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Executive Summary 

This decision document presents the rationale for the closure of solid waste management unit 
(SWMU) B24, 102-52 acid impoundment, at the Hawthorne Army Depot (HWAD) located in 
Hawthorne, Nevada.  A site evaluation was performed at SWMU B24 in accordance with  
NAC 445A.22705:  Contamination of soil:  Evaluation of Site by Owner or Operator; Review of 
Evaluation by Division and as described in ASTM Standard E1739-95 – Standard Guide for 
Risk-Based Corrective Action Applied at Petroleum Release Sites (ASTM 2002).   
 
Following ASTM E1739-95 guidance, the Nevada Division of Environmental Protection 
(NDEP) agreed to use the U.S. EPA Region IX Preliminary Remediation Goals (PRGs) for 
industrial soil as Tier 1 risk-based screening levels (RBSLs).  For petroleum, the NDEP has 
established an action level of 100 milligrams per kilogram (mg/kg) total petroleum hydrocarbons 
for petroleum substances. 
 
Site History 

SWMU B24 is located southeast of Building 102-52 and has been identified as an inactive 
unlined surface impoundment measuring 30 by 100 by 5 feet deep, that has been eroded and 
partially filled with windblown sand (Figures 2-2 and 2-3).  A soil berm consisting of material 
believed to have been dredged from the pit occupied the north and east sides of the pit.  Three 
soil piles, also believed to have been dredged from the pit, occupied the southern edge of the pit. 

Site Conditions 

The impoundment reportedly received worn out battery electrolyte waste fluid, battery acid 
spills, and wash down water from the Battery Shop from circa 1950 to 1980.  Acid and large 
quantities of water flowed into the pit from the Battery Shop, Building 102-52.  Based on the 
historical use of the pit, semivolatile organic compounds (SVOCs), pesticides, PCBs, TPH, 
nitrate, picric acid, explosives, and pH were investigated.  Volatile organic compounds (VOCs) 
were investigated in the subsurface.  Groundwater is at approximately 100 feet below ground 
surface (bgs).  

Investigations 

The investigatory history of the Acid Pit (SWMU B24) began in 1987 with an investigation of 
solid waste management units by the United States Army Environmental Hygiene Agency 
(USAEHA).  Both a Resource Conservation and Recovery Act (RCRA) Facility Assessment 
(RFA) (1994) and Facility Investigation (RFI) (1997) have been conducted at the site.  At the 
direction of the NDEP, additional site characterization occurred in January 2008. 

Investigation Results 

Compounds detected in previous investigations included arsenic, lead, PCB Aroclor-1260, RDX, 
and TPH.  Compounds above current RBSLs consist of lead, Aroclor-1260, RDX and TPH.  
Concentrations above the RBSLs were limited to the three soil piles on the southern edge of the 
pit, the southern end of the berm, and the pit bottom.  Lead was detected in several of the surface 
and subsurface soil samples but only exceeded the RBSL of 800 mg/kg within the pit at 0-0.5 
feet bgs.  Aroclor-1260 was detected at several sample locations and depths.  Two surface 
samples (0-0.5 feet), in the western portions of the pit bottom and the southern end of the berm, 
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exceeded the RBSL of 0.74 mg/kg.  In addition, three soil pile samples on the southern edge of 
pit and three samples on the pit bottom exceed RBSLs.  RDX was detected in two samples 
collected from the pit bottom at concentrations of 150 mg/kg and 55 mg/kg, respectively.  Both 
samples were collected at a depth of 0.5-1.0 feet bgs and exceed the current RBSL of 16 mg/kg.  
Both TPH-D and TPH-G were detected at this site.  However, only TPH-D exceeded the action 
level of 100 mg/kg.  Locations of TPH-D exceedances included the pit bottom at the surface and 
subsurface (5 feet), the southern end of the berm, and three soil piles at the southern end of the 
pit.  The maximum detection of TPH-D was 14,000 mg/kg was taken from the southern end of 
the berm.  The vertical extent of contamination is 12.5 feet bgs. 

Remediation 

In 2008, an Interim Removal Action (IRA) was conducted, removing 244 tons (approximately 
160 cubic yards) of soil from the site over the course of two excavation events.  The soil piles 
and soil from the pit floor were removed and disposed of as non-hazardous waste. 

Remediation Results 

Confirmation soil samples collected at the conclusion of the IRA indicate that residual soil 
contains PCBs above the U.S. EPA Region IX Preliminary Remediation Goals (PRG) at the site. 
A site-specific cleanup goal for PCBs was developed.  Concentrations in residual soils are below 
that cleanup goal, and the site has been backfilled. 

Public Involvement 

It is the policy of both the U.S. Department of Defense and the U.S. Army to involve the local 
community throughout the investigation process at an installation.  To initiate this involvement, 
HWAD has established and maintains a repository library that contains final copies of all past 
studies and other documents regarding environmental issues at HWAD. 

HWAD has solicited community participation in the establishment of a restoration and advisory 
board (RAB).  Because there has been insufficient response, HWAD has not yet formed a RAB.  
It has, however, held open houses to inform the public of ongoing environmental issues.  HWAD 
will continue to solicit community involvement and will establish a RAB when there is sufficient 
community interest. 

Conclusions 

The following conclusions regarding SWMU B24 are based on available information and an 
evaluation of the site: 

• The exposure pathways identified are ingestion of soil, dermal contact with soil, and 
inhalation of soil dust or soil gas.  

• The vertical and horizontal migration of site contaminants is limited to the impoundment 
and to within five feet of the impoundment.  Groundwater has not been impacted. 

• 244 tons (160 cubic yards) of impacted soil were removed between August 18 and 
October 10, 2008. 
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• Final soil cleanup goals for PCBs at SWMU B24, which are protective of human health 
and the environment, have been met. 

• The SWMU B24 pit was backfilled on March 23, 2009. 
 
SWMU B24 is recommended for closure based on the conclusions presented above.   
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1.0 INTRODUCTION 

1.1 Purpose and Scope 
Plexus Scientific Corporation was awarded a performance-based delivery order (Delivery Order 
0002) to implement environmental remediation services and the Basewide Groundwater 
Monitoring Program (BGMP) at the Hawthorne Army Depot (HWAD) in Hawthorne, Nevada.  
The delivery order was issued by the Army Contracting Agency (ACA) under contract 
W91ZLK-05-D-0011.  This document provides an assessment of Solid Waste Management Unit 
B24, also known as the SWMU B24 Acid Pit, after the implementation of the interim removal 
action which was performed in accordance with Final Interim Removal Plan, SWMU B24, dated 
July 2008. This document also develops site specific target levels (SSTLs) for compounds where 
the removal goals of the interim removal were not achieved.  Following the assessment of site 
conditions, closure of SWMU B24, is recommended.   

1.2 Overview 
Section 1.0 of this document provides an introduction, presents the purpose of the document, 
discusses the regulatory setting, and details the site evaluation process.  Section 2.0 describes the 
physical setting at HWAD and of SWMU B24.  Section 3.0 provides a summary of past 
investigations at SWMU B24.  Section 4.0 provides an evaluation of the site following the 
interim removal action, develops SSTLs for compounds remaining above the goals set in the 
Final Interim Removal Plan (Plexus, 2008), and compares existing data to those SSTLs.  Section 
5.0 describes the interim removal action.  Section 6.0 provides the conclusions of the report and 
the NDEP required a-k assessment.  Section 7.0 provides a list of references used in this 
document. 

1.3 Regulatory Setting 
The U.S. Environmental Protection Agency (USEPA) provides regulatory oversight of 
contamination assessment and corrective measures at Resource Conservation and Recovery Act 
(RCRA) SWMUs, under Section 3004(u) of the 1984 Hazardous and Solid Waste Amendments 
(HSWA) to RCRA.  Corrective action for releases of hazardous wastes or constituents is 
required under 40 CFR Part 264.101 (a), (b), and (c).   

The HWAD also maintains RCRA Permit No. NEV HW0017, which was renewed in August 
2005 and which requires corrective actions for any hazardous waste or hazardous constituents 
released from any SWMUs at the facility. 

Authority and responsibility for the implementation of RCRA has been delegated by USEPA to 
the State of Nevada, designating the Nevada Division Environment Protection (NDEP) as the 
lead regulatory agency for all RCRA corrective actions at HWAD.  Sections NAC 445A.226 
through 445A.22755 (inclusive) of Nevada Administrative Code (NAC) are applicable to 
SWMU B24. 

1.4 Site Evaluation Process 
In accordance with NAC 445A.22705:  Contamination of soil:  Evaluation of site by owner or 
operator; review of evaluation by Division, a site evaluation was performed at SWMU B24.  
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NAC 445A.22705 stipulates that site evaluations be performed as described in American Society 
for Testing and Materials (ASTM) Standard E1739-95 – Standard Guide for Risk-Based 
Corrective Action Applied at Petroleum Release Sites.  Although ASTM E1739-95 was 
developed for petroleum sites, the principles and process are applicable to sites and chemicals 
other than those that are petroleum-based.   

ASTM E1739-95 provides a stepped approach to evaluating risk at a site and in determining the 
need for a corrective action.  Part of the ASTM process is reviewing existing investigation 
documents and determining whether the site has been adequately characterized.  If additional 
investigation is deemed necessary, the additional investigation must be performed prior to 
recommending a final remedy for the site.  However, if adequate data is available, a Tier 1, Tier 
2 and Tier 3 evaluation may be performed.  A Tier 3 evaluation is currently not envisioned and is 
therefore not addressed in this document.  

1.4.1 Site Characterization 

In determining whether the site has been adequately characterized, the following general 
questions were posed: 

• Were the recommended actions provided in previous investigation completed? 

• Are there an adequate number of samples to reflect the distribution of contaminants 
across the site? 

• Has the horizontal limit of any impacted soils been delineated? 

• Has the vertical limit of impacted soils been delineated?  

• Has groundwater been impacted? 

• Have the boundaries of the impacted groundwater been delineated?  

Existing investigation reports were considered acceptable if issued as final documents. 

1.4.2 Tier 1 Evaluation 

This evaluation consists of comparing existing site analytical data to risk-based screening levels 
(RBSLs).  The RBSLs are risk-based values derived from non-site-specific assumptions for 
direct and indirect exposure pathways.  They use conservative exposure factors and conservative 
fate and transport assumptions for potential pathways and property uses (residential, industrial, 
etc.).  The RBSLs do not represent site-specific conditions.   

The RBSLs that are used in the Tier 1 evaluation for SWMU B24 consist of the USEPA Region 
IX preliminary remediation goals (PRGs) and NDEP’s action level of 100 mg/kg for petroleum 
substances.  Site constituents that exceed the RBSLs in the Tier 1 Evaluation were considered 
chemicals of potential concern (COPC) and, if performed, were included in a Tier 2 evaluation. 

1.4.3 Tier 2 Evaluation 

The Tier 2 evaluation develops SSTLs that are risk-based remedial action target levels for 
chemicals of concern.  In the Tier 2 evaluation, the non-site-specific assumptions used for the 
RBSLs are replaced with site-specific factors.  The values calculated from inputting site-specific 
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factors are the SSTLs.  The maximum concentrations of COPCs are then compared to the SSTL 
to determine the recommendation for closure.    

1.4.4 Conclusions and Recommendations 

Conclusions are based on the results of the Tier 1 and Tier 2 evaluations.     
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2.0 FACILITY AND SITE DESCRIPTION 
2.1 General Facility Location 
HWAD is located in Mineral County, Nevada, approximately 140 miles southeast of Reno, 
Nevada (Figure 2-1).  The depot covers an area of approximately 150,000 acres and encloses 
three sides of the town of Hawthorne.  

2.2 General Facility Description 
HWAD’s current mission is to receive issue, store, renovate, inspect, demilitarize, and dispose of 
conventional ammunition.  The depot is a government-owned/contractor-operated (GO/CO) 
facility that is presently operated by Day & Zimmermann Hawthorne Corporation (DZHC) (U.S. 
Army 2001). 

The installation was originally constructed in 1928 as a U.S. Naval Ammunition Depot.  Its 
original mission was to store, service, and issue ammunition to the Pacific Area.  Following 
World War II, the depot was actively involved in the demolition of various types of allied and 
enemy ammunition.  Its role was also expanded to include receiving, renovating, loading, 
maintaining, storing, and issuing ammunition, explosives, expendable ordnance items, and/or 
weapons and technical ordnance materials.  It was also used to test weapons and dispose of 
unserviceable and/or dangerous ammunition and explosives.  In 1977, the depot was transferred 
to the U.S. Army and renamed Hawthorne Army Ammunition Plant (HWAAP).  

After the transfer, HWAAP was re-designated as a GO/CO Plant in 1980 and operated under the 
direction of the former Day and Zimmermann/Basil Corporation (DZB).  Its mission from 1980-
1994 was to: 

• Receive, produce, assemble, load, issue, store, renovate, inspect, test demilitarize, and 
dispose of conventional ammunition 

• Operate and/or maintain in operational readiness cast and fuel-air explosive loading 
plants, rocket assemble plants, and medium/major caliber assembly lines 

• Provide special/experimental high-explosive casting, extruding, and pressing, and fuel air 
explosive loading and support services to designated research and development activities 

• Provide storage facilities for war reserve ammunition, and maintain designated 
ammunition in a state of readiness for mobilization, including assembling or otherwise 
providing base unit materials 

• Conduct testing of solid propelled munitions, high explosive warheads, mechanical and 
electronic fuses, cartridge cases, primers, rocket motors, and other ballistic devices (U.S. 
Army 2001) 

In 1994, HWAAP was renamed the HWAD and was designated as a Tier II, or caretaker, 
ammunition facility that was used to store war reserve ammunition to be used after the first 30 
days (NDEP 2006, U.S. Army 2001).  HWAD has continued to fulfill its revised mission 
(shipping, storage and recycling of munitions) and operating under the direction of DZHC. 
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HWAD is not on the National Priority List.  Studies and investigations have been conducted in 
coordination with the NDEP.  Releases of various hazardous constituents have been located and 
classified as cleanup sites to be addressed pursuant to applicable cleanup authorities. 
Remediation efforts have been ongoing with the Army Installation Restoration Program since 
1974, initially pursuant to the Comprehensive Environmental Response, Compensation and 
Liability Act.  Following issuance of the RCRA Hazardous Waste Storage and Treatment Permit 
(Permit Number NEV HW0017, Revision 1, August 2005) for HWAD, remediation of all 
delivery order sites is being conducted pursuant to the Part VI, Corrective Division of 
Environmental Action, of the permit, with regulatory coordination, as appropriate, from the 
NDEP.  Groundwater monitoring is required as a part of corrective action activities at the 
facility.  

2.3 Geology and Hydrology 
HWAD is located in west-central Nevada within the Whiskey Flat-Hawthorne sub area of 
Walker Lake Valley in the Great Basin section of the Basin and Range physiographic province.  
Geographically, HWAD is bounded on three sides by mountains:  the Wassuk Mountain Range 
on the west, the Gillis Range on the east, and the Excelsior Mountains on the south.  Walker 
Lake bounds the depot on the north (E & E 1997). 

2.3.1 Soils and Geology 

The valley floor, alluvial fans and aprons, and the weathered parent material in the higher 
elevations are composed of Quaternary and Tertiary unconsolidated sedimentary deposits.  The 
surficial deposits on the installation can be divided into four broad depositional and soil types 
based on topographic position.  The first soil type occupies the mountains/hills, canyons, 
mountain slopes, and foothills.  These deposits are characterized by silty sand, gravel, sand-silt 
mixtures, silt, and sand and gravel in a clay matrix.  Cobbles and boulders are not uncommon. 
Depth of the overburden is very shallow and interrupted by rock outcrops.  The second type 
consists of deposits forming the alluvial fans and aprons.  These are silty sands and gravelly silt-
sand mixtures.  Fluvial processes have also transported detritus to the lower elevations.  The 
thicknesses of these units are reported to be at least 850 feet in the installation area.  Lacustrine 
deposits, which are predominantly clays deposited from the Pleistocene-Age Lake Lahontan, 
comprise the final deposit (E & E 1997).  

2.3.2 Surface Waters 

The installation occupies the Walker Lake drainage basin.  The Wassuk Mountains on the 
western boundary of the installation are the primary watershed for the installation, with the 
majority of surface drainage originating there.  The installation captures surface water in a series 
of basins located on major creeks above HWAD for use as drinking water.  There are no 
perennial surface streams on the valley floor.  Surface overflow occurs only after a major rainfall 
or snow melt.  After the drainage paths reach the valley floor, the gradient decreases abruptly 
and the stream becomes influent.  Therefore, surface flow rarely reaches Walker Lake, the only 
lake on the installation (E & E, 1997). 
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2.3.3 Groundwater 

Depths to the water table increase with distance from Walker Lake and toward the apexes of the 
alluvial fans.  The shallow groundwater regime flows northwest toward Walker Lake at an 
approximate seepage rate of one foot per year (U.S. Army Environmental Hygiene Agency 
[USAEHA] 1988).  Recharge occurs along the mountain front near the apex of the alluvial fans.  

Groundwater is present in several productive zones located at various depths at HWAD.  The 
plant's drinking water is currently obtained from surface catch basins and reservoirs in the 
Wassuk Mountains and several groundwater wells upgradient and cross-gradient from the 
SWMU.  The town of Hawthorne currently obtains drinking water from groundwater wells in the 
Whiskey Flats area 12 miles south of town.  However, the town formerly used local municipal 
wells that have not been abandoned.  On-site production wells are maintained in a state of 
readiness to provide water to the firefighting system or to produce water for non-potable use at 
the plant (USAEHA 1988).  During periods of high water demand, the HWAD production well 
#1 is used to provide water to blend with water from reservoirs for use as potable water.  HWAD 
production well #3 is non-operational but can be used to produce water for potable uses. 

The depth to groundwater in the vicinity of SWMU B24 has been estimated at 100 bgs, although 
no monitoring wells have been installed in the vicinity of the site to specifically investigate 
SWMU B24.   

2.4 General SWMU Description 
SWMU B24 was an inactive, unlined surface impoundment located southeast of Building 102-52 
(Figures 2-2 and 2-3).  The impoundment measured 30 by 100 by 5 feet deep, but was eroded 
and partially filled with windblown sand.  A soil berm consisting of material believed to have 
been dredged from the pit occupied the north and east sides of the pit.  Three soil piles, also 
believed to have been dredged from the pit, occupied the southern edge of the pit.   

The impoundment reportedly was in operation from circa 1950 to 1980 and was used for worn 
out battery electrolyte waste fluid, battery acid spills, and wash-down water from the Battery 
Shop.  Acid and large quantities of water flowed into the pit from the Battery Shop, Building 
102-52.  Effluent reportedly flowed into the impoundment from two pipes on the northeast side.  
These effluent pipes were not located during E & E's 1994 RCRA Facility Assessment (RFA) 
investigation of the SWMU.  SWMU B24 has never been permitted and has not gone through a 
formal RCRA closure. 
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3.0 INVESTIGATIVE SITE HISTORY 

3.1 Previous Investigations Summary 
The investigatory history of the Acid Pit (SWMU B24) began in 1987.  The following is a 
synopsis of significant dates and events associated with previous investigations at SWMU B24.  
Excerpts from the previous investigations are provided in Appendix A. 

• In 1987 and 1988, USAEHA conducted a groundwater contamination survey and 
evaluation of SWMUs at HWAD.  The survey team identified 82 SWMUs on the 
installation, including SWMU B24.  

• Between April and June 1994, E & E conducted an RFA at 33 of the Group A site 
SWMUs.  The objective was to characterize the soils within and beneath each 
impoundment to determine whether a release of contaminants to the underlying soils had 
occurred.  At SWMU B24, RFA investigation activities included the collection and 
analysis of surface and subsurface soil samples.  A Final RFA Report was prepared in 
1995. 

• A RCRA Facility Investigation (RFI) was performed in 1996 based on results of the 
RFA, which recommended that additional surface and subsurface soil sampling be 
conducted to determine the extent of soil contamination.  A Final RFI Report was 
prepared in 1997.  Because soil remediation criteria were exceeded, the RFI 
recommended that corrective action measures at the site be evaluated. 

• An additional site characterization was performed on January 14, 2008 at the direction of 
the NDEP to confirm the extent of total petroleum hydrocarbons (TPH) and 
polychlorinated biphenyls (PCB) impacted soil in the soil berm.  A letter report, detailing 
the results, was issued on February 19, 2008. 

3.2 RCRA Facility Assessment Summary 

3.2.1 Soil Assessment 
The 1994 RFA investigation at SWMU B24 included collection and analysis of surface and 
subsurface soil samples.  Table 3-11 of the RFI (RFI excerpts are provided in Appendix A) 
summarizes the samples collected.  All soil samples were analyzed for semivolatile organics 
compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), total petroleum 
hydrocarbons (TPH), nitrate, picric acid, metals, explosives (nitroaromatics), and pH.  
Subsurface soil samples were also analyzed for volatile organic compounds (VOCs) (E & E, 
1997). 

Two surface soil samples and two hand auger samples (5 feet bgs) were collected from the 
bottom of the impoundment.  These surface and near-surface samples were collected from the 
lowest elevation in the impoundment where liquids tended to accumulate.  The subsurface 
investigation of SWMU B24 was performed adjacent to the impoundment and on its 
downgradient side closest to the reported location of the effluent discharge pipes.  Two 
subsurface soil samples (11 and 22 feet bgs) were collected from a cone penetrometer (CPT) 
boring installed on the northwest side of the impoundment.  To characterize the potential for 
contaminated surface soils outside of the impoundment, two surface soil samples were collected 
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from areas adjacent to the impoundment (E & E, 1997) (Figure 3-1). 

3.2.2 Chemicals of Concern 

Table 3-12 of the RFI (Appendix A) presents a summary of the compounds detected during the 
RFA.  Five metals (arsenic, barium, cadmium, chromium, and lead) were detected in all of the 
surface soil samples collected from within and on the perimeter of the impoundment.  With the 
exception of cadmium, these same metals were also found at low levels in the subsurface soil 
samples.  Silver was detected in two further surface samples and mercury and selenium were 
detected in two surface samples. Of all the metals, only lead concentrations exceeded the soil 
remediation criteria (100 milligrams per kilogram (mg/kg)). 

Royal demolition explosive (hexahydro-1,3,5-trinitro-1,3,5-triazine) (RDX) was detected in two 
surface soil samples at concentrations of 55 mg/kg and 150 mg/kg from within the 
impoundment. Only one of the samples exceeded the soil remediation criteria of 63.6 mg/kg.  All 
other detected nitroaromatics were present at concentrations below the soil remediation criteria.  
Nitroaromatics were not detected in subsurface soil samples above this criteria. 

Organic compounds detected in the impoundment included TPH as gasoline and diesel, 
phenanthrene, pyrene, di-n-butyl-phthalate, and bis (2-ethylhexyl) phthalate.  TPH as diesel 
exceeded the soil remediation criteria of 100 mg/kg in all of the surface and near-surface soil 
samples, with concentrations ranging from 1,300 mg/kg to 34,000 mg/kg. 

PCB compound Aroclor-1260 (Aroclor-1260) was detected in three samples collected at the 
SWMU.  The concentrations detected in two of the samples (1.6 mg/kg and 36 mg/kg) exceed 
the soil remediation criteria of 0.09 mg/kg.  Both samples were collected at the surface. 

3.3 RCRA Facility Investigation Summary 
Based on results of the RFA, it was recommended that additional surface and subsurface soil 
sampling be conducted at SWMU B24 to determine the extent of soil contamination associated 
with the impoundment.  The results of the May 1997 RFI are presented below (E & E 1997).  
Tables 3-11 and 3-14 of the RFI (Appendix A) summarize the samples collected and the 
analytical results for RFI sampling, respectively.  Figure 3-2 illustrates the sample locations. 

3.3.1 Surface Soil Samples 

A total of five surface soil samples were collected during the RFI.  As shown on Figure 3-2, 
three samples were collected from the bottom of the pit and two were collected from the bermed 
area along the northern edge of the pit. 

TPH-diesel was detected in the three samples collected from the bottom of the impoundment at 
concentrations ranging from 18 to 98 mg/kg, which is less than the soil remediation criteria of 
100 mg/kg.  In addition, one of these samples contained TPH-gasoline at 33 mg/kg. 

Lead was detected in all five surface soil samples at concentrations ranging from 5.7 to 1,700 
mg/kg.  The lead concentration in three of the samples exceeded the soil remediation criteria of 
100 mg/kg.  These three soil samples were collected from the bottom of the impoundment. 

The only nitroaromatic detected in the surface soil samples was High Melting Explosive 
(cyclotetramethylene-tetranitramine) (HMX), which was detected in one sample at 7.5 mg/kg, 
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which is less than the soil remediation criteria of 4,000 mg/kg.  This sample was collected from 
the west end of the impoundment bottom.  Aroclor-1260 was detected in four of the surface soil 
samples at concentrations ranging from 0.014 to 2.8 mg/kg.  Three of the samples, which were 
above the soil remediation criteria of 0.09 mg/kg, were collected from the bottom of the 
impoundment. 

Bis(2-ethylhexy1) phthalate and di-n-butyl-phthalate were detected in all five of the surface soil 
samples at concentrations ranging from 0.034 to 96 mg/kg and 0.4 to 32 mg/kg, respectively.  
The three surface soil samples collected from the bottom of the impoundment contained  
bis(2-ethylhexy1) phthalate concentrations that exceeded the soil remediation criteria of 50 
mg/kg.  None of the remaining detections were above respective soil remediation criteria and no 
other SVOCs were detected in any of the surface soil samples. 

3.3.2 Berm Soil Samples 

Six soil samples were collected from the center line of the soil berm bordering the impoundment 
on the north and east side.  TPH-diesel was detected in one sample collected from the west end 
of the berm on the north side of the impoundment, at 50 mg/kg which is less than the soil 
remediation criteria of 100 mg/kg.  TPH-gasoline was not detected in any of the berm samples.  
Lead was detected in all of the berm soil samples at concentrations ranging from 3.7 to 63 
mg/kg, all of which are less than the soil remediation criteria of 100 mg/kg.   

Aroclor-1260 was detected at 0.01 mg/kg, 0.093 mg/kg, and 0.29 mg/kg in samples collected 
from the west end and southeast corner of the berm on the north side of the impoundment, 
respectively.  Two of these Aroclor-1260 concentrations exceed the soil remediation criteria of 
0.09 mg/kg. 

Benzo(a)pyrene and chrysene were the only two SVOCs detected in the berm soil samples.  
These compounds were detected at concentrations of 0.057 mg/kg and 0.041 mg/kg in samples 
collected from the west end of the berm on the north side of the impoundment.  These 
concentrations do not exceed their respective soil remediation criterion of 0.096 mg/kg and 95.9 
mg/kg.  No other SVOCs were detected in any of the berm soil samples. 

3.3.3 Soil Pile Samples 

Three soil samples were collected from the center of the soil piles along the southern edge of the 
impoundment.  TPH-diesel was detected in all of the soil pile samples at concentrations ranging 
from 310 to 4,700 mg/kg which exceed the soil remediation criteria of 100 mg/kg.  TPH-gasoline 
was detected in one soil pile samples at a concentration of 6.7 mg/kg, which does not exceed the 
soil remediation criteria of 100 mg/kg. 

Lead was detected in all of the soil pile samples at concentrations ranging from 49 to 170 mg/kg. 
The eastern-most soil pile sample contained 170 mg/kg lead, which exceeds the soil remediation 
criteria of 100 mg/kg.  All other detected lead concentrations were less than the soil remediation 
criteria. 

Arolcor-1260 was detected in all of the soil pile samples at concentrations ranging from 1.8 to 13 
mg/kg, with the highest concentration detected in the eastern-most sample.  All of these detected 
concentrations exceed the soil remediation criteria of 0.09 mg/kg.  Chrysene and pyrene were 
detected in two of the soil pile samples at concentrations less than the soil remediation criteria.  
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3.3.4 Subsurface Soil Samples 

Thirty subsurface soil samples were collected from five soil borings installed to a total depth of 
60 feet bgs.  As shown on Figure 3-3, two borings were drilled through the bottom of the 
impoundment and three borings were drilled outside of the impoundment along the southern 
edge.  Soil samples were collected for laboratory analysis from 5-, 10-, 20-, 30-, 40-, and 60-foot 
depths in each boring. 

TPH-diesel was detected at concentrations exceeding the soil remediation criteria (100 mg/kg) in 
two of the subsurface soil samples (5 and 10 feet bgs) from the borings at the bottom of the 
impoundment at concentrations of 130 mg/kg and 130.1 mg/kg.  TPH-diesel was also detected in 
samples collected at 30 feet bgs but only at a concentration of 5.6 mg/kg.  TPH-gasoline was not 
detected in any of the subsurface soil samples. 

Lead was analyzed for and detected in ten of the subsurface soil samples.  The lead 
concentrations ranged from 1.4 to 10 mg/kg, which is below the soil remediation criteria of 100 
mg/kg and within the natural background range established in the Final Technical Memorandum 
Background Soil Sampling, Hawthorne Army Depot, Hawthorne, Nevada (Tetra Tech, 1997). 

Aroclor-1260 was analyzed for in ten of the subsurface soil samples and detected in only one 
sample, collected from boring SB1-4 at five feet bgs, at 0.021 mg/kg which is below the soil 
remediation criteria of 0.09 mg/kg.  No nitroaromatic compounds were detected in any of the 
subsurface soil samples.  

Bis(2-ethylhexy1)phthalate was detected in four subsurface soil samples at concentrations 
ranging from 0.037 to 0.130 mg/kg.  Di-n-butyl-phthalate was detected in two subsurface soil 
samples at concentrations ranging from 0.550 to 0.580 mg/kg.  These concentrations were well 
below their soil remediation criteria of 50 mg/kg and 8,000 mg/kg, respectively. 

3.3.5 Field Screening Results 

Fourteen surface and near-surface soil samples were field screened for TNT and RDX.  A total 
of 30 subsurface soil samples, collected from depths of 5-, l0-, 20-, 30-, 40-, and 60-feet bgs, 
were also screened for TNT and RDX. 

The soil samples were screened for TNT and RDX using Enzyme-Linked Immunosorbant Assay 
(ELISA) test kits to determine a general range of concentrations for safe handling and shipment. 
Field screening results are provided in Table 3-13 of the RFI (Appendix A).  TNT was detected 
in two of the field screened soil samples at ranges 1.5 to 3.0 ppm and 0.5 to 1.5 ppm.  RDX was 
detected in seven of the field screened soil samples at ranges of 1.5 to 2.5 ppm and 2.5 to 4.5 
ppm. 

3.4 Additional Characterization 
At the direction of the NDEP, two soil samples and a duplicate were collect on January 14, 2008 
from the southern termination of the soil berm to confirm the extent of impacted soil in that 
portion of the berm.  Additional characterization sampling locations are illustrated in Figure 3-4  
The samples were analyzed for PCBs, TPH-diesel, TPH-gasoline, and metals.  Arsenic, barium, 
chromium (total), lead, and Aroclor-1260 were all detected above the detection limit.  The 
analytical results are provided in Table 3-1.  Evaluation of the analytical results concluded that 
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the southern portion of the berm did not require removal. 

 
Table 3-1 – Additional Characterization Analytical Results 

Analyte Unit 

B24-
011408-
S-001 

B24-
011408-
S-002 

B24-
011408-
S-002-Z PRG 

Arsenic mg/kg 5.5 5.3 4.9 1.6 
Barium mg/kg 51 74 68 67,000 
Cadmium mg/kg 0.046 J ND ND 450 
Chromium mg/kg 4.4 5.5 5.5 450 
Lead mg/kg 15 22 8.7J 800 
Selenium mg/kg 0.92J ND ND 5,100 
Mercury mg/kg ND ND 0.018J 310 
Aroclor 1260 mg/kg ND 0.051 0.054 0.74 

Bold, underlined, and shaded results exceed the Region IX PRG 
J – Estimated 
ND – Not detected above the detection limit 
Sample B24-011408-S-002-Z is a duplicate of B24-011408-S-002 

 

3.5 Previous Investigation Conclusions 
The RFA concluded that low pH levels and lead in soil support the reported historic use of the 
site, but went on to indicate that the presence of VOCs, SVOCs, PCBs, and nitroaromatics 
indicated other releases.  The RFA also concluded that the vertical and horizontal extent of 
contamination was limited but recommended further investigation.  

The RFI satisfied the recommendations of the RFA and concluded that vertical and horizontal 
migration of site contaminants was limited to the impoundment and to within five feet of the 
impoundment.  Laboratory results for surface and subsurface sample indicated that lead, TPH-
diesel, RDX, and PCBs exceeded the soil remediation criteria in place at the time.  The volume 
of impacted material was estimated at 800 cubic yards.  The recommendation was made to 
develop an engineering cost analysis to be used to evaluate the appropriate corrective measure.  
An engineering cost analysis developed in 2005, for the excavation and disposal of 1,000 cubic 
yards of impacted material from SWMU B24 indicated that such a removal action would cost 
$919,000 (US Army 2005). 

The additional characterization performed in February 2008 concluded that excavation and 
disposal of the soil berm was not necessary.  However, due to the presence of elevated lead and 
PCBs in the pit and soil piles, an interim removal action was deemed necessary. 
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4.0 SITE EVALUATION 

4.1 Introduction 
Consistent with the requirements of NAC 445A.22705, an evaluation of SWMU B24 was 
performed using the risk-based corrective action approach outlined in ASTM Standard E1739-95 
– Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites.  This 
section provides a summary of the site evaluation and details the development and selection of 
site-specific cleanup goals. 

4.2 Tier 1 Evaluation Summary 
To establish the COPCs, the results of the excavation confirmation sampling were merged with 
the data from the RI.  Data points from the RI that were collected from areas that were removed 
during the interim removal action were not considered.  The resulting dataset was compared to 
the U.S. EPA Region IX PRGs for industrial soils or the NDEP action level for petroleum as 
applicable.  Compounds that exceeded their respective PRGs are considered COPCs for this site. 
 Table 4-1 lists the compounds identified from the pre-remediation soils analyses as COPCs, and 
their respective EPA Region IX PRG.  All other site constituents were found to be below their 
respective PRG. 

Table 4-1.  Chemicals of Potential Concern for SWMU B24 

COPC Max. Detection (mg/kg)  PRG (mg/kg)/AL1 
TPH-D (diesel) 780 100 
TPH-G (gasoline) 440 100 
Aroclor-1260 1.7 0.74 
Aroclor-1254 1.2 0.74 

1 The action level for TPH is defined in NAC 445A.2272.  For PCB, the EPA Region IX PRG for “PCBs 
(unspecified mixture, high risk, e.g. Aroclor-1254)” was used. 

4.3 Conceptual Site Model 
The process of the Tier 1 evaluation included the development of a conceptual site model (CSM) 
that depicts both complete and incomplete pathways of exposure.  The CSM is presented in 
Figure 4-1.  For a pathway to be complete, a potential human receptor must be present that can 
come in contact with the contaminant.  

The pathways that are identified in the CSM as being complete for these receptors are ingestion 
of soil, dermal contact with soil, and inhalation of soil dust.  The groundwater pathway was 
determined to be incomplete because drinking water for the installation is obtained primarily 
from surface water originating in the surrounding mountains west of HWAD.  On occasion, the 
surface waters contained in reservoirs are supplemented with groundwater; however, the wells 
used for this purpose are located upgradient or cross-gradient to the site.  Water supply well #7 is 
located approximately 0.6 miles downgradient of SWMU B24.  Well #7 is not a potable water 
source due to naturally high levels of fluoride and nitrate that exceed drinking water standards.  
Additionally, the annual precipitation rate for the HWAD area (approximately 4.5 inches) is 
exceeded by the evapotranspiration rate. 
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The nearest surface water body to the site is Walker Lake, located approximately 4.8 miles down 
gradient from SWMU B24.  Due to the distance from SWMU B24 and the generally flat surface 
topography gradient, surface water is not considered an exposure pathway.  The current and 
foreseeable future use of SWMU B24 is in an industrial capacity. 

4.4 Nature and Extent of Contamination 
Chemicals of potential concern (COPCs) that remained above RBSLs after the interim removal 
actions were limited to TPH-D (diesel range) and PCB Aroclors-1260 and -1254.  Confirmation 
sampling locations and results from the first and second excavation events are illustrated in 
Figure 4-2 and Figure 4-3, respectively.  Impacted soil was limited to the shallow soils in the 
footprint of the pit, and at the location of the former soil piles.  Analytical data collected during 
the RFI from soil borings advanced through the pit bottom to a depth of 60 feet did not indicate 
any COPCs present at depth.  The deepest detection of a COPC above the RBSL was TPH-D at a 
concentration of 130 mg/kg (2-B24-SB1-2-010), 10-12.5 feet below ground surface.  Analytical 
data from soil borings advanced outside the pit did not indicate any impact to soil.  

Confirmation sampling following the second interim removal action indicated that Aroclor-1260 
was present in surface soil samples at concentrations ranging up to 1.7 mg/kg (B24-091508-S-
PF10) with four samples exceeding the Industrial PRG for an unspecific mixture of high risk 
Aroclors (e.g., Aroclor-1254) of 0.74 mg/kg.  Three of the four sample locations were taken 
from the pit floor.  The fourth sample was taken in the location of the former middle soil pile.  
Of the four Aroclor-1260 samples that exceeded the PRG two also exceeded the Aroclor-1254 
PRG.   

Confirmation sampling following the second interim removal action indicated that TPH-D 
exceeded the NDEP action level of 100 mg/kg at three surface soil sample location in the pit 
floor.  TPH-D exceedances ranged from 290 J mg/kg (B24-100707-S-PF08) to 780 J mg/kg 
(B24-091508-S-PF10).   TPH-D was also detected during the RFI at a concentration of 130 J 
mg/kg (2-B24-SB1-2-010) from a sample collected from 10-12.5 feet below the original bottom 
of the pit (Figure 3-3), which represents the deepest extent of TPH contamination at the site.   

Although not specifically investigated during any of the previous investigations, groundwater is 
not believed to have been impacted.  The nature of the contaminants and the diminishing 
concentrations of compounds with depth indicate that there would be minimal or no impact to 
groundwater. 

4.4.1 Total Petroleum Hydrocarbons 

During a July 2, 2007 teleconference, NDEP provided an overview of the TPH action level 
framework acceptable to the state.  For surface soils, direct exposure, and protection of 
groundwater, the state accepts a risk-based approach.  For subsurface soils, the saturation value 
for given soil type and petroleum distillate was used as a Tier 2 site-specific target level.   

For surface soils where direct exposure is a concern, none of the sample locations exceeded the 
action level for TPH.  Therefore, only a comparison to saturation values was necessary.   

For subsurface soils where direct contact is not the primary pathway, cleanup levels (Tier 2 
SSTLs) will be fuel saturation values based on soil and fuel type.  The application of fuel 
saturation values was broken down into three zones: 
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• Zone 1—This zone was defined as areas that can reasonably be excavated if TPH levels 
exceed fuel saturation values with significant mass present. 

• Zone 2—Areas below Zone 1 and above 10 feet of groundwater.  Exceedances of the fuel 
saturation values with significant mass present in Zone 2 may require additional 
groundwater monitoring for the presence of product. 

• Zone 3—Areas within 10 feet of groundwater.  If fuel saturation values are exceeded, 
additional actions need to be assessed. 

The fuel saturation values used are those established by the American Petroleum Institute (API) 
Soil & Groundwater Research Bulletin No. 9 (June, 2000), entitled “Non-Aqueous Phase Liquid 
(NAPL) Mobility Limits in Soil” (Appendix B).  Table 2 of the API Bulletin provides the points 
at which soils begin to release free product (known as the fuel saturation value).  Fuel saturation 
varies with fuel and soil type. 

In the case of SWMU B24, both gasoline range TPH and diesel range TPH were detected in the 
subsurface.  The middle distillate best represents the diesel range TPH that was detected.  The 
most conservative saturation value is for a gravel material.  That RBSL is 1,000 for gasoline 
range TPH and 2,286mg/kg for diesel range TPH.  Both are well above the respective highest 
detection of TPH. 

4.4.2 Polychlorinated Biphenyls 
Concentrations of Aroclor-1260 and -1254 in soils within the pit remain above the Tier 1 RBSL 
of 0.74mg/kg.  Since the Tier 1 values were exceeded, site-specific clean up goals were 
calculated for the current and foreseeable future Industrial use of the facility. 

4.5 Ecological Risk Screening 
A screening ecological risk assessment was considered for SWMU B24.  The SWMU was 
evaluated with the information available to determine the extent to which the SWMU was 
sufficiently large and had habitat suitable to support ecologically significant floral and faunal 
populations.  The existing information was used as basis for the inclusion or exclusion of a 
screening ecological assessment.  

SWMU B24 was excluded from a screening level ecological risk assessment for the following 
reasons: 

• Small size of site (relative to adjacent landscape) limits ecological significance 
• Site soils are highly disturbed 
• Site is located near an area of human activity 
• No indication of the presence of threatened and endangered floral or faunal species 
• No indication that the site contains or is part of regionally critical habitat 

4.6 Exposure Scenario Development 
Three different exposure scenarios were developed for SWMU B24:  current and future Standard 
Workers, On-Site Workers, and potential future Construction Workers.  As HWAD is a secure 
industrial military installation, other receptors, including residential inhabitants and trespassers, 
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were not considered as potential receptors.   

The On-Site Worker and Standard Worker scenarios assume potential exposure to surface soils 
and shallow subsurface soils to a depth of 2 feet below ground surface.  The potential future 
Construction Worker scenario assumes potential exposure to soils to a depth of 10 feet, a typical 
depth for general construction.   

On-Site Worker 

The On-Site Worker represents the current and future worker working specifically at SWMU 
B24 under its current specific use.  The SWMU itself is currently unused for any purpose and 
has no intended future use, as indicated by HWAD personnel.  There are no buildings associated 
with the SWMU.  The nearest occupied building to the SWMU is Building 102-52, the battery 
repair shop, which lies approximately 110 feet to the north.  The building is separated from the 
SMWU by Building 102-53, the tire shed where old tires and used empty drums are stored.  
Approximately 30 workers occupy Building 102-52 year-round, performing diesel engine repairs 
and tire changes. 

Although the SWMU was identified by HWAD as having no significant activity, a more 
conservative approach was taken when considering exposure factors.  For example, there is no 
current reason for site workers to visit the SWMU.  However, the assumption used for 
developing the exposure factors for the On-Site Worker was that site workers would visit the site 
one full day each week.  

Construction Worker 

The Construction Worker represents the potential future construction worker who may become 
exposed to site soils while demolishing or constructing structures at the site.  This is more 
conservative than a construction worker performing activities such as installing or repairing 
utilities, which would be a more likely scenario. 

Standard Worker 

The Standard Worker scenario assumes that an individual works outside and contacts site soils 
on a regular basis as part of his or her normal job.  A groundskeeper would be an example of this 
category.  This scenario applies the same exposure parameters as the worker scenario used to 
develop the EPA Region IX PRGs but modified to specific to the HWAD. 

4.7 Development of Site-Specific Target Levels 
After exposure factors were developed for each exposure scenario previously described, 
COPC-specific SSTLs were calculated.  For each COPC that is a known or suspected 
carcinogen, a range of acceptable SSTLs was calculated.  The exposure parameters used to 
estimate COPC intakes included exposure frequency, exposure duration, body weight, averaging 
time, soil ingestion rate, fraction ingested, exposed skin surface area, soil-to-skin adherence 
factor, dermal absorption factor, exposure time, inhalation rate and particulate emission factor 
(Table 4-2). 

A range of similarly protective SSTLs for each exposure scenario was then calculated for the 
COPCs applying the site-specific exposure parameters previously identified.  The cancer slope 
factor and reference dose results for the identified COPCs are listed in Table 4-3.  The 
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subsequent cancer and non-cancer SSTL ranges are listed in Table 4-4.  With the use of 
conservative exposure parameters, all provided ranges are protective of human health and the 
environment.   

 

Table 4-2.  SSTLs—Exposure Parameters 

Exposure Parameters 
Standard On-Site Construction 

 
 
 Worker Worker Worker 

1E-04 1E-04 1E-04 
1E-05 1E-05 1E-05 

Target Cancer Risk (unitless) 
 
 1E-06 1E-06 1E-06 
Target Hazard Quotient (unitless) 1.0 1.0 1.0 
Averaging Time – cancer (days) 25,550 25,550 25,550 
Averaging Time – non-cancer (days) 9,125 9,125 365 
Incidental Soil Ingestion Rate (mg/day) 100 100 330 
Exposure Frequency (days/year) 250 50 130 
Exposure Duration (year) 25 25 1 
Fraction Ingested (unitless) 1 0.25 1 

Exposed Skin Surface Area (cm2) 3,300 3,300 3,300 

Soil-to-Skin Adherence Factor (mg/cm2) 0.2 0.2 0.3 
Dermal Absorption Factor (unitless) see below 

Air Inhalation Rate (m3/hour) 2.5 1.5 2.5 

Particulate Emission Factor (m3/kg) 3.81E+10 3.81E+10 3.81E+10 
Exposure Time (hour/day) 8 2 8 
Body Weight (kg) 70 70 70 

Units Conversion Factor (mg/kg) 1,000,000 1,000,000 1,000,000 
 

Table 4-3.  SSTLs—COPC-Specific Data 

COPC-Specific Data 

Cancer Slope Factor  
(mg/kg-day)-1 

Reference Dose 
(mg/kg-day) 

COPC 

Dermal 
Absorption 
Factor 
(unitless) Oral Dermal Inhalation Oral Dermal Inhalation 

PCB 0.14 2 2 2 0.00002 0.00002 0.00002 
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Table 4-4.  SSTLs—Calculation Results 

Calculated SSTLs (mg/kg) 
Standard Worker 

Cancer 

 
 
 
COPC 1E-04 1E-05 1E-06 

 
Non-cancer 

PCB 74.4 7.4 0.74 11 
 On-Site Worker 
 Cancer 
 1E-04 1E-05 1E-06 

 
Non-cancer 

PCB 609 61 6.1 87 
 Construction Worker 
 Cancer 
 1E-04 1E-05 1E-06 

 
Non-cancer 

PCB 1,468 147 15 8.4 
 
4.7.1 Evaluation of SSTL 

When evaluating the range of cleanup goals presented in Table 4-4, a single value for each 
COPC was selected to be used as the final SSTLs against which data would be compared to 
support site closure.  The final selection was based on a comparison of the SSTL for an 
appropriate target cancer risk factor and the non-cancer SSTL.  The lower, more conservative 
value of the two was selected as the final SSTL for use to support site closure. 
 
Standard Worker 

Use of the Standard Worker scenario would permit continued unrestricted future industrial use of 
the site without the need for institutional controls.  Given the remote location and limited 
potential population exposure, selection of the Standard Worker scenario at an increased cancer 
target risk factor of 1x10-4 would be an appropriate selection. 
 
On-Site Worker 

Use of the On-Site Worker scenario would permit the site to be used in its current and future 
capacity as an abandoned site.  The potential exposed population is minimal to non-existent; 
therefore, the selection of the On-Site Worker scenario at a target cancer risk of 1x10-4 would be 
an appropriate selection.  However, use of the On-site Worker scenario would require the 
implementation of institutional controls to ensure that site activities were limited to those factors 
used in the development of the SSTL for that scenario.   
 
Construction Worker 

Although the Construction Worker scenario is not a scenario that reflects an ongoing 
use/activity, its use as the final SSTL would support/supplement both the Standard Worker and 
On-Site Worker scenarios and eliminate the need for institutional controls.  
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4.7.2 Selection of SSTL 

For the purposes of determining whether past remedial activities have successfully eliminated 
the COPCs at SWMU B24 to acceptable levels and to support closure, the site dataset was 
compared to the non-cancer Construction Worker SSTL.  The non-cancer SSTL for the 
Construction Worker scenario was selected because this value is the most conservative non-
cancer SSTL for all three scenarios.  The non-cancer SSTL value also falls within the acceptable 
increased cancer risk range for both the Standard and On-Site Worker scenario.  Therefore the 
final soil cleanup goal for the PCBs at SWMU B24, which is protective of human health and the 
environment, is 8.4 mg/kg, which is greater than any of the concentrations detected in the soils 
remaining on site. 



Final Closure Report/Decision Document 
SWMU B24, 102-52 Acid Pit, Hawthorne Army Depot 

 

5-1 

5.0 CORRECTIVE ACTIONS 
5.1 Interim Removal Action 
An interim removal action was performed between August 18 and October 10, 2008 at SWMU 
B24.  The objective of the removal action, as outlined in the Final Interim Removal Plan, 
SWMU B24, July 2008, was to remove all soils containing COPCs above the EPA Region IX 
PRGS for industrial soil.  The removal action included two separate excavations of the pit 
bottom and soil piles. During the first excavation activity, the three soil piles adjacent to the B24 
pit and the pit bottom were excavated.  The three soil piles were excavated to a depth of 
approximately one foot below surrounding grade, and one foot of soil was removed from the pit 
floor.  A total of 189 tons (approximately 125 cubic yards) was removed and disposed of as non-
hazardous waste at U.S. Ecology in Beatty, Nevada during the first removal action.  Analytical 
results from confirmation samples collected from the pit floor and from the former location of 
the soil piles indicated that concentrations of COPCs remained above the EPA Region IX PRGs 
and therefore a second excavation activity was necessary.  
 
The second excavation was conducted on October 6, 2008.  An additional foot of soil was 
excavated from below the location of the previously impacted soil piles, and an additional foot of 
soil was excavated from approximately one third of the pit bottom.  The impacted soil, totaling 
55 tons (approximately 35 cubic yards) disposed of as non-hazardous waste at U.S. Ecology in 
Beatty, Nevada.   
 
5.2 Confirmation Sampling  
Confirmation samples collected at the conclusion of the first and second excavation indicated 
that TPH and Aroclor-1260 are the only COPCs that remain above the PRG at the site.  Upon 
receiving the confirmation soil sampling results from the second excavation, an agreement was 
reached between HWAD and the NDEP to use SSTLs as the new cleanup goal.  Therefore, no 
further excavation is required and SWMU B24 is recommended for closure.  Confirmation 
sampling locations and results for the first and second excavation are illustrated in Figure 4-2 
and Figure 4-3, respectively, and presented in Table 5-1.   
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Table 5-1.  Confirmation Sampling Results 
Sample 

ID 
B24-

091508-S-
PF01 

B24-
091508-S-

PF02 

B24-
091508-S-

PF03 

B24-
091508-S-

PF04 

B24-
091508-S-

PF05 

NDEP 
Action 

Levels/PRGs
(mg/kg) 

Date 9/15/2008 9/15/2008 9/15/2008 9/15/2008 9/15/2008  

TPH-D 1300 J 22 740 J 170 150 100*  

TPH-G 0.82 J 0.41 J 0.58 J 0.37 J 0.42 100*  

Lead 390 110 350 130 260 800  

PCBs 1.84 0.57 0.95 0.27 0.44 0.74 

Sample 
ID 

B24-
091508-S-

PF06 

B24-
091508-S-

SP01 

B24-
091508-S-

SP02 

B24-
091508-S-

SP03 

B24-
100708-S-

PF07 

NDEP 
Action 

Levels/PRGs
(mg/kg) 

Date 9/15/2008 9/15/2008 9/15/2008 9/15/2008 10/7/2008  

TPH-D 13 400 82 26 75 100*  

TPH-G 0.35 J 0.45 J 0.52 J 0.4 J 0.63 J 100*  

Lead 98 65 34 99 J 16 800  

PCBs 0.22 5.6 0.86 0.7 J 0.173J 0.74  

Sample 
ID 

B24-
100708-S-

PF08 

B24-
100708-S-

PF09 

B24-
100708-S-

PF10 

B24-
100708-S-

SP04 

B24-
100708-S-

SF05 

NDEP 
Action 

Levels/PRGs
(mg/kg) 

Date 10/7/2008 10/7/2008 10/7/2008 10/7/2008 10/7/2008  

TPH-D 290 720 J 780 J 5.6 15 100*  

TPH-G 0.68 J 1.2 1.2 0.6 J 0.57 J 100*  

Lead 70 34 45 41 8.2 800  

PCBs 2.8 2.8 1.7 0.86 0.11 0.74  

*The NDEP has established an action level of 100 mg/kg for petroleum hydrocarbons 

Bold, underlined, and shaded results exceed the Region IX PRG 
J – Estimated 
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6.0 CONCLUSIONS 
The pit at SWMU B24 was backfilled on March 23, 2009 to an elevation approximately  
12 inches higher than surrounding grade, as requested by the NDEP.  Site restoration photo 
documentation is provided in Appendix C.  Since residual contamination at the SWMU is less 
than the SSTL, SWMUB24 is recommended for closure, with a restriction that the site only be 
used for industrial purposes.  This restricted use should be added to the master plan for HWAD 
and included in any future Land Use Control Implementation Plan.  

In accordance with NAC 445A.227, the following factors were evaluated to determine whether 
further corrective actions are required. 

a. The depth of any groundwater:  100 feet bgs   

b. The distance to irrigation wells or wells for drinking water:  Water supply well #7 is 
located approximately 0.6 miles downgradient of SWMU B24.  Well #7 is not a potable 
water source due to naturally high levels of fluoride and nitrate that exceed drinking 
water standards. 

c. The type of soil that is contaminated:  Fine to medium sand, silty sands.   

d. The annual precipitation:  4.6 inches (evapotranspiration potential is 45 inches per year). 

e. The type of waste or substance that was released:  The source of contamination was 
determined to be worn out battery electrolyte waste fluid, battery acid spills, and wash 
down water from the Battery Shop. 

f. The extent of the contamination: No COPCs remain on site above their respective SSTL. 
COPCs remaining above PRGs after the interim removal actions in August and October 
2008 are limited to TPH-D (diesel range), PCB Aroclor-1260, and PCB Anoclor-1254. 
TPH-D and PCB remain present at SWMU B24 in concentrations above the PRGs but 
below the SSTLs created for SWMU B24.  The PRG for PCB was exceeded in three 
surface samples (0-0.5 feet) in the eastern half of the pit bottom and one surface sample 
(0-0.5 feet) from beneath the location of former middle soil pile immediately south of the 
pit.  PCB concentrations of these four samples range from 0.86 mg/kg (B24-100708-S-
SP04) to 2.8 mg/kg (B24-100708-S-PF09).   TPH-D remains present in soils at SWMU 
B24 above the TPH-D PRG of 100 mg/kg at concentrations ranging from 290 mg/kg 
(B24-100708-S-PF08) to 780 J mg/kg (B24-100708-S-PF10) following the interim 
removal actions.  Three samples, all from the pit floor (0-0.5 feet), exceeded the TPH-D 
PRG.  Confirmation sampling has verified that all other COPCs at SWMU B24 are below 
EPA Region IX PRGs. 

g. The present and future use for the land:  Industrial (present and future).  Significant 
changes in land use (e.g., residential use) in the future may require a reassessment of the 
results. 

h. The preferred routes of migration:  Contamination pathways identified are ingestion of 
soil, dermal contact with soil, and inhalation of soil dust or soil gas.  

i. The location of structures or impediments:  Building 102-53, a tire storage shed, lies 
approximately 50 feet north of the impoundment.  Building 102-52, a battery shop, lies 
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approximately 125 feet north of the impoundment.  A set of railroad tracks lie 
immediately south of the SWMU B24 impoundment.  

j. Potential fire, vapor, or explosion:  None. 

k. Other factors:  The SWMU B24 acid pit has been backfilled to approximately 12 inches 
above surrounding grade to allow for surface water runoff. 
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3.4 SWMU B-24: 102-52 Acid Impoundment 

3.4.1 Site Description 

SWMU B-24 is an inactive unlined surface impoundment located southeast of 

Building 102-52 (Figure 3-3). The impoundment measures 30 by 100 by 5 feet deep, but it 

has been eroded and partially filled with windblown sand. Effluent reportedly flowed into the 

impoundment from two pipes on the northeast side. These effluent pipes were not located 

during E & E's 1994 RFA investigation of the SWMU. USAEHA noted that liquid does not 

pond within the impoundment, but it percolates into the subsurface. 

3.4.2 Site Background 

The impoundment reportedly was in operation from circa 1950 to 1980 and received 

large amounts of battery electrolyte waste fluid, battery acid, and wash down water from the 

Battery Shop, Building 102-52. Visible evidence of red stained soils in the bottom of the 

impoundment was noted by the USAEHA survey team (USAEHA 1987, 1988). During the 

1992 site visit, stained soils were also noted in the perimeter of the impoundment. SWMU B- 

24 has never been permitted and has not gone through a formal RCRA closure. 

3.4.2.1 Previous Investigations 

The 1994 RFA investigation at SWMU B-24 included collection and analysis of 

surface and subsurface soil and groundwater samples. Table 3-1 1 summarizes the samples 

collected, and Figure 3-3 illustrates the sample locations. All soil samples were analyzed for 

semivolatile organics, pesticides, PCBs, TPH, nitrate, picric acid, metals, explosives, and pH. 

Subsurface soil samples were also analyzed for VOCs. 

The subsurface investigation of SWMU B-24 was performed adjacent to the impound- 

ment and on its downgradient side closest to the reported location of the effluent discharge 

pipes. Two subsurface soil samples were collected from one CPT sampling location at this 

SWMU. The subsurface soil samples were collected from the top 18 inches of two fine- 

grained horizons at 11 and 22 feet bgs. Two surface soil samples from the bottom of the 

impoundment and two hand auger samples from 5 feet beneath the bottom of the 

impoundment were collected at SWMU B-24. These surface and near-surface samples were 

collected from the lowest elevation in the impoundment where liquids would tend to 

accumulate. To characterize the potential for contaminated surface soils outside of the 
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impoundment, two surface soil samples were collected from areas adjacent to the SWMU as 

shown on Figure 3-3. 

3.4.2.2 Chemicals of Concern 

Table 3-12 presents a summary of the compounds detected during the RFA. 

Five metals (arsenic, barium, cadmium, chromium, and lead) were detected in all of 

the surface soil samples collected from within and on the perimeter of the impoundment. 

With the exception of cadmium, these same metals were also found at low levels in the 

subsurface soil samples. Of these metals, only lead concentrations exceeded the soil 

remediation criteria (100 mglkg) in all of the surface soil samples analyzed. 

RDX was detected in one surface soil sample from within the impoundment that 

exceeded the soil remediation criteria. All other detected nitroaromatics were present at 

concentrations below these criteria. Nitroaromatics were not detected in subsurface soil 

samples. 

Organic compounds detected in the impoundment included TPH as gasoline and 

diesel, phenanthrene, pyrene, di-n-butyl-phthalate, and bis (2-ethylhexyl) phthalate. TPH as 

diesel exceeded the soil remediation criteria in all of the surface and near-surface soil 

samples. 

PCB-1260 was detected in three samples collected at the SWMU. The concentrations 

detected in two of the samples exceed the soil remediation criteria of 0.09 mglkg. Both 

samples were collected on the surface. 

3.4 .3  RCRA Facility Investigation Activities 

Based on results of the RFA, it was recommended that additional surface and 

subsurface soil sampling be conducted to determine the extent of soil contamination. The 

following sections describes the RFI investigative approach and analytical results. 

3.4.3.1 Field Screening 

Fourteen surface and near-surface soil samples and one replicate near-surface soil 

sample were screened for TNT and RDX. Subsurface soils collected from depths of 5-, lo-, 

20-, 30-, 40-, and 60-feet were also screened for TNT ad RDX. A total of 30 subsurface soil 

samples along with three replicate samples were also screened for TNT and RDX. 



Field screening for TNT and RDX was performed according to the procedures 

presented in Section 2.3.1, and the results are listed in Table 3-13 and summarized in 

Appendix D. 

3.4.3.2 Sampling Activities 

Table 3-1 1 summarizes the samples collected during the RFI and Figure 3-3 

illustrates the sample locations. 

Five surface soil samples were collected from O- to 6-inch depths. Three samples 

were collected from the bottom of the pit and two samples were collected from the bermed 

area along the northern edge of the pit. 

Nine near-surface soil samples and two duplicate samples were collected. Three 

samples were collected from soil piles, one from each of the three soil piles on the southern 

side of the impound, and six samples were collected from the soil berm along the northern 

side of the impoundment. These samples were collected at a minimum depth of 6 inches 

below the soil surface and at the horizontal and vertical centers of the piles and the berm. 

Thirty subsurface soil samples and two duplicate samples were collected from five 

soil borings, each drilled to a total depth of 60 feet below ground surface. Two borings were 

drilled through the bottom of the impoundment and three borings were drilled outside of the 

impoundment along the southern edge. Continuous soil cores were collected from each 

boring for lithologic logging and analytical sampling. Analytical samples were collected from 

5-, lo-, 20-, 30-, 40-, 50-, and 60-foot depths in each boring. 

Although the text in Section 5.1 of the amended FIP indicated that eight near surface 

soil samples were to be collected from the berm, six were actually collected, as listed in Table 

5-1 of the amended FIP and in the delivery order Scope of Work. 

3.4.4 RCRA Facility Investigation Results 

3.4.4.1 Field Observations 

There were no unusual observations made during the soil borings and collection of 

subsurface soil samples or the collection of the surface and the berm near surface soil 

samples. However, the near surface soil samples from the three soil piles contained wood 

scrapslpieces, roots and organic matter. Lithologic logs for each soil boring are presented in 

Appendix A. 
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3.4.4.2 Results of Analytical Work 

Table 3-14 summarizes the analytical results for the RFI and Figure 3-3 illustrates the 

sample locations. 

Surface Soil Samples 

Five surface soil samples were collected from the bottom of the impoundment. TPH- 

diesel was detected in three of the samples at concentrations ranging from 18 to 98 mglkg 

which is less than the soil remediation criteria of 100 mglkg. In addition, one sample 

contained TPH-gasoline at 33 mglkg. 

Lead was detected in all five surface soil samples at concentrations ranging from 5.7 

to 1,700 mglkg. The lead concentration in three of the samples exceeded the soil remediation 

criteria of 100 mglkg. These three soil samples were collected from the bottom of the 

impoundment. 

The only nitroaromatic detected in the surface soil samples was HMX, which was 

detected in one sample at 7.5 mglkg which is less than the soil remediation criteria of 4,000 

mglkg. This sample was collected from the west end of the impoundment bottom. 

Polychlorinated bi-phenols (PCB-1260) was detected in four of the surface soil 

samples at concentrations ranging from 0.014 to 2.8 mglkg. Three of the samples were 

collected from the bottom of the impoundment. 

Bis(2-ethylhexy1)phthalate and di-n-butyl-phthalate was detected in all five of the 

surface soil samples at concentrations ranging from 0.034 to 96 mglkg and 0.4 to 32 mglkg, 

respectively. Four of detected bis(2-ethylhexy1)phthalate concentrations exceeded the soil 

remediation concentrations of 50 mglkg. No other SVOCs were detected in any of the 

surface soil samples. 

Berm Soil Samples 

Six soil samples were collected from the soil berm bordering the impoundment on the 

north and east side. The berm soil samples were collected with a hand auger from the center 

of the berm pile. 

TPH-diesel was detected in one sample (BM1-1-00), collected from the west end of 

the berm on the north side of the impoundment, at 50 mglkg which is less than the soil 

remediation criteria of 100 mglkg. TPH-gasoline was not detected in any of the berm 

samples. 
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Lead was detected in all of the berm soil samples at concentrations ranging from 3.7 

to 63 mglkg all of which are less than the soil remediation criteria of 100 mglkg. 

PCB-1260 was detected at 0.093 mglkg in sample BM1-1-000 and at 0.29 mglkg in 

sample BM1-6-000, collected from the west end and southeast comer of the berm on the north 

side of the impoundment. This detected concentration slightly exceeds the soil remediation 

criteria of 0.09 mglkg. 

Benzo(a)pyrene and chrysene were the only two SVOCs detected in the berm soil 

samples. These compounds were detected at 0.057 mglkg and 0.041 mglkg, respectively 

from sample BM1-1-000 collected from the west end of the berm on the north side of the 

impoundment. These concentrations do not exceed the soil remediation criteria. No other 

SVOCs were detected in any of the berm soil samples. 

Soil Pile Samples 

Four soil samples including one duplicate were collected from piles of soil along the 

southern edge of the impoundment. These samples were collected with a hand auger from the 

center of the soil pile. 

TPH-diesel was detected in all of the soil pile samples at concentrations ranging from 

310 to 4,700 mglkg which exceed the soil remediation criteria of 100 mglkg. TPH-gasoline 

was detected in one soil pile samples (PL1-1-000) at 6.7 mglkg, which does not exceed the 

soil remediation criteria.. 

Lead was detected in all of the soil pile samples at concentrations ranging from 49 to 

170 mglkg. The eastern most soil pile sample (PL1-1-000) contained 170 mglkg lead which 

exceeds the soil remediation criteria. All other detected lead concentration were less than the 

soil remediation criteria. 

PCB-1260 was detected in all of the soil pile samples at concentrations ranging from 

1.8 to 13 mglkg with the highest concentration detected in the eastern most sample (PL1-1- 

000). All of these detected concentrations exceed the soil remediation criteria. 

Chrysene and pyrene were detected in two of the soil pile samples at concentrations 

less than the soil remediation criteria. 
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Subsurface Soil Samples 

As described in Section 3.4.3.2, five soil borings were drilled; two through the 

bottom of the impoundment and three outside of the impoundment from which subsurface soil 

samples were collected. 

TPH-diesel was detected in two of the subsurface soil samples, collected from boring 

SBl-2 at five feet and 30 feet bgs. TPH-diesel was detected at 130 mglkg in the five foot 

sample and at 5.6 mglkg in the 30 foot sample. Only the five foot sample concentration 

exceeded the soil remediation criteria of 100 mglkg. TPH-gasoline was not detected in any of 

the subsurface soil samples. 

Lead was analyzed for and detected in eight of the subsurface soil samples. The lead 

concentrations ranged from 1.4 to 10 mglkg which is below the soil remediation criteria of 

100 mglkg and is within the natural background range. 

PCB-1260 was analyzed for in eight of the subsurface soil samples and was detected 

in only one sample, collected from boring SB-4 at five feet bgs, at 0.021 mglkg which is 

below the soil remediation criteria. 

No nitroaromatic compounds were detected in any of the subsurface soil samples. 

Bis(2-ethylhexy1)phthalate was detected in four subsurface soil samples at concentra- 

tions ranging from 0.037 to 0.130 mglkg. Di-n-butyl-phthalate was detected in two 

subsurface soil samples at concentrations ranging from 0.550 to 0.580 mglkg. 

3.4.5 Analysis of Results 

3.4.5.1 Comparison of Current and Previous Investigations 

Analytical results of the RFI sampling are comparable to and further support the 

findings of the RFA sampling. Analysis of surface soil samples collected from the bottom of 

the impoundment during both the RFA and RFI detected lead at concentrations exceeding the 

soil remediation criteria. It should be noted that surface soil samples collected during the 

RFA were collected from 0.5 to 1.0 feet bgs while samples collected during the RFI were 

collected from 0 to 0.5 feet bgs. Subsurface soil samples collected from the beneath the 

impoundment, at depths of five feet and deeper, during both investigations did not detect lead 

at concentrations exceeding the soil remediation criteria. 

Both investigations also detected TPH-diesel in the surface soils collected from the 

impoundment bottom at concentrations exceeding the soil remediation criteria. In addition, 
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both investigations identified TPH-diesel at concentrations exceeding the soil remediation 

criteria to depths of five feet beneath the bottom of the impoundment. 

PCB-1260 was detected at concentrations exceeding the soil remediation criteria in 

some of the surface soil samples collected from the bottom of the impoundment. 

During the RFA, bis(2-ethylhexy1)phthalate was detected in the surface soil samples; 

however, at concentrations less than the soil remediation criteria. During the RFI, bis(2- 

ethylhexy1)phthalate was detected at concentrations exceeding the soil remediation criteria in 

surface soils collected from the impoundment bottom. 

Several nitroaromatic compounds were detected in the surface and near surface soil 

samples collected from the impoundment bottom during the RFA including RDX which was 

detected at concentrations exceeding the soil remediation criteria. However, no nitroaromatic 

compounds were detected at concentrations exceeding the soil remediation criteria during the 

RFI . 

Berm and soil pile samples were not collected during the RFA. However, the RFI 

analytical results detected PCB-1260 in the berms and soil piles at concentrations exceeding 

the soil remediation criteria. In addition, TPH-diesel and lead were detected in the soil piles 

along the southern edge of the impoundment at concentrations exceeding the soil remediation 

criteria. 

3.4.5.2 Nature and Extent of Contamination 

Based on the analytical results of the RFA and RFI, it appears that the top five feet of 

soils in the impoundment bottom and the soil piles along the southern edge of the 

impoundment contain lead, TPH-diesel, and PCB-1260 at concentrations exceeding the soil 

remediation criteria. Based on the RFI analytical results, it appears that the soil piles along 

the southern edge of the impoundment are materials which have been dredged from the 

impoundment bottom. 

Analysis of subsurface soils collected from borings drilled through the impoundment 

bottom and adjacent to the impoundment did not detect any contaminants at concentrations 

exceeding the soil remediation criteria. This suggests that the vertical migration of contami- 

nants has been restricted primarily to the upper five feet of soils and that minimal lateral 

migration has occurred. 

It is estimated that approximately 800 cubic yards of soil underlying and adjacent to 

the impoundment are contaminated with lead, TPH, and PCBs at concentrations exceeding the 
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soil remediation criteria. This volume estimate was calculated using the following 

assumptions; contaminated soil exists in a five-foot zone about the southern perimeter of the 

impoundment and soil contamination extends to a maximum depth of five feet bgs beneath the 

impoundment bottom. 
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3.4.5.3 Human Health Risk Evaluation 

[The final human health risk evaluation provided by Tetra Tech, Inc. will be 

inserted upon completion.] 
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3.4.6 Conclusions and Recommendations 

Acidic soil pH values and high lead concentrations found within the impoundment and 

in the dredged soils on its perimeter support historical indications that battery related wastes 

were released to the impoundment. In addition, the presence of volatile and semivolatile 

organics, PCBs, and nitroaromatics, combined with observed soil staining indicate that other 

releases were made as well. Lead, TPH-diesel, RDX, and PCB-1260 were detected at levels 

in excess of soil remediation criteria. However, most of the contaminant concentrations 

decreased with depth, and deeper soil contamination was not detected in either CPT or soil 

boring soil samples. Based on this subsurface sampling, it appears that vertical and lateral 

migration of contaminants has been limited to the upper five feet of soils and within five feet 

of the impoundment perimeter. 

A human health evaluation was conducted at SWMU B-24 to evaluate the potential 

carcinogenic risks and noncarcinogenic hazards associated with exposure to contaminants in 

surface soils at the site. The COPCs evaluated in this risk evaluation were metals, SVOCs, 

PCBs, TPH-gasoline and diesel, and nitroaromatic explosive compounds. 

The draft human health risk evaluation determined an estimated cancer risk of 1.2E- 

04, above the U.S. EPA target cancer risk range (Tetra Tech 19970. A hazard index of 0.17 

was determined for the site, which is below the hazard index threshold value of 1.0. Risk 

evaluation findings, therefore, suggest that the identified site contaminants in surface soils at 

SWMU B-24 do pose a carcinogenic human health risk for on-site receptors (Tetra Tech 

19970. Although lead does not have an associated cancer risk or noncancer hazard quotient, 

on-site concentrations exceed the U.S. EPA Region IX PRG of 1,000 mglkg (Tetra Tech 

19970, as well as the previously mentioned soil remediation criteria of 100 mglkg. 

Because several different types of contaminants at this SWMU exceed remediation 

criteria, an engineering cost analysis should be conducted to evaluate appropriate corrective 

measures. 
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Notes: Sample numbers do not include QAIQC samples. 

Metals analysis included silver, arsenic, barium, cadmium, lead, selenium, and mercury. 

Key: 

--- - - Sample not collected. 

Table 3-11 

SWMU B-24 
102-52 ACID PIT 

SOIL SAMPLE SUMMARY 
HAWTHORNE ARMY DEPOT 

EPA 
Method 
Number 

8080 

8240 

8270 

80 15M 

6000/7000 

742 1 

8330 

8330M 

353.2 

Field 
Screening 

Analytical 
Parameter 

Pesticides1 
PCBs 

VOC 

SVOC 

TPH-G/D 

Metals 

Lead 

Explosives 

Picric Acid 

Nitrate 

TNTIRDX 

RFA Samples 

Surface 
Soil 

4 

--- 

4 

4 

4 

--- 

4 

4 

4 

4 

HAWTHORNE, NEVADA 

RFI Samples 

Soil 
Piles 

3 

--- 

3 

3 

--- 

3 

3 

3 

--- 

3 

(August 1994) 

Hand 
Auger 

2 

2 

2 

2 

2 

--- 

2 

2 

2 

2 

CUT 
Samples 

2 

2 

2 

2 

2 

--- 

2 

2 

2 

2 

Soil 
Berms 

6 

--- 

6 

6 

--- 

6 

6 

6 

--- 

6 

Surface 
Soil 

5 

--- 

5 

5 

--- 

5 

5 

5 

--- 

5 

(September 1996) 

Subsurface Samples Per Depth Interval 

60 feet 

--- 

5 

5 

5 

--- 

--- 

5 

--- 

--- 

5 

5 feet 

5 

--- 

5 

5 

--- 

5 

5 
- 

--- 

--- 

5 

10 feet 

5 

--- 

5 

5 

--- 

5 

5 

--- 

--- 

5 

(5 Boring 

20 feet 

--- 

5 

5 

5 

--- 

--- 

5 

--- 

--- 

5 

Locations) 

30 feet 

--- 

5 

5 

5 

--- 

--- 

5 

--- 

--- 

5 

40 feet 

--- 

5 

5 

5 

--- 

--- 

5 

--- 

--- 

5 
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SWMU B-24 
RFA ANALYTICAL RESULTS 
HAWTHORNE ARMY DEPOT 

HAWTHORNE, NEVADA 
Concentrations In mglkg (p.m.) 

07:CQ9903-K1083M/07/97-DI 

Key at end of table. 
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SWMU B-24 
RFA ANALYTICAL RESULTS 

NOTE: Sediment sample B-24 SS1-2-000 was not submitted for laboratory analysis because of high explosives screening values for RDX. 

Key: 

J = Estimated value. R = Analyte was not verified, resampling and reanalysis needed to confirm. 
JN = Estimated value, analyte not confirmed by alternate procedure. Shaded area = Values exceed remediation criteria in Table 1-2. 

ND = Not detected. 
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- 
Table 3-13 

SWMU B-24 
TNT AND RDX 

FIELD SCREENING DATA 
HAWTHORNE ARMY DEPOT 

HAWTHORNE, NEVADA 
September 1996 

1 SWMUX 

B-24 

B-24 

B-24 

B-24 

B-24 

Sample 
Location 

SB 1-2 

SB 1-2 

SB 1-2 

SB 1-3 

SB 1-3 

Sample Depth 
(ft. BGS) 

B-24 

B-24 

B-24 

B-24 

B-24 

B-24 

B-24 

B-24 

B-24 

B-24 

B-24 

30 

40 

60 

5 

10 

Screening Results 

SB 1-3 

SB 1-3 

SB 1-3 

SB1-4 

SB1-4 

SB1-4 

SB1-4 

SB1-4 

SB1-4 

SB1-5 

SB 1-5 

RDX Concentration 
Range (ppm) 

2.5 to 4.5 

0.5 to 1.5 

<0.5 

CO.5 

c0 .5  

TNT Concentration 
Range (ppm) 

<0.5 

<0.5 

<0.5 

<0.5 

c0 .5  

30 

40 

60 

5 

10 

20 

30 

40 

60 

5 

10 

<0.5 

<0.5 

<0.5 

1.5 to 2.5 

<0.5 

<0.5 

CO.5 

1.5 to 2.5 

1.5 to 2.5 

<0.5 

<0.5 

1.5 to 3.0 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 
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Table 3-13 

SWMU B-24 
TNT AND RDX 

FIELD SCREENING DATA 
HAWTHORNE ARMY DEPOT 

HAWTHORNE, NEVADA 
September 1996 

SWMU # 
Sample 

Location 

B-24 

B-24 

B-24 

B-24 

B-24 

B-24 

B-24 

B-24 

Sample Depth 
(ft. BGS) 

B M 1 4  

BM1-5 

BM 1-6 

SSl-1 

SS 1-2 

SS1-3 

S S 1 4  

SS 1-5 

Screening Results 

RDX Concentration 
Range ( P P ~ )  

3 .O 

3 .O 

3 .O 

.5 

.5 

.5 

.5 

.5 

TNT Concentration 
Range ( P P ~ )  

<0.5  

<0 .5  

<0.5  

<0.5  

<0.5  

1.5 to 2.5 

<0.5  

<0.5  

<0.5  

<0.5  

<0 .5  

<0.5  

<0 .5  

<0.5  

<0.5  

<0 .5  
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Table 3-14 

SWMU B-24 
102-52 ACID PIT 

RFI ANALYTICAL RESULTS 
HAWTHORNE ARMY DEPOT 

HAWTHORNE, NEVADA 

Surface Soil ( B e r m  Soil I 
Sample Number 

Depth (feet) 
I 

TPH as Diesel 
(Method 8015111) 

11 Metals (mglkg) 

Total Petroleum Hydrocarbons (mglkg) 

2-B24-SS1-1-000 

0 to 0.5 

I 
itroaromatics (Method 8030) (mglkg) 

I I I 1 I I I 

36 J 

11 PesticideslPCBs (Method 8080) (melke) 

2-B24-SS1-2-000 

0 to 0.5 

TPH as Gasoline 
(Method 801 5m) 

98 J 

1) Semi-Volatile Organics (Method 8270) (mglkg) 

2-B24-SS1-3-000 

0 to 0.5 

ND (5.6 U) 

- - 

18 1 

PCB 1260 

Key at end of table. 

U7:CQ9903-K1083M/06/97-D 

2-B24-SS14-000 

0 to 0.5 

ND (5.6 U) 

Di-N-Buty-Phthalate 

Indeno(l.2.3-cd)Pyrene 

Pyrene 

ND (5.0 U) 

1.2 2.8 0.014 1 

- - 

2-B24-SS1-5-000 

0 to 0.5 

33 

ND (0 020 U) 0.093 0 09 

Volatile Organics (Method 8240) (mglkg) 

Carbon Disulfide 

11 

ND (7.4 U) 

ND (7.4 U) 

ND (5.0 U) 

2-B24-BM1-1-000 

3.0 to 4.0 

ND (5.0 U) 

22 

ND (18 U) 

ND (18 U) 

Soil 
Remediation 

Criteria 

50 100 

ND (5.0 U) 

32 

ND (22U) 

ND (22U) 

ND (5.1 U) l 00 

0.40 

ND (0.330 U) 

ND (0.340 U) 

0.540 

ND (0.330 U) 

ND (0.330 U) 

ND (0.340 UJ) 

ND (0.340 UJ) 

ND (0.340 UJ) 

8,000 

- 

2,400 
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Key at end of table. 
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1 

Table 3-14 

SWMU B-24 
102-52 ACID PIT 

RFI ANALYTICAL RESULTS 
HAWTHORNE ARMY DEPOT 

HAWTHORNE, NEVADA 

Sample Number 

Depth (feet) 

Soil 
Remediation 

Criteria 

Berm Soil 

Total Petroleum Hydrocarbons(mg1kg) 

2-B24-BM1-2-000 

3.0 to 4.0 

TPH as D~esel 
(Method 8015m) 

TPH as Gasol~ne 
(Method 8015m) 

ND (5 1 U) 

ND (5 1 U) 

ND (5 1 U) 

ND (5 1 U) 

2-B24-BM1-3-000 

3.0 to 4.0 

Metals (mglkg) 

2-B24-BMl4000 

3.0 to 4.0 

2824-BM1-5-000 

3.0 to 4.0 

ND (5 1 U) 

ND (5 1 U) 

Lead (S 0 742 1) 

2-B24-BMld-000 

3.0 to 4.0 

ND (5 0 U) 

ND (5 1 U) 

4 5 

Nitroaromatics (Method 8030) (mglkg) 

ND (5 0 U) 

ND (5 0 U) 

6 3 3 7 

HMX 

100 

100 

3 9 

ND (I 0 U) 

6 1 100 

PesticideslPCBs (Method 8030) (mglkg) 

PCB 1260 1 ND (0 020 U) I ND (0 020 U) I ND (0 020 U) I 0 010 J I 0~29  I 0 09 

Semi-volatile Organics (Method 8270) (mglkg) 

ND (1 0 U) 

Benzo(a)Pyrene 

Bls(2-ethy lhexy 1)phthalate 

Chrysene 

DI-N-Butyl-Phthalate 

Indeno(l.2,3-cd)Pyrene 

Pyrene 

ND (I 0 U) 

ND (0 34 U) 

ND (0 34 U) 

ND (0 34 U) 

ND (0 34 U) 

ND (0 34 U) 

ND (0 34 U) 

Volatile Organics (Method 8240) (mglkg) 

ND (1 0 U) 

ND (0 34 U) 

ND (0 34 U) 

ND (0 34 U) 

ND (0 34 U) 

ND (0 34 U) 

ND (0 34 U) 

Carbon Disulfide 

ND (1 0 U) 4.000 

ND (0 34 U) 

ND (0 34 U) 

ND (0 34 U) 

ND (0 34 U) 

ND (0 34 U) 

ND (0 34 U) 

ND (0 34 U) 

ND (0 34 U) 

ND (0 34 U) 

ND (0 34 U) 

ND (0 34 U) 

ND (0 34 U) 

ND (0 33 U) 

ND (0 33 U) 

ND (0 33 U) 

ND (0 33 U) 

ND (0 33 U) 

ND (0 33 U) 

0 096 

50 

95 9 

8 .OOO 

- 

2.400 

N A NA NA NA 8.000 NA 
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SWMU B-24 

Key at end of table. 

07:CQ9903-Kl08345/06/97-D 



SWMU B-24 

Page 4 of 10 

Key at end of table. 

07:CQ9903-K 1083M/06/97-D 

I 

Table 3-14 

SWMU B-24 
102-52 ACID PIT 

RFI ANALYTICAL RESULTS 
HAWTHORNE ARMY DEPOT 

HAWTHORNE, NEVADA 

Sample Number 

Depth (feet) 

Soil 
Remediation 

Criteria 

Soil Boring 1 

Total Petroleum Hydrocarbons(mg1kg) 

2-B24-SB1-1405 

5.0 to 7.5 

TPH as Diesel 
(Method 801 5m) 

TPH as Gasoline 
(Method 801 5m) 

2-B24-1-1630 

30.0t032.5 

ND (5.5 U) 

ND (5.5 U) 

2-B24-SB1-1610 

10.0t012.5 

N D (6.2 un 

ND (6.2 U) 

Metals (mglkg) 

2-B24-SB1-1620 

20.0t022.5 

2-B2-2-1630 

30.0t032.5 

. . . .  .................... c . .  .:.:.... : : . . .  : ....................... . . . . . . . . . . . . . . . . . . .  ..). ............................ .......... ................................. ......... 
:.:.:.:.: iiij!: ;.;:iiiiiai~;:~:::;:j:j:1.~;~ ................................. ... .... :::::.:.:.:.:.:::. ..,............... :::::::,:,: ............................. ............................. ............................. . . . . . . . . . . . . . . . . . . . . . .  ........................... 

ND (5.1 U) 

Lead (Method 7421) 

2-B24-SB1-1-040 

40.0t042.5 

ND (5.1 U) 

ND (5.1 U) 

ND (5.1 U) 

ND (5.1 U) 

ND (5.1 U) 

ND (5.1 U) 

8.1 

100 

100 

Nitroaromatics (Method 8030) (mglkg) 

HMX 

2.3 NA N A 

ND (1.0 U) 

PesticideslPCBs (Method 8080) (mglkg) 

NA 

ND (1.0 U) 

PCB 1260 

NA 100 

ND (1.0 U) 

ND (0.025 U) 

Semi-volatile Organics (Method 8270) (mglkg) 

ND (1.0 U) 

Benzo(a)Py rene 

Bis(2-ethylhexyl)phthalate 

Chrysene 

Di-N-Butyl-Phthalate 

Indeno(l,2,3-cd)Pyrene 

Pyrene 

ND (0.020 U) 

ND (1.0 U) 

NA N A 

ND (0.41 U) 

ND (0.41 U) 

ND (0.41 U) 

ND (0.41 U) 

ND (0.41 U) 

ND (0.41 U) 

Volatile Organics (Method 8240) (mglkg) 

ND (1.0 U) 

NA 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

4.000 

NA 0.09 

Carbon Disulfide 

ND (0.36 U) 

ND (0.36 U) 

ND (0.36 U) 

ND (0.36 U) 

ND (0.36 U) 

ND (0.36 U) 

0.0047 J NA N A ND (0.0051 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.0051 UJ) 

0.096 

50 

95.9 

8.000 

- 

2.400 

ND (0.0051 U) 8,000 
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Table 3-14 

SWMU B-24 
102-52 ACID PIT 

RFI ANALYTICAL RESULTS 
HAWTHORNE ARMY DEPOT 

HAWTHORNE, NEVADA 

Sample Number 

Depth (feet) 

Soil Boring 1 

2-B24-581-1460 

60.0 to 62.5 

I 

Soil 
Remediation 

Criteria 

Soil Boring 2 

TPH as Gasoline 

PesticidesIPCBs (Method 8080)(mglkg) 

PCB 1260 

2-B24-581-2405 

5.0 to 7.5 

2-B24-SB1-2410 

10.0 to 12.5 

2-BU-SB1-2420 

20.0 to 22.5 

NA 

2-BU-SBZ-2420 

20.0 to 22.5 

ND (0.025 U) 

Semi-Volatile Organics (Method 8270) (mglkg) 

2-B24-581-2430 

30.0 to 32.5 

Benzo(a)Py rene 

Bis(2-ethylhexy1)phthalate 

Chrysene 

Di-N-Butyl-Phthalate 

lndeno(l.2,3-cd)Pyrene 

Pyrene 

ND 350 UI) 

ND (0.35 UJ) 

ND (0.35 UJ) 

ND (0.35 UJ) 

ND (0.35 UJ) 

ND (0.35 UJ) 

ND (0.021 U) 

0.096 

50 

95.9 

8.000 

- 

2.400 

Volatile Organics (Method 8240) (mglkg) 

ND (0.48 U) 

ND (0.48 U) 

ND (0.48 U) 

ND (0.48 U) 

ND (0.48 U) 

ND (0.48 U) 

Carbon Disulfide 

NA 0.09 NA 

ND (0.41 U) 

0.130 J 

ND (0.41 U) 

ND (0.41 U) 

ND (0.41 U) 

ND (0.41 U) 

ND (0.0072 U) 

NA 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

NA 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

NA 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.0052 U) ND (0.0052 U) ND (0.0052 U) 8,000 
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Table 3-14 

SWMU B-24 
102-52 ACID PIT 

RFI ANALYTICAL RESULTS 
HAWTHORNE ARMY DEPOT 

HAWTHORNE, NEVADA 

Sample Number 

Depth (feet) 

Soil 
Remediation 

Criteria 

Soil Boring 2 Soil Boring 3 

Total PetroleumHydrocarbons(mglkg) 

2-B24-SB1-2-040 

40.0 to 42.5 

2-B24-SB1-3-005 

5.0 to 7.5 

TPH as Diesel 
(Method 8015m) 

TPH as Gasoline 
(Method 8015m) 

2-B24-SB1-2-060 

60.0 to 62.5 

2-B24-SB1-3-010 

10.0 to 12.5 

ND (5.6 U) 

ND (5.6 U) 

2-B24-SB1-3-020 

20.0 to 22.5 

Metals (mglkg) 

100 

100 

ND (5.2 U) 

ND (5.2 U) 

Lead (Method 742 1 ) N A 

ND (5.1 U) 

ND (5.1 U) 

NA 

Nitroaromatics (Method 8030) (mglkg) 

3.7 2.5 

HMX 

ND (5.1 U) 

ND(5.1 U) 

ND (5.1 U) 

ND (5.1 U) 

NA 

ND (1.0 U) 

100 

PesticidesIPCBs (mglkg) 

ND (1.0 U) 

PCB 1260 

ND (1.0 U) 

NA 

Semi-volatile Organics (Method 8270) (mglkg) 

ND (1.0 U) ND (I .O U) 4.000 

NA 

Benzo(a)Pyrene 

ND (0.020 U) ND (0.020 U) 

ND (0.37 U) ND (0.34 U) 

NA 0.09 

I 
ND (0.34 U) 

Bis(2-ethy1hexyl)phthalate 

Chrysene 

Di-N-Buty I-Phthalate 

Indeno(l.2,3-cd)Pyrene 

Pyrene 

ND (0.37 U) 

ND (0.37 U) 

ND (0.37 U) 

ND (0.37 U) 

ND (0.37 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

Volatile Organics (Method 8240) (mglkg) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

Carbon Disulfide 

0.096 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

~ - - - - - - - 

0.0065 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.0052 U) 

50 

95.9 

8.000 

- 

2.400 

NA NA ND(0.0051U) 8 . w  
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Table 3-14 

SWMU B-24 
102-52 ACID PIT 

RFI ANALYTICAL RESULTS 
HAWTHORNE ARMY DEPOT 

HAWTHORNE, NEVADA 
I I I 

)( Total Petroleum Hydrocarbons(mg1kg) 

Sample Number 

Depth (feet) 

(1 Metals (mglkg) 

TPH as Diesel 
(Method 8015m) 

TPH as Gasoline 
(Method 80 15m) 

I h a d  (Method 7421) NA NA N A 9.8 1.4 1 c4 

Soil Boring 3 

2-B24-SB1-3430 

30.0 to 32.5 

ND (5.4 U) 

ND (5.4 U) 

11 PesticideslPCBs (Method 8080) (mglkd 

Soil 
Remediation 

Criteria 

Soil Boring 4 

Nitroaromatics (Method 8030) (mglkg) 

11 PCB 1160 NA NA NA 0.021 ND (0.020 U) 0.0' 

2-B24-SB1-340 

40.0 to 42.5 

2-B24-SB1-4405 

5.0 to 7.5 

ND (5.1 U) 

ND (5.1 U) 

ND (1.0 U) 

(1 Semi-volatile Organics (Method 8270) (mglkg) 

2-B24-SB1-3460 

60.0 to 62.5 

2-B24-SB1-4410 

10.0 to 12.5 

ND (5.5 U) 

ND (5.5 U) 

ND (1.0 U) 

1 

- - 

11 Carbon Disulide ND (0.0054 U) ND (0.0051 U) ND (0.0055 U) NA NA 8.W 

ND (5.3 U) 

ND (5.3 U) 

ND (1.0 U) ND (1.0 U) 

Indeno(l.2.3-cd)Py rene 

Py rene 

Key at end of table. 

07:CQ9903_K 1083M106/97-D 

ND (1.0 U) 4 , W  

Benzo(a)Pyrene 

Bis(2-ethylhexy 1)phthalate 

Chrysene 

Di-N-Butyl-Phthalate 

ND(5.1 U) 

ND(5.1 U) 

Volatile Organics (Method 8240) (mglkg) 

ND (0.36 U) 

ND (0.36 U) 

lo( 

1 c4 

ND (0.36 U) 

ND (0.36 U) 

ND (0.36 U) 

ND (0.36 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

0.550 

ND (0.36 U) 

ND (0.36 U) 

ND (0.36 U) 

ND (0.36 U) 

ND (0.36 U) 

ND (0.36 U) 

- - - 

ND (0.35 U) 

0.037 J 

ND (0.35 U) 

0.580 
- -- 

- 

2.4@ 

ND (0.35 U) 

ND (0.35 U) 

ND (0.34 U) 

ND (0.34 U) 

- - - - 

ND (0.34 U) 

0.044 J 

ND (0.34 U) 

ND (0.34 U) 

- - - 

O.W( 

5( 

95.! 

8 .W 



SWMU B-24 

Page 8 of 10 

Key at end of table. 

07:CQ9903-K 1083451061g7-D 

Table 3-14 

SWMU B-24 
102-52 ACID PIT 

RFI ANALYTICAL RESULTS 
HAWTHORNE ARMY DEPOT 

HAWTHORNE, NEVADA 

Sample Number 

Depth (feet) 

Soil Boring 4 

Total PetroleumHydrocarbons(mglkg) 

Soil Boring 5 

2-B24-SB1-5405 

5 to 7.5 

Soil 
Remediation 

Criteria 

2-B24-SB1-4420 

20 to 22.5 

TPH as Diesel 
(Method 8015rn) 

TPH as Gasoline 
(Method 8015111) 

2-B24-SB14-040 

40 to 42.5 

2-B24-SB1-4430 

30 to 32.5 

ND (5.2 U) 

ND (5.2 U) 

2-B24-SB1-4460 

60 to 62.5 

ND (5.2 U) 

ND (5.2 U) 

Metals (mglkg) 

ND (5.1 U) 

ND (5.1 U) 

ND (5.7 U) 

ND (5.7 U) 

100 

100 

Lead (Method 7421) 

ND (5.2 U) 

ND (5.2 U) 

NA NA 

Nitroaromatics (Method 8030  (mglkg)  

NA 

HMX 

NA 

ND (1.0 U) 

2.7 100 

PesticideslPCBs (Method 8080) (mglkg) 

ND (1.0 U) 

PCB 1260 

ND (1.0 U) 

NA NA 

Semi-Volatile Organics (Method 8270) (mglkg) 

ND (1.0 U) 

NA 

Benzo(a)Pyrene 

Bis(2-ethy1hexyl)phthalate 

Chrysene 

Di-N-Butyl-Phthalate 

Indeno(l,2,3-cd)Pyrene 

Pyrene 

ND (1.0 U) 4.000 

NA 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.020 U) 0.09 

Volatile Organics (Method 8240) (mglkg) 
I I I I I I 

ND (0.38 U) 

ND (0.38 U) 

ND (0.38 U) 

ND (0.38 U) 

ND (0.38 U) 

ND (0.38 U) 

Carbon Disulfide 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.0052 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.0057 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.0052 U) 

0.096 

50 

95.9 

8,000 

- 

2,400 

ND (0.0052 U) NA 8,000 
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Key at end of table. 
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Table 3-14 

SWMU B-24 
102-52 ACID PIT 

RFI ANALYTICAL RESULTS 
HAWTHORNE ARMY DEPOT 

HAWTHORNE, NEVADA 

Sample Number 

Depth (feet) 

Soil 
Remediation 

Criteria 

Soil Boring 5 

Total Petroleum Hydrocarbons (mglkg) 

2-B24-SB1-5-010 

10 to 12.5 

TPH as Diesel 
(Method 801 5m) 

TF'H as Gasoline 
(Method 8015111) 

2-B24-SB1-5-020 

20 to 22.5 

ND (5.2 U) 

ND (5.2 U) 

Metals (mglkg) 

2-824-SB1-5-030 

30 to 32.5 

ND (5.1 U) 

ND (5.1 U) 

Lead (Method 7421) 

ND (5.2 U) 

ND (5.2 U) 

2-B24-SB1-5-040 

40 to 42.5 

ND (5.3 U) 

ND (5.3 U) 

ND (5.4 U) 

ND (5.4 U) 

3.3 

2-824-1-5-060 

60 to 62.5 

100 

100 

Nitroaromatics (Method 8030) (mglkg) 

NA 

HMX 

NA 

ND (1.0 U) 

PesticidesIPCBs (Method 8080) (mglkg) 

NA 

PCB 1260 I ND (0.021 U) 

NA 100 

ND (1.0 U) ND (1.0 U) ND (1.0 U) 

NA 

ND (1.0 U) 4,000 

Semi-Volatile Organics (Method 8270) (mglkg) 

N A 

Benzo(a)Pyrene 

Bis(2-ethylhexy 1)phthalate 

Chrysene 

Di-N-Butyl-Phthalate 

Indeno(l.2.3-cd)Pyrene 

Pyrene 

NA 

Volatile Organics (Method 8240) (mglkg) 
I I I I I I 

Carbon Disulfide NA ND (0.0052 U) 1 ND (0.0054 U) ND (0.0051 U) ND (0.0053 U) ( 8,000 

ND (0.34 U) 

0.042 1 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

NA 0.09 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.35 U) 

ND (0.35 U) 

ND (0.35 U) 

ND (0.35 U) 

ND (0.35 U) 

ND (0.35 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.34 U) 

ND (0.35 U) 

ND (0.35 U) 

ND (0.35 U) 

ND (0.35 U) 

ND (0.35 U) 

ND (0.35 U) 

0.096 

50 

95.9 

8,000 

- 

2.400 
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Table 3-14 (Continued) 

Notes: Picric acid was analyzed for but not detected at SWMU B-24. 
Lead was the only metal analyzed for at SWMU B-24 during the RFI. 

Key: 

u 
NA 

J 
TPH 

mg/kg 
HMX 

Shaded area 

The material was analyzed for, but was not detected. The associated numerical value in 
parentheses is a method quantitation limit adjusted for sample weighdsample volume, extraction 
volume, percent solids, and sample dilution. 
Not detected. 
Not analyzed. 
Estimated value. 
Total petroleum hydrocarbons. 
Milligrams per kilogram. 
Cyclotetramethylenetetranitramin. 
Value exceeds soil remediation criteria. 
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APPENDIX B 
American Petroleum Institute (API) Bulletin No. 9 
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