below the provisional BRC/TIMET background levels in historical samples. Three composite samples from the WTEC investigation (SSC–3, –4, and –5; see Figure 1), however, exhibited high metal concentrations, including arsenic up to 200 milligrams per kilogram (mg/kg). The individual samples used for the composite samples were collected over large areas, and it appears that some may have been collected from the vicinity of the Beta ditch at the adjacent Upper Ponds site. Therefore, it is unclear whether the composite samples are representative of conditions at the Site. The present workplan is designed to resolve this ambiguity.
Environmental Characterization Report (ERM-West, 1997)
In its letter to BMI dated March 8, 1994 (NDEP, 1994), the NDEP required additional sampling of the Site to evaluate the potential for migration of chemicals from the BMI Ponds and Ditches onto the Site via airborne migration or from spills due to overfilling of the ponds and/or ditches (NDEP, 1994). The results of the investigation reported in the Environmental Characterization Report (ERM-West, 1997) indicated generally low levels of metals, ions, SVOCs, dioxins and furans, radionuclides, and pesticides in soil (Table 1). Arsenic concentrations were generally below detection limits but exceeded the upper range of the provisional background level of 7.2 mg/kg (BRC and TIMET, 2006) in five samples.
 VOCs, although present in BMI waste products, were not detected at the Site. No obvious asbestos-containing material (ACM) was observed during the investigation. Samples were analyzed for asbestos; however, most of the samples were below detection limits or contained only trace amounts of asbestos.

In their report, ERM-West concluded that the results of composite samples SSC–3, –4, and –5 collected by WTEC in 1991 were anomalously high for several metals and did not appear to be reliable or representative of Site conditions. According to ERM-West, these samples were composited across wide areas of the Site, and the results were not subject to the data review process used for the 1996 sampling event. Furthermore, ERM-West indicated the samples comprising composite sample SSC–5 are located in close proximity to the Beta Ditch, and are not likely to represent conditions across Parcels 4A and 4B. ERM-West subsequently removed these samples from further consideration; thus, these data are not in the Site database presented in the Draft Site Closure Plan (BRC, 2004). Subsequently, the existing dataset for this area (Dataset 1b) has been validated and approved by the NDEP on October 10, 2006.
Based on a comparison of the data presented in the Environmental Characterization Report (ERM-West, 1997) to the screening levels used by the NDEP at that time, the NDEP concluded in 1997 that no further characterization of the Site was required and that development could proceed without environmental restriction (NDEP, 1997). However, it should be noted that current provisional background levels were not in use in 1997 and, in addition, the health risk screening levels (such as rPRGs) for several chemicals have decreased since that time (e.g., rPRGs for 4,4'-DDE and 4,4'-DDT decreased from 2.0 mg/kg to 1.7 mg/kg, respectively [see ERM-West, 1997 and U.S. EPA, 2004]).
Draft Site Closure Plan (BRC, 2004)
In 2004, additional soil samples were collected on behalf of BRC during the installation of monitoring wells as part of the hydrogeologic characterization portion of the Draft Site Closure Plan (BRC, 2004). The results were reported in the Draft Site Closure Plan (Appendix 3F of the Draft Site Closure Plan) along with figures showing historical sampling results (Appendix 3M of the Draft Site Closure Plan) and a database (Appendix 3E of the Draft Site Closure Plan).

The analytical results of several samples presented in the Draft Site Closure Plan database (all dated as having been collected on 1/0/2000) exceeded current rPRGs for certain pesticides and hexachlorobenzene (Table 1). However, recent data validation by BRC (BRC and MWH, 2006a) indicates these results are false due to an error made during database processing. Data columns appear to have been incorrectly sorted during production of the Draft Site Closure Plan (BRC, 2004) resulting in some sample locations being assigned incorrect results and sampling dates. During its recent validation efforts, BRC resorted the data and matched the erroneous sample results presented in the database to the actual results (see Table 1). Accordingly, these detections of hexachlorobenzene and pesticides exceeding rPRGs were actually from samples collected from the adjacent Upper Ponds and Ditches site, not the Site.

The locations of several samples (EA4B–S07, EA4B–S08, and EA4B–S09) were not clearly identified in the Draft Site Closure Plan (BRC, 2004). An arsenic level of 47 mg/kg (well above the background level of 7.2 mg/kg) was reported for sample EA4B–S09 in the 1997 Environmental Characterization Report (ERM-West, 1997), but is absent from the Draft Site Closure Plan (BRC, 2004). As part of its recent data validation efforts (BRC and MWH, 2006a), BRC identified the locations of these samples, and they are presented on Figure 1. As shown on Figure 1, EA4B–S08 and EA4B–S09 are not located on the Site; rather, they are located adjacent to the Site, within the Upper Ponds and Ditches.

Tetrachloroethylene (PCE) is present in groundwater at monitoring well AA–01 at a depth of approximately 40 feet bgs. According to the Draft Site Closure Plan (BRC, 2004), concentrations in groundwater may exceed 10 micrograms per liter ((g/l) beneath the northwestern corner of the Site (Figure 1).

Chemicals Selected for Analysis

We developed the additional sampling proposed in this Workplan based on a residential human health risk screening assessment of the available data from previous investigations. A summary of detected compounds in Site soil is presented on Table 1. We conducted the screening assessment by comparing maximum detected values in Site soils at depths of zero to 10 feet (the depth range considered most important for risk assessment, considering likely exposure pathways) to both draft or provisional background levels of chemicals (for metals and radionuclides) detected in soil (BRC and TIMET, 2006) and residential U.S. EPA Region 9 PRGs (U.S. EPA, 2004). The provisional background values for metals and radionuclides are from BRC’s May 2005 sampling event of 104 background soil samples from nearby unaffected areas (BRC and TIMET, 2006). It should be noted that provisional background values have not yet been finalized but are not expected to change.

Metals and radionuclides with maximum detected concentrations above provisional background levels were evaluated further by comparison to PRGs. A comparison of soil concentrations to rPRGs evaluates potential health risks associated with exposure to residual chemicals in soil via incidental ingestion, dermal contact, and inhalation of vapors or re-suspended particulates (dust), assuming a residential scenario. Chemicals with concentrations above provisional background levels and/or rPRGs were selected as chemicals for further analysis for the proposed investigation. Chemicals that were not detected in soil were not included in this evaluation.
Of the historical samples collected at the Site, arsenic iron, and hexachlorobenzene have been detected at concentrations greater than their respective rPRGs or provisional background levels. Uranium 238 and thorium 232 have also been detected, but at levels below provisional background levels. Dioxins (2,3,7,8-TCDD equivalents) have also been detected at low levels (less than 50 picograms per gram [pg/g]). Iron was the only non-carcinogenic chemical detected above its rPRG.

The pesticides 4,4-DDD, 4,4-DDE, and 4,4-DDT, and hexachlorobenzene were reported above rPRGs in the Draft Site Closure Plan (BRC, 2004); however, as discussed above, recent data validation by BRC indicates these values are erroneous and are therefore not representative of Site conditions.

Based on this evaluation, the abbreviated list of chemical families selected for analysis is presented in Table 2. In addition, the proposed full list of chemicals for sampling as well as the entire site related chemical (SRC) list (BRC, 2006D) are provided in Table 3. Table 3 also provides the rationale for those SRC compounds that are not proposed for sampling.

Data Gap Analysis
 Historical reports, photographic evidence, and visual inspection indicate the Site was not used as part of operation of the adjacent Upper Ponds and Ditches site or the BMI Complex. Consistent with the known Site use history, available data indicate that typical Site concentrations of chemicals in soil are low but may be elevated in localized areas in close proximity to the adjacent Upper Ponds and Ditches site or the BMI Complex. However, only a limited number (32) of validated samples have been collected in the upper 10 feet bgs, and most of these samples have been collected from zero to one foot bgs. Historical sampling locations are somewhat clustered and relatively large portions of the Site have not been sampled. Furthermore, not all of the previous samples have been analyzed for all of the major chemicals or chemical families. No soil gas samples have been collected. To fill this data gap, we recommend Site-wide sampling on a random grid and high-density focused sampling in areas that may have been potentially impacted by adjacent sites. 

We identified six subareas (Figure 2) in which to base the focused sampling program at the Site:

· Anomalous Sampling Area: This area is located in the northwest margin of Parcel 4B where elevated arsenic concentrations were observed in composite soil samples from the 1991 WTEC investigation. The locations and reliability of these historical samples are unclear; therefore we recommend sampling in this area to confirm Site conditions.

· Radiation Survey Area: This area is located near the northeast margin of Parcel 4B along the boundary adjacent to the Upper Ponds. The U.S. EPA aerial survey in 1980 suggested elevated gamma radiation may be present in this area. No soil samples have been collected to confirm the results of the aerial survey; therefore we recommend sampling to fill this data gap.

· Confirmation Sampling: Although the elevated results for pesticides and hexachlorobenzene reported in the Draft Site Closure Plan database are likely erroneous, we recommend sampling to confirm conditions are appropriate for residential development.

· Stormwater Ditches: The stormwater diversion ditch that traverses the southern edge of Site may have intercepted chemically-impacted stormwater washed onto the Site from off-Site. Some sampling has occurred within the stormwater ditch, but we recommend further sampling to evaluate the presence of chemical migration.
· VOCs in Groundwater/Area Adjacent to TIMET and Beta Ditch: This area of the Site is adjacent to the industrial operations to the west and contains VOCs in groundwater. Site soil here may also have been impacted from spills or seepage from the unlined Beta Ditch. Groundwater from the upgradient TIMET facility at the BMI Complex site contains concentrations of VOCs above action levels. Soil vapor may have been impacted from either or both of these adjacent sites. No soil vapor samples have been collected, and the existing soil samples are widely spaced in this area. Therefore, to fill this data gap we recommend both soil and soil gas investigation. 

· Groundwater Mounding Area: In the areas adjacent to the unlined Upper Ponds, Ditches, and Southern RIBs, mounding of infiltrated groundwater (during historical operation of the Ponds) may have impacted shallow Site soils with contaminants in groundwater. Accordingly, we recommend that all samples collected along the northern boundary of the Site be evaluated for potential impacts from groundwater mounding. In addition, we recommend collecting specific samples west of the Southern RIBs to fill this data gap.

In addition, Northgate Environmental conducted a site inspection in November 2006 and identified the following features of potential concern: 1) stained soils near transformers; and 2) two localized areas of uncharacteristically fine-grained soils. We hypothesize these soil may be from remnant drilling operations. We recommend sampling for TPH and PCBs in the transformer area and sampling for metals in the fine-grained material area to evaluate whether drilling-mud associated metals are present in the location shown in Appendix B, Figure B-1.
Soil Sampling Program
During this investigation, samples will be collected using hand-auger, hollow-stem auger, and temporary soil vapor wells. We propose analyzing a total of 276 soil samples and 8 soil vapor samples from 92 soil boring locations. Additional samples will be placed on hold for potential further analysis.

Two general types of samples will be collected at the Site, randomly located samples (some of which may be biased to specific features based on judgmental sampling) and focused samples. Forty-nine randomly located soil borings will be distributed over the entire area of the Site for general Site characterization. At both randomly located and focused sampling locations, continuously cored borings will be advanced to 10 feet bgs using a hollow-stem auger with a split spoon sampler. At a minimum, samples will be analyzed according to the schedule provided on Table 2 or retained on hold for potential additional analysis as described below. Samples will generally be collected from 0.5, 5, and 10 feet bgs. Furthermore, if obvious indications of contamination are present in the boring (such as staining or odor), these depth intervals will also be sampled and analyzed.

The number of randomly located samples was selected based on professional judgment and NDEP input in order to meet data adequacy considerations and to provide Site coverage. Data adequacy analyses will be conducted after sample results are obtained to verify that adequate numbers of samples were collected. The locations were randomly selected within a three-acre grid system based on BRC’s proposed grid for the Upper and Lower Ponds site. Approximate locations for random sample soil sampling are shown on Figure 2.

The number and locations of focused soil samples were selected to fill data gaps from the six subareas discussed in Section 2.3 using Site-specific criteria that included the Site history and use, Site topography, historic sampling results, and potential contaminant fate and transport mechanisms. 
With the exception of focused sampling to be conducted at the location of the transformers and fine-grained soil areas (as identified during the Phase I Environmental Site Assessment reconnaissance activities as discussed in Section 2.3), all soil samples will be analyzed for the four chemical groups that are likely to contribute most to potential Site human health risk: metals (including arsenic, lead and hexavalent chromium), VOCs, SVOCs, and organochlorine pesticides. Soil vapor samples will be analyzed for VOCs and for radon-222. Samples in the Radiation Survey area will be analyzed for Uranium(233/234, 235/236, 238), Thorium (228, 230, 232) and Radium(226/228). Other radionuclide concentrations will be back-quantified assuming secular equilibrium. With the exception of the previously mentioned sampling at the location of the transformers and fine-grained soil areas, the 0.5 foot bgs samples from all borings (89) will be analyzed for dioxins and furans.

The approach for sampling each of the subareas is discussed in the following sections.

VOCs in Groundwater/Area Adjacent to TIMET and Beta Ditch
Six focused samples (CP–SS–1 through CP–SS–6), four randomly located samples (AH–17, AH–18, AI–18, AJ–19 and AJ–20), and one confirmation sample (C–SS–1) will be collected from the VOCs in Groundwater/Area Adjacent to TIMET and Beta Ditch area of investigation as shown on Figure 2. The focused samples are located to test conditions along the parcel boundary, and the confirmation sample is located to re-test the previous sample location EA4–S06. Borings will be advanced from the surface to a depth of 10 feet bgs using a hollow-stem auger and split-spoon core sampler, and analyzed in accordance with Table 2. 
Based on the detection of PCE at elevated levels in groundwater from the shallow zone aquifer at monitoring well AA–01, the proximity of the Beta Ditch to the Site, and groundwater monitoring results from the upgradient TIMET site, a soil vapor survey is proposed within the northwest portion of the Site. The survey will qualitatively assess the extent of soil that is potentially impacted by VOCs using an active soil vapor survey at eight separate sampling locations (see CP–SS–1, CP–SS–2, CP–SS–3, CP–SS–4, CP–SS–6, C–SS–1, AH–18, and AI–18 on Figure 2). Should results from the initial survey determine the presence of VOCs in soil gas at the Site, the survey will be expanded in a stepwise fashion to determine the extent of VOC impacts in the subsurface.

Soil vapor samples are proposed to be collected from the eight locations at the Site at a depth of ten feet bgs using temporary vapor wells as described below in Section 3.1.3 in accordance with Standard Operating Procedure 37—Active Soil Gas Investigation, BRC Standard Operating Procedures (BRC and MWH, 2006b).
Stormwater Ditches
Field mapping has been conducted to qualitatively assess the path of the stormwater diversion channel prior to locating the borings for proposed sediment sampling. Additional mapping of the stormwater diversion channel will be conducted by observing Site topography, vegetation patterns, and sediment accumulation. 
Soil samples are proposed to be collected from six locations (SW–SS–1 through SW–SS–6) within the channel floor of the southeastern stormwater diversion trench to assess the extent (if any) of soils impacted with COPCs (see Figure 2). Conditions within the northwestern stormwater diversion ditch will be assessed using the results from samples GM–SS–1, CP–SS–4, CP–SS–5, and AJ–19. Additional borings may be advanced based on conditions observed along the ditches during field activities. Soil samples will be collected from the surface to a depth of 10 feet bgs using a hollow-stem auger and split-spoon core sampler and analyzed in accordance with Table 2. 
Selected soil samples from borings located adjacent to Boulder Highway and Lake Mead Boulevard may also be analyzed for total petroleum hydrocarbons (TPH) to screen for impacts from the adjacent roadways.
Potential Groundwater Mounding Area

Based on the proximity of the Beta Ditch, RIB Ponds, and Upper Ponds to the subject Site, shallow groundwater may have facilitated migration of COPCs into subsurface soils during historic use of the Beta Ditch, Upper Ponds, and the RIBs. Depths of potential COPC impacts range from the surface to below the water table. To evaluate the potential impacts, soil sampling will be conducted with a hollow-stem auger drill rig equipped with both depth-discrete sampling and continuous coring capability. 
Soil borings will be advanced at approximately six locations along the northern boundary of the Site (see GM–SS–1 through GM–SS–6 in Figure 2). Soil samples will be collected from the surface to a depth of 10 feet bgs using a hollow-stem auger and split-spoon core sampler and analyzed in accordance with Table 2.

Confirmation sample C–SS–5 is located to re-test the previous sample location EA4-S01 (Figure 1).

Anomalous Sampling Area

To screen for arsenic and metals in soils near an area previously determined to contain anomalously high levels of arsenic, soil samples will be collected at 10 locations (see AA–SS–1 through AA–SS–10 in Figure 2). 

Soil samples will be collected from the surface to a depth of 10 feet bgs using a hollow-stem auger drill rig and split-spoon core sampler, and analyzed in accordance with Table 2.

Radiation Survey Area

Soil samples will be collected at approximately six locations (see R-SS-1 through R-SS-6 in Figure 2) in the Site to assess potential impacts from radionuclides. Locations for the soil samples were selected based on proximity to an area previously identified to contain elevated gross gamma detections (see Figure 1). Soil samples will be collected from the surface to a depth of 10 feet bgs using a hollow-stem auger drill rig and split-spoon core sampler, and analyzed in accordance with Table 2. 

Soils from the 0.5-foot bgs sample will be analyzed for Uranium(233/234, 235/236, 238), Thorium (228, 230, 232) and Radium(226/228) Other radionuclide concentrations will be back-quantified assuming secular equilibrium.

Confirmation Samples

Soil samples will be collected at approximately six locations in the Site (C–SS–1 through C–SS–6) to re-test the locations of former samples EA4–S01, EA4–S02, EA4–S04, EA4–S06, EA4–S08, and EA4B–S10 where concentrations of pesticides or hexachlorobenzene exceeded screening levels in the Draft Site Closure Plan database ([BRC, 2004]; see Figures 1 and 2). Borings will be continuously advanced to a depth of 10 feet bgs at each location and analyzed in accordance with Table 2.

Field Mapping and Site Reconnaissance

In addition to the field reconnaissance which was conducted during development of this Workplan, additional detailed field mapping was also conducted to qualitatively assess the path of the stormwater diversion ditch, and to identify the locations where offsite drainage enters the Site during storm events. This information will be used to focus sampling of Site sediments in locations that may have been impacted by stormwater runoff from off-site properties. Mapping of the stormwater drainage channels was conducted by observing the topography of the surface, geometry of swales and washes, vegetation patterns, and sediment accumulations. Aerial photographs were also utilized during the mapping to provide a regional view of the drainage patterns.

Additionally, a reconnaissance of the Site was also performed to check the Site for environmentally significant features such as debris piles or stained soil. The purpose of this task was to satisfy requirements of ASTM Standard 1527-05 and the All Appropriate Inquiries (AAI) Final Rule (U.S. EPA, 2005). Findings from this effort are provided in Appendix B. Based on these findings the following additional sampling locations and analytes have been added to this workplan:

(a)
Analysis for TPH and PCBs at the location of three transformers that were observed on the ground, having become dislodged from one pole. Soil samples will be collected from one location (see TA-SS-1 in Figure 2) near the pole mounted transformers where stained soils are located. Soil samples will be collected from the surface to a depth of 10 feet bgs using a hollow-stem auger drill rig and split-spoon core sampler, and analyzed in accordance with Table 2.

(b)
Analysis for metals at two locations where fine sediments were observed to evaluate the presence or absence of metals associated with drilling muds. Soil samples will be collected from two locations (see FG-SS-1 and FG-SS-2 in Figure 2) in the two localized fine-grained sediment areas. Soil samples will be collected from the surface to a depth of 10 feet bgs using a hollow-stem auger drill rig and split-spoon core sampler, and analyzed in accordance with Table 2. 
3.0 FIELD AND LABORATORY METHODS
Field Methods

All Site work will be performed under the responsible control and direction of a Nevada State Certified Environmental Manager. Field methods discussed below are consistent with the Standard Operating Procedure 37—Active Soil Gas Investigation, BRC Standard Operating Procedures (BRC and MWH, 2006b) and adhere to practices consistent with the policies of the NDEP.
In accordance with applicable federal regulation (29 CFR 1910.120) all field activities will be performed in accordance with the BRC Health and Safety Plan.

Preparatory Activities

The proposed sampling locations will be marked using either handheld global positioning system (GPS) or by field survey. The selected driller will notify the Underground Services Alert one-call notification system at least 48 hours before implementing any subsurface activities. BRC will also notify the NDEP at least one week prior to commencing field activities. 

Soil Sampling - Hollow Stem Auger

SOP-1 will be followed for all drilling activities including Hollow Stem Auger drilling. 

Soil Vapor Sampling

SOP-37 will be followed for soil vapor sampling. 

Surveying

Soil sample and auger boring locations will be surveyed using a handheld GPS to a horizontal accuracy of 3 meters (approximately 10 feet) or better. 

Management of Investigation-Derived Waste

Soil cuttings generated during soil sampling and HSA drilling activities will be collected on visqueen, analyzed, and appropriately disposed off. Due to the nature of the shallow sampling, we do not anticipate that a significant amount of excess soil will be generated as a result of the sampling, or that the soils will require special handling. Also, because the groundwater at the Site is generally 40 to 60 feet bgs, we do not anticipate encountering groundwater during drilling of the shallow borings. 

Laboratory Methods

Soil samples submitted for laboratory chemical analysis will be analyzed in accordance with approved methodologies by a State of Nevada-certified analytical laboratory. Samples not specified for analysis will be placed on hold pending the results of the initial analysis. 
Table 3 contains BRC’s complete SRC list as approved by the NDEP. Table 3 identifies the complete list of analytes proposed for analysis in this Workplan along with the appropriate analytical methods. An explanation for the exclusion of a chemical for analysis is provided in Table 3. 

Data Verification and Validation

Once the data are collected, BRC will subject the data to validation per procedures agreed to previously with the NDEP and consistent with the BRC Quality Assurance Project Plan ([QAPP]; BRC and MWH, 2006c).

4.0 REPORTING AND SCHEDULING
After approval of the Workplan by NDEP, BRC is prepared to promptly initiate field activities. BRC will be directly in charge of sampling with oversight conducted by NDEP. We anticipate sampling activities to be completed over a three to four-week period, and laboratory analyses to be completed within a five to six-week period following field work completion. The data will be validated, evaluated and compiled into a report that will be submitted to the NDEP for review. We anticipate the report will be submitted within four weeks after completion of data validation. The report will discuss field and laboratory methods, field observations, soil and groundwater conditions, laboratory analytical results, data validation, and distribution of COPCs in soil. Chemical distributions will be presented on maps showing sample locations.
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