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DEPARTMENT OF THE ARMY 
FORT WINGATE DEPOT ACTIVITY 

P.O. BOX 268 
FORT WINGATE, NM 67316 

Mr. James P. Bearzi 
Chief, Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

Dear Mr. Bearzi: 

March 22, 2011 

The purpose of this letter is to respond to the New Mexico Environment Department's 
(NMED) Second Notice of Disapproval letter for the Parcel 6 RCRA Facility Investigation Work 
Plan, dated October 21, 2010. The NMED granted a deadline extension for the work plan to 
March 31, 2011. The NMED comments and Army responses are listed below. The referenced 
revised tables and figures will be sent under a separate cover by the U.S Army Corps of 
Engineers, Fort Worth District. 

COMMENT 1 

Where the Permittee proposes to collect soil samples for volatile organic carbon (VOC) 
analyses, it must ensure that relatively undisturbed discrete soil samples are collected and that 
the soil is not homogenized prior to analysis. 

RESPONSE: 

The Army will ensure that relatively undisturbed discrete soil samples are collected and that the 
soil is not homogenized prior to analysis. No changes were made to the Work Plan. 

COMMENT 2 

In Section 8.2.2 (Sampling Data}, page 8-11, the Perrnittee states "(f]ollowing the excavation 
activities, confirmation soil samples were collected from the bottom of the excavations and the 
site was backfilled with clean soil, regraded, and revegetated." The Permittee did not include 
the sampling depths for the confirmation soil samples. The sampling depths for the confirmation 
samples are also not included in the referenced document (Final Report Removal and Disposal 
of Western Landfill; USACE, 2005). The Permittee must revise the Work Plan to specify the 
depths beneath the ground surface or from the base of the excavation at which confirmation 
samples were collected. If the sampling depths are unknown, the Permittee must state this in 
the revised Work Plan. 

RESPONSE: 

All confirmation samples were taken from the bottom of the excavation as stated in Section 
8.2.2, page 8-11, of the April 30, 2010 RFI Work Plan. Appendix E1 of the Historical Information 
Report, dated February 23. 2009, contains excerpts from the (Final Report Removal and 
Disposal of Western Landfill; USACE, 2005). Section 6.1.1, page 11, of the Historical 
Information Report describes the confirmation sampling. It states confirmation samples were 
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taken of in-place soils following excavation and prior to backfilling. If soil samples exceeded the 
NMED SSLs, then additional soil would have been removed. A pin flag or stake was left at each 

.. location until samples confirmed that no additional excavation was required. It goes on to state 
additional samples would be taken in areas that appeared stained. This process of sampling in 
place soil prior to additional excavation (without giving a sample depth), staking of sample 
iocations, and visually inspecting the excavation bottom for stains for potential additional 
sampling is evidence that sampling was performed at the base of the excavation and not at 
depths below the base of the excavation. The RFI Work Plan was not revised because the 
information provided on the sample location was confirmed to be accurate and is further 
explained in the Historical Information Report. 

COMMENT 3 

In Section 8.3.2 (Media Characterization), page 8-14, the Permittee states "[i]n January, 2009, a 
low altitude airborne vertical magnetic gradient geophysical survey was conducted over the Fort 
Wingate Army Deport, New Mexico." The Permittee also states that "[t]he results of the airborne 
geophysical survey for SWMU 20 are shown in Figure 8-5." Based on the results shown in 
Figure 8-5, it appears that many geophysical anomalies were not investigated or removed 
throughout SWMU 20. With the exception of the railroad classification yard and SWMU 25, the 
Permittee must therefore identify and remove all waste associated with geophysical anomalies 
at the locations identified by NMED in the attached Figure 8-5. The Permittee must also 
determine whether hazardous constituents have been released to the environment. The waste 
must also be profiled for proper disposal. The Permittee must revise the Work Plan to include 
the proposed characterization and removal actions. 

RESPONSE: 

The Army will comply with this comment in a future RCRA phase by preparing a Corrective 
Measures Implementation (CMI) work plan. The surfaces in the areas identified by the airborne 
survey are littered with metal debris. The CMI work plan will lay out the approach for further 
anomaly investigation, waste identification and disposal methods. It is difficult to determine a 
submittal date for the CMI work plan because the RFI and Corrective Measures Study (if 
needed) are not complete. Based on the latest FWDA schedule, the CMI work plan will be 
submitted in 2015. This date may be accelerated if NMED and the Army agree a Corrective 
Measures Study is not needed for the parcel. The RFI work plan was not revised. 

COMMENT4 

In Section 12.4 (Scope of Activities), page 12-4, the Permittee proposes to collect one discrete 
soil sample from 1 to 6 inches below ground surface (bgs) at each transformer location. The 
Permittee does not discuss sample collection for the pad-mounted transformer. As specified in 
Comment 31 of NMED's February 4, 2010 Notice of Disapproval, the Permittee must ensure 
that one soil sample is collected from each side of the concrete pad transformer, from 1 to 6 
inches bgs. The soil samples may be composited for analyses. The Permittee must revise the 
Work Plan accordingly. 
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RESPONSE: 

During the summer of 2010 the subject pad-mounted transformer (Transformer 04) was 
removed as part of the building demolition project but the pad remains. A hole where the piping 
rises from below the ground was under the transformer. The Army will obtain one sample 
composited from each side of the pad and at the hole in the middle of the pad. Transformer 01 
(and pole) and Transformer 03 (and pole) were also removed during 2010. All four transformer 
sites will be sampled. 

Section 12.4 and Table 12-1 will be revised to change the discrete sample at the pad to a 
composite sample. A simple figure will be added on page 12-5 showing the sampling layout. 
Text will be added to Section 12.3.2 describing the transformer removal. 

COMMENT 5 

In Appendix N (Comment Response Table) Comment Number 29, the Permittee states "[t]he 
Army BRAG Headquarters will be providing a letter to the NMED on the sampling of igloo 
interiors in Parcel 22. The sampling of igloo interiors in Parcel 4 and 6 will be similar to those 
proposed for Parcel 22." NMED received the letter from BRAG Headquarters, dated June 11, 
2010. In the letter the Permittee requested a description for swipe sampling protocol and 
regulatory criteria to be used. NMED provided a response, dated October 1, 2010 which 
included the requested protocol for sampling igloo interiors. The Permittee must refer to 
NMED's letter and revise the Work Plan to include proposed sampling methods for igloo interior 
sampling. 

RESPONSE: Refer to the Memorandum for DAIM-ODB-RA by the U.S. Army Legal Services 
Agency dated March 3, 2011 concerning the Army position on sampling of the igloo interiors at 
Fort Wingate. To address the 12 igloos in the memorandum the Army proposes submitting an 
addendum to the Parcel 6 RFI Work Plan containing interior igloo sample protocol pending the 
resolution of the interior igloo sampling issue. The 12 igloos include 81005. 81008, 81009, 
81015, 81021, 81022, 81047, 81048, 81056, 81080, 81081, and C1103. The sampling 
methods for the igloos specified in the U.S. Army Legal Services Agency letter will comply with 
the protocol in the October 1, 2010 NMED letter. In the meantime, the Army will implement all 
the field sampling requirements of the April 30, 2010 HFI Work Plan to include addressing all 
comments in NMED's second NOD letter dated October 21, 2010 excluding the igloo interiors. 
The Army plans to begin fieldwork during the week o1' ·~· 2011. 

"''11Al/1_, I 

COMMENT 6 j 'I I 1 tt;'~\js 

In Section 13.3.8 (Scope of Activities), page 13-13, the Permittee requests "NFA" at AOC 78/82. 
Based on the geophysical survey results. the soil sampling results and the metallic anomaly 
intrusive investigation, NMED concurs that no further characterization is necessary at AOC 
78182. 

RESPONSE: Acknowledged. 



COMMENT7 

In Section 17.2.1 (Nonsampling Data) (Final Report on Airborne Geophysical Survey, Batelle, 
2009), page 17-4, the Permittee states "(t]he results of the airborne geophysical survey for AOC 
83 are shown in Figure 17-2. The magnetic anomalies visible in AOC 83 are related to gravel 
imported to the site for the temporary building pad and road base." Based on Figure 17-2 it 
appears that there are geophysical anomalies and ground disturbance. The Permittee must 
propose to excavate three exploratory test pits to determine if waste was buried at the site. The 
Permittee must revise the Work Plan to include the proposed investigations at this AOC. 

RESPONSE: 

Further visual observation and inspection by an Army Ordnance and Explosives Safety 
Specialist (OESS) with a Schonstedt magnetometer indicates the site has numerous nails. The 
Army believes it is unlikely waste is buried on-site, however the Army will excavate three 
trenches in areas where the aerial magnetometry indicates anomalies. The trenches will be 3' -
5' deep and 5' - 6' long and the width of the backhoe bucket. The Army will use visual 
observation to determine if waste is buried at the site. If waste is encountered, the Army will 
recommend further investigation under a second RFI phase. All excavated material will be 
placed back in the hole. An OESS will monitor the excavation. 

Section 17.4.2 will be added to the work plan describing the trenching effort. Trench locations 
will be added to Figure 17-4. 

COMMENT 8 

In Section 18.4.1 (Multi-Incremental Soil Sampling), page 18-12. the Permittee proposes to 
collect multi-incremental soil samples from AOC 84. NMED concurs with this sampling 
approach for this phase of investigation; however, based on the results the Permittee may be 
required to conduct further investigations AOC 84. No revisions to the Work Plan are 
necessary. 

RESPONSE: Acknowledged. 

If you have questions or require further information, please call me at 330-358-7312. 

CF: 
Shannon Duran, NMED HWB 
Dave Cobrain, NMED HWB 
J. Kieling, NMED HWB 
Laurie King, U.S. EPA Region 6 

Mark Patterson 
BRAC Environmental Coordinator 
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Chuck Hendrickson, U.S. EPA Region 6 
Sharlene Begay-Platero, Navajo Nation 
Eugenia Quintana, Navajo Nation 
Edward Wemytewa, Zuni Pueblo 
Steve Beran, Zuni Pueblo 
Clayton Seoutewa, Southwest Region BIA 
Charles Long, Navajo Nation 
Rose Duwyenie, Navajo BIA 
Judith Wilson, BIA 
Eldine Stevens, BIA 
Ben Burshia, BIA 
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PREFACE 

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Work Plan 
summarizes previous investigations and describes the field activities that will be conducted at the 
Parcel 6 Areas of Concern (AOCs) and Solid Waste Management Units (SWMUs) at Fort Wingate 
Depot Activity (FWDA), New Mexico. This work plan addresses the requirements of the U.S. Army 
Corps of Engineers (USACE) Statement of Work (SOW) dated February 19, 2008, and the two 
subsequent Amendments to that SOW. 
 
This RFI Work Plan was prepared by CH2M HILL in April 2010. Mr. Mark Patterson served as the 
FWDA Defense Base Realignment and Closure (BRAC) Environmental Director and Mr. Steve 
Smith served as the USACE Project Manager. 

____________________________    __________________________ 
Amy R. Halloran, P.E.      Jeffrey W. Johnston 
CH2M HILL Vice President     CH2M HILL Project Manager 
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Acronyms and Abbreviations 

AOC Area of Concern 

ACM asbestos-containing material 

AGM aboveground magazine 

ASC U.S. Army Sustainment Command 

ASTM American Society for Testing and Materials 

AWS Ammunition Workshop 

BRAC Defense Base Realignment and Closure Plan of 1990 

bgs below ground surface 

C composite (type of sample) 

CBU cluster bomb 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

cm centimeter 

COPC contaminant of potential concern 

CRP Community Relations Plan 

D discrete (type of sample) 

DDD dichlorodiphenyldichloroethane 

DDE dichlorodiphenyldichlorethene 

DDT dichlorodiphenyltrichloroethane 

DGM digital geophysical mapping 

DOI U.S. Department of the Interior 

DQE Data Quality Evaluation 

DQO data quality objective 

EB equipment blank (source of sample) 

EM electromagnetic 

EP Engineering Pamphlet 

EPA U.S. Environmental Protection Agency 

F degrees Fahrenheit 

FWDA Fort Wingate Depot Activity 

GPO Geophysical Prove-Out 

GPS global positioning system 

GNSS global navigation satellite system 

GW groundwater (source of sample) 

HMX cyclotetramethylene-tetranitramine 

HSA hollow stem auger 

HSP Health and Safety Plan 
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HWB Hazardous Waste Bureau (New Mexico Environment Department) 

IDW investigation-derived waste 

IDWMP Investigation-Derived Waste Management Plan 

IRM interim remedial measures 

J estimated value; analyte positively detected below the analytical reporting limit 

LBP lead-based paint 

g/cm2 microgram(s) per square centimeter 

g/g microgram(s) per gram 

g/L microgram(s) per liter 

m meter(s) 

MCL maximum contaminant level 

MEC munitions and explosives of concern 

mg/kg milligram(s) per kilogram 

mg/L milligram(s) per liter 

M 

MPPEH material potentially presenting an explosive hazard 

MSL mean sea level 

MSSL Medium-Specific Screening Levels 

NAEVA NAEVA Geophysics, Inc. 

NFA no further action 

NMED New Mexico Environment Department 

NRCS Natural Resources Conservation Service 

OB/OD Open Burn/Open Detonation 

OD Open Detonation 

PA Programmatic Agreement 

PARCC precision, accuracy, representativeness, comparability, and completeness 

PCB polychlorinated biphenyl 

PID photoionization detector 

PMP 2-(dimethoxyphosphiothioylsulfanylmethyl) isoindole-1,3-dione 

PPE personal protective equipment 

PVC polyvinyl chloride 

QAPP Quality Assurance Project Plan 

QA/QC quality assurance/quality control 

QC quality control 

RCRA Resource Conservation and Recovery Act 

RDX cyclotrimethylenetrinitramine 

RFI RCRA Facility Investigation 

RI remedial investigation 

RI/FS remedial investigation/feasibility study 
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RL reporting limit 

RLS Registered Land Surveyor 

RSL Regional Screening Levels (EPA) 

RTK real time kinematic 

SOW Statement of Work 

SB soil boring (source of sample) 

SL sludge (source of sample) 

SS surface soil (source of sample) 

SSL Soil Screening Levels 

SUXOS Senor Unexploded Ordnance Supervisor 

SVOC semi-volatile organic compound 

SW surface water (source of sample) 

SWMU Solid Waste Management Unit 

TAL target analyte list 

TB trip blank (source of sample) 

TCL target compound list 

TCLP toxicity characteristic leaching procedure 

TCP traditional cultural property 

TCS Thermal Convection System (by PIKA International, Inc.) 

TEAD Tooele Army Depot 

TM Technical Manual 

TSCA Toxic Substances Control Act 

TNT trinitrotoluene 

USACE U.S. Army Corp of Engineers 

USGS U.S. Geological Survey 

UXB UXB International, Inc. 

UXO unexploded ordnance 

VOC volatile organic compound 

WQCC Water Quality Control Commission (New Mexico) 

WSMR White Sands Missile Range 

WW waste water (source of sample) 

WWI World War I 

WWII World War II 

yd3 cubic yards 
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ES.0 Executive Summary 

ES.1 Executive Summary 
This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Work Plan 
summarizes the previous investigations and describes additional investigation activities to be 
completed at Areas of Concern (AOCs) and Solid Waste Management Units (SWMUs) within 
Parcel 6 at Fort Wingate Depot Activity (FWDA), New Mexico. Parcel 6 includes 4 SWMUs and 
10 AOCs. 

A companion to this document, the Historical Information Report for Parcel 6, has been prepared to 
compile and summarize historical documents available for Parcel 6 AOCs and SWMUs. The 
Historical Information Report provides further detail regarding the operational history, site or facility 
drawings, and environmental information contained in previously completed reports for Parcel 6 
AOCs and SWMUs. 

ES.2 Purpose 
This RFI Work Plan has been prepared for submission to the New Mexico Environment Department’s 
(NMED) Hazardous Waste Bureau (HWB), as required by Section VII.H.1.a of the RCRA Permit 
(NM 6213820974) for FWDA, which became effective December 31, 2005. 

This RFI Work Plan contains information for the following SWMUs and AOCs located within, or in 
the case of SWMU 20 and AOC 78/82 partially within, the area designated as Parcel 6 of the FWDA: 

 SWMU 4: Building 600 – Ammunition Work Shop Change House Laundry 

 SWMU 8: Building 537 – Pesticide and Field Battery Shop 

 SWMU 11: Buildings 541 and 542 – Ammunition Workshop 

 SWMU 20: Western Landfill  

 AOC 28: Igloo Block B 

 AOC 42: Building 516 – Ammunition Receiving Building 

 AOC 61: Building 507 – Smokeless Powder Magazine 

 AOC 75: Electrical Transformers 

 AOC 78/82: Feature 18 

 AOC 79: Feature 2 

 AOC 80: Feature 9 

 AOC 81: Feature 11 

 AOC 83: Feature 22 

 AOC 84: Feature 12 
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ES.2 Proposed Investigations 
Existing data have been evaluated to determine whether additional field activities are required to 
characterize the nature and extent of potential environmental impacts at the Parcel 6 AOCs and 
SWMUs. Sections 5 through 18 evaluate the existing data for individual AOCs and SWMUs, propose 
additional investigation activities, as needed, or make recommendations for no further action (NFA) 
based on the existing data. Brief summaries of the recommended actions for each Parcel 6 site are 
provided as follows: 

 SWMU 4: Building 600 

Installation of seven additional soil borings and associated soil sampling is proposed to assess 
possible releases from building drain lines, the cesspool, and potential site housekeeping issues in 
order to compile a complete data set to support NFA for the site. 

 SWMU 8: Building 537  

Installation of 15 additional soil borings and associated soil sampling is proposed to delineate the 
horizontal and vertical extent of previously detected polychlorinated biphenyls (PCBs) and 
pesticides concentrations in soil and to evaluate possible releases from the building septic tank. 

 SWMU 11: Buildings 541 and 542 

Visual reconnaissance of the area north of Building 542 will be conducted to rectify previously 
reported interpretations of historic aerial photography with actual site operations and conditions. 
Additionally, installation of 13 additional soil borings and associated soil sampling is proposed to 
delineate the horizontal and vertical extent of previously detected explosives concentrations in 
soil, to evaluate possible releases from the building septic tank, and to assess potential releases 
from Building 541. 

 SWMU 20: Western Landfill  

Installation of one additional soil boring and associated soil sampling is proposed to evaluate the 
potential presence of environmental impacts from potential undocumented historical operations at 
Feature 4 of SWMU 20 and to compile a complete data set to support a no further action for the 
site. 

 AOC 28: Igloo Block B 

The Release Assessment sampling activities confirmed the presence of low concentrations of 
explosive compounds in soil at two of the sampled AOC igloos. Based on the confirmed presence 
of explosives at this AOC additional sampling is recommended to compile a complete data set to 
support NFA for this site. The proposed sampling includes collection composite soil samples 
below the igloo drains and multi-incremental soil samples from the igloo aprons and revetments. 

 AOC 42: Building 516  

The Release Assessment sampling activities identified low concentrations of lead. Based upon the 
detection of lead at this AOC, additional sampling is recommended to compile a complete data 
set to support NFA for this site.  The proposed sampling includes collection and analysis of 
surface and subsurface multi-incremental soil samples in the area east of Building 516. 
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 AOC 61: Building 507 

The Release Assessment sampling activities identified limited and low concentrations of 
explosives and lead. Based upon the detection of lead and explosives at this AOC, additional 
sampling is recommended to compile a complete data set to support NFA for this site.  The 
proposed sampling includes collection and analysis of surface and subsurface multi-incremental 
soil samples in the area south of Building 507. 

 AOC 75: Electrical Transformers 

The Release Assessment investigation determined that no PCBs were detected in soil at any of 
the Parcel 6 transformer locations. Additional soil sampling is recommended to compile a 
complete data set to support NFA for this site.  The proposed sampling includes collection of 
discrete surface soil samples at each transformer location. 

 AOC 78/82: Feature 18 

The Release Assessment conducted in July 2008 included a geophysical survey of the site and MI 
soil sampling. The geophysical anomalies were investigated and determined to be metallic scrap, 
such as nails and other metallic waste debris. No munitions and explosives of concern (MEC) 
items were identified during the investigation. The Release Assessment investigation identified 
limited and low concentrations of explosives and lead. Based on the limited number and low 
concentrations of COPCs detected at AOC 79, the AOC is recommended for NFA based on the 
NMED Criterion 5: The AOC has been characterized or remediated in accordance with current 
applicable state or federal regulations, and the available data indicate that the contaminants pose 
an acceptable level of risk under current and projected future land use.  

 AOC 79: Feature 2 

The Release Assessment conducted in July 2008 included a geophysical survey of the site and MI 
soil sampling. The geophysical anomalies were investigated and determined to be metallic scrap, 
such as nails and other metallic waste debris. No MEC items were identified during the 
investigation. The Release Assessment investigation identified low concentrations of lead. Based 
on the limited number and low concentrations of COPCs detected at AOC 79, the AOC is 
recommended for NFA based on the NMED Criterion 5: The AOC has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that the contaminants pose an acceptable level of risk under current and projected 
future land use.  

 AOC 80: Feature 9 

The Release Assessment investigation identified limited and low concentrations of explosives and 
lead. Based upon the detection of lead and explosives at this AOC, additional sampling is 
recommended to provide more complete sample coverage of the AOC.  The proposed sampling 
includes the creation of 24 multi-incremental sample decision units and collection of surface and 
subsurface multi-incremental soil samples from each decision unit. 

 AOC 81: Feature 11 

The Release Assessment investigation identified low concentrations of lead. Based upon the 
detection of lead at this AOC, additional sampling is recommended to provide a complete data set 
to support NFA for this site.  The proposed sampling includes collection and analysis of surface 
and subsurface multi-incremental soil samples from three decision units in the AOC. 
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 AOC 83: Feature 22 

The Release Assessment investigation identified low concentrations of lead. Based upon the 
detection of lead at this AOC, additional sampling is recommended to provide more complete 
sample coverage of the AOC.  The proposed sampling includes the creation of six multi-
incremental sample decision units and collection of surface and subsurface multi-incremental soil 
samples from each decision unit. 

 AOC 84: Feature 12 

The Release Assessment investigation identified limited and low concentrations of explosives and 
lead. Based upon the detection of explosives and lead at this AOC, additional sampling is 
recommended to compile a complete data set to support NFA for this site.  The proposed 
sampling includes collection and analysis of surface and subsurface multi-incremental soil 
samples within the AOC. 

All RFI activities will be conducted in accordance with proposed actions and procedures specified in 
the NMED-approved work plan. Other associated project-specific planning documents are discussed 
in this work plan and provided as appendixes. 
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1.0 Introduction 

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Work Plan 
summarizes the previous investigations and describes additional investigation activities to be 
completed at Areas of Concern (AOCs) and Solid Waste Management Units (SWMUs) within 
Parcel 6 at Fort Wingate Depot Activity (FWDA), New Mexico. The location of FWDA is shown in 
Figure 1-1. The location of the major land use areas and parcels within FWDA are shown in 
Figure 1-2. Parcel 6 includes 4 SWMUs and 10 AOCs as shown on Figure 1-3.  

A companion to this document, the Historical Information Report for Parcel 6, has been prepared to 
compile and summarize historical documents available for Parcel 6 AOCs and SWMUs. The 
Historical Information Report provides further detail regarding the operational history, site or facility 
drawings, and environmental information contained in previously completed reports for Parcel 6 
AOCs and SWMUs. 

1.1 Purpose and Scope 
This RFI Work Plan has been prepared for submission to the New Mexico Environment Department’s 
(NMED) Hazardous Waste Bureau (HWB), as required by Section VII.H.1.a of the RCRA Permit 
(NM 6213820974) for the FWDA, which became effective December 31, 2005.  

This work was completed in partial fulfillment of the requirements of Contract Task Order Number 
W9126G-08-F-0070 under Contract Number GS-10F-0029M as outlined in the Statement of Work 
(SOW) dated February 19, 2008, and the two subsequent amendments to that SOW. Technical 
oversight of this work was provided by the U.S. Army Corps of Engineers (USACE), Fort Worth 
District. 

1.2 Document Organization 
The remainder of this RFI Work Plan is organized into the following sections: 

 Section 2 – Describes the cultural resources within Parcel 6 

 Section 3 – Presents background information for the FWDA and Parcel 6 including operational 
histories and site conditions 

 Section 4 – Describes the proposed investigation methods 

 Section 5 – Presents information for SWMU 4 including the site background, previous 
investigations, investigation methods, and field activities 

 Section 6 – Presents information for SWMU 8 including the site background, previous 
investigations, investigation methods, and field activities 

 Section 7 – Presents information for SWMU 11 including the site background, previous 
investigations, investigation methods, and field activities 

 Section 8 – Presents information for SWMU 20 including the site background, previous 
investigations, investigation methods, and field activities 
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 Section 9 – Presents information for AOC 28 including the site background, previous 
investigations, and the release assessment 

 Section 10 – Presents information for AOC 42 including the site background, previous 
investigations, and the release assessment 

 Section 11 – Presents information for AOC 61 including the site background, previous 
investigations, and the release assessment 

 Section 12 – Presents information for AOC 75 including the site background, previous 
investigations, and the release assessment 

 Section 13 – Presents information for AOC 78/82 including the site background, previous 
investigations, and the release assessment 

 Section 14 – Presents information for AOC 79 including the site background, previous 
investigations, and the release assessment 

 Section 15 – Presents information for AOC 80 including the site background, previous 
investigations, and the release assessment 

 Section 16 – Presents information for AOC 81 including the site background, previous 
investigations, and the release assessment 

 Section 17 – Presents information for AOC 83 including the site background, previous 
investigations, and the release assessment 

 Section 18 – Presents information for AOC 84 including the site background, previous 
investigations, and the release assessment 

 Section 19 – Provides project management information including project scheduling and 
reporting requirements, and other plans that will followed during completion of the proposed field 
activities 

 References – Presents works cited within this report 
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Figure 1-1 Site Location Map for Parcel 6, Fort Wingate Depot Activity 
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Figure 1-2 Parcel and Major Land Use Locations, Fort Wingate Depot Activity 
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Figure 1-3 Parcel 6 Area of Concern and Solid Waste Management Unit Locations, Fort Wingate Depot Activity 
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2.0 Cultural Resources 

Traditional cultural properties (TCPs) and other cultural resources have been documented within the 
FWDA boundaries.  Based on a review of available mapping (UNM OCA, 1994), it appears that there 
are a limited number of identified sites within Parcel 6. 

The USACE, Fort Worth District has developed a Programmatic Agreement (PA) to specify 
procedures to be employed during environmental characterization and remediation activities.  The PA 
is provided as Appendix A. 

Maps showing the locations of TCPs relative to proposed investigation locations will not be included 
in this Work Plan, which will be a public document.  Instead, the consultation process will include 
review by tribal cultural resource personnel to confirm the presence or absence of identified cultural 
resources within the proposed investigation locations.  If needed, tribal cultural resource personnel 
will walk each proposed investigation location prior to the initiation of intrusive activities.  Tribal 
cultural resource and archaeological personnel will be on-site during intrusive activities as described 
in the PA.  
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3.0 Background 

3.1 Site Description and Operational History 
The FWDA installation is located approximately 8 miles east of Gallup, New Mexico, and currently 
occupies approximately 15,277 acres of land in McKinley County, New Mexico (Figure 3-1). The 
installation is almost entirely surrounded by federally owned or administered lands, including both 
national forest and tribal lands. The installation can be divided into several sub-areas based on their 
location and historical land use (Figure 3-2). The major land use areas include the following: 

 The Administration Area – encompassing approximately 800 acres in the northern portion of the 
installation, which contains former office facilities, housing, equipment maintenance facilities, 
warehouse buildings, and utility support facilities. 

 The Workshop Area – encompassing approximately 700 acres to the south of the Administration 
Area, which consists of an industrial area containing former ammunition maintenance and 
renovation facilities, the former trinitrotoluene (TNT) washout facility, and the TNT leach beds 
area. 

 Ten Munitions Storage Areas (Igloo Blocks A through H, J, and K) – encompassing 
approximately 7,400 acres in the central portion of the installation, which consists of 732 earth-
covered igloos and 241 earthen revetments previously used for the storage of munitions. 

 The Open Burning/Open Detonation (OB/OD) Area – encompassing approximately 1,800 acres 
in the west-central portion of the installation, which is separated into two sub-areas based on the 
period of operation, the Closed OB/OD Area and the Current OB/OD Area. 

 Protection and Buffer Areas – encompassing approximately 4,050 acres located adjacent to the 
eastern, western, and northern installation boundaries, which consists of buffer zones surrounding 
the former magazine and demolition areas.  

The FWDA installation was originally established by the U.S. Army in 1862 at the southern edge of 
the Navajo territory. In 1918, the mission of the FWDA changed from tribal issues to World 
War I-related activities. Beginning in 1940, the FWDA’s mission was primarily to receive, store, 
maintain, and ship explosives and military munitions, as well as to disassemble and dispose of 
unserviceable or obsolete explosives and military munitions. In 1975, the installation came under the 
administrative command of Tooele Army Depot (TEAD), located near Salt Lake City, Utah.  

In January 1993, the active mission of the FWDA was ceased and the installation closed as a result of 
the Defense Base Realignment and Closure Act of 1990 (BRAC). Beginning in 2002, the U.S. Army 
reassigned many FWDA functions to the BRAC Division, including caretaker duties, property 
transfer, and performance of environmental compliance and restoration activities. Command and 
control responsibilities were retained by TEAD until January 31, 2008, when these responsibilities 
were transferred to White Sands Missile Range (WSMR). 
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Figure 3-1 Site Location Map for Parcel 6, Fort Wingate Depot Activity 
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Figure 3-2 Parcel and Major Land Use Locations, Fort Wingate Depot Activity 
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The FWDA installation is currently undergoing final environmental characterization and restoration 
activities prior to final property transfer and reuse. The installation has been divided into reuse parcels 
as part of the planned property transfer to the U.S. Department of the Interior (DOI). This RFI Work 
Plan only includes information related to the SWMUs and AOCs located within Parcel 6. The RCRA 
Permit lists a total of 4 SWMUs and 10 AOCs located within the boundary of Parcel 6 (Figures 3-3 
and 3-4). The sites included in this RFI Work Plan are: 

 SWMU 4: Building 600 – Ammunition Work Shop Change House Laundry 

 SWMU 8: Building 537 – Pesticide and Field Battery Shop 

 SWMU 11: Buildings 541 and 542 – Ammunition Workshop 

 SWMU 20: Western Landfill  

 AOC 28: Igloo Block B 

 AOC 42: Building 516 – Ammunition Receiving Building 

 AOC 61: Building 507 – Smokeless Powder Magazine 

 AOC 75: Electrical Transformers 

 AOC 78/82: Feature 18 

 AOC 79: Feature 2 

 AOC 80: Feature 9 

 AOC 81: Feature 11 

 AOC 83: Feature 22 

 AOC 84: Feature 12 

3.2 Site Conditions 

3.2.1 Climate 
Northwestern New Mexico is characterized by a semiarid continental climate. Most precipitation 
occurs from May through October. Most of the precipitation occurs as rain or hail in summer 
thunderstorms, and the remainder results from light winter snow accumulations (Metcalf & Eddy, Inc. 
[M&E], 1992). Spring and fall droughts characterize the area. Mean annual rainfall for the area 
ranges between 10 and 16 inches, while the recorded average annual precipitation for the FWDA is 
11 inches. Depending on local elevations, mean annual rainfall fluctuates between eight and 
20 inches.  

The average seasonal temperatures for the area vary with elevation and topographic features. During 
winter, daily temperatures fluctuate as much as 50 to 70 degrees Fahrenheit (°F) in a 24-hour period. 
In summer, daily high temperatures are between 85°F and 95°F (M&E, 1992). Average temperatures 
in winter are about 27°F and in summer 70°F, while extreme temperatures are as low as -30°F in 
winter and as high as 100°F in summer. There are 100 to 150 frost-free days during the year from the 
middle of May to the middle of October (M&E, 1992). 
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Figure 3-3 Parcel 6 Areas of Concern and Solid Waste Management Unit Locations, Fort Wingate Depot Activity 
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Figure 3-4 Workshop Area, Fort Wingate Depot Activity 
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3.2.2 Topography 
The elevation of the FWDA ranges from approximately 8,200 feet above mean sea level (MSL) in the 
south to 6,660 feet above MSL in the north (Figure 3-5). Topographically, the FWDA may be divided 
into three general areas: 1) the rugged north-to south trending Hogback along the western and the 
southwestern boundaries; 2) the northern hill slopes of the Zuni Mountains in the southern portion; 
and 3) the alluvial plains marked by bedrock remnants in the northern portion of the installation.  

Main drainages, following the topography, generally flow from south to north and discharge to the 
South Fork of the Puerco River near the northern boundary of the FWDA. However, many tributaries 
follow the regional trend, flowing from southwest to northeast. During rainfall and snowmelt events, 
streams transport sediment to low-lying areas in the northern part of the installation, creating an 
extensive alluvial deposit among remnants of bedrock.  

The topographic contours for the land within Parcel 6 are shown in Figures 3-5 and 3-6 and illustrate 
that this parcel is relatively flat with higher elevations in the south. Surface runoff during 
rainfall/snowmelt events collects in arroyos that flow only during precipitation events or pools locally 
in low areas where it evaporates or infiltrates. No surface water bodies exist within Parcel 6. 

3.2.3 Vegetation/Habitat 
The vegetation cover for Parcel 6 includes moderate grasslands, sagebrush, and piñon-juniper 
woodlands. Parcel 6 provides habitat for antelope, prairie dogs, rattlesnakes, field mice, various other 
insects and animals, and occasionally mountain lions and bear. 

3.2.4 Soils 
The soils found on the installation are similar to those occurring in cool plateau and mountain regions 
of New Mexico. The major soil types at the FWDA are variants/complexes of sands, loams, clays, 
and rocks. These soils are relatively thin, and the parent bedrock is either at or near the surface in 
more than a quarter of the installation. 

Natural Resources Conservation Service (NRCS) soils mapping for Parcel 6 is shown in Figure 3-7. 
NRCS soils descriptions are included in Appendix B. As presented in Figure 3-7 and Appendix B, 
there are five types of soil for Parcel 6. Soils are generally as follows from south to north: Evpark-
Arabrab Complex, Aquima-Hawaikuh Silt Loam, Ojocal-Venaditio Complex, Ojocal Silt Loam, and 
Zia Sandy Loam. A rock outcrop of the Rizno-Tekapo Complex is present in the southeastern portion 
of Parcel 6 (Figure 3-7). 

3.2.5 Geology 
In 1997, geologic mapping of portions of the FWDA and a fracture trace analysis were conducted by 
the U.S. Geological Survey (USGS) located in Flagstaff, Arizona. Geologic units exposed at the 
ground surface throughout much of the FWDA were identified. Results of this identification, 
combined with information from geologic literature, are presented below to provide a description of 
the geologic and stratigraphic setting of the portion of the FWDA in which Parcel 6 is located. 

3.2.5.1 Stratigraphy 
The FWDA is underlain primarily by Triassic mudstone and sandstone layers that are tilted gently to 
the northwest. In the western and southern portions of the installation; however, Jurassic and 
Cretaceous sandstone and claystone layers are exposed along the Nutria Monocline (the Hogback), 
which is a steeply west-dipping, north-trending monoclinal fold.  
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Quaternary alluvial sediments cover nearly all of the land area in Parcel 6 (Figure 3-8). The alluvial 
deposits in Parcel 6 are underlain by the Triassic-age Petrified Forest Formation, which comprises 
greater than 75 percent of the bedrock exposed at the surface throughout the FWDA. The Quaternary 
alluvial sediments consist predominately of silts and clays, with discontinuous bodies of sand and 
some areas of gravel. Wind and water cause extensive soil erosion, especially where vegetative cover 
is absent. The Petrified Forest Formation underlying the sediments consists primarily of mudstone, 
claystone, and minor amounts of muddy sandstone. The Painted Desert Member of the Petrified 
Forest Formation is exposed at the ground surface on the areas of higher ground surface elevations 
located along the southwest portion of Parcel 6.  

The Petrified Forest Formation is divided into three members with the upper and lower members 
divided by a middle member consisting of a relatively thick, continuous sandstone layer (Sonsela 
Sandstone Member). A stratigraphic column and description of the various lithologic units in the 
FWDA area is presented in Figure 3-9. The upper Painted Desert Member and the lower Blue Mesa 
Member each consist of mudstone, siltstone, sandy-mudstone, and lenticular sandstone layers. 
Sandstone lenses within the Painted Desert and Blue Mesa Members are thin (generally less than 
20 feet thick), laterally discontinuous, and contain high quantities of very fine, muddy matrix. As a 
result, the apparent permeability of these lenses, and the Painted Desert and Blue Mesa Members as a 
whole, are very low. The Sonsela Sandstone Member (the middle member of the Petrified Forest 
Formation) is of variable thickness (20 to 80 feet thick) and is laterally continuous. This unit is a 
clean, well-sorted, quartzose sandstone that contains very small amounts of matrix and therefore has a 
high apparent permeability.  

The Moenkopi Formation, the San Andres Limestone, and the Glorieta Sandstone underlie the Blue 
Mesa Member. The lower Petrified Forest Formation and the Moenkopi Formation comprise 250 to 
300 feet of mudstones and sandstones with a relatively low apparent permeability. These units are 
underlain by approximately 100 feet of the San Andres Limestone which is underlain by 
approximately 120 feet of the Glorieta Sandstone. 

3.2.5.2 Structural Geology 
Bedrock underlying the majority of the FWDA installation dips gently to the northwest at an angle of 
approximately 5 degrees. The structural orientation of the bedrock substantially influences the 
movement of ground water. The ground water flow gradient across the installation is primary to the 
north-northwest, generally following the structural dip of the geologic units. 

3.2.6 Hydrogeologic Conceptual Model 
The hydrogeologic conceptual model that has been developed for the northern portion of FWDA is 
based on previous investigations conducted in the areas of the installation described as the TNT 
Leaching Beds and the Administration Area. This conceptual model has been developed based on 
data collected during various investigations performed over a 25-year period prior to issuance of the 
Permit. Generally, the objective of the prior investigations was the characterization of impacts to 
groundwater on a larger scale. Specifically, these investigations included a primary focus on impacts 
associated with discharges at the TNT Leaching Beds (part of SWMU 1), and a secondary focus on 
impacts associated with releases from various locations within the Administration Area. At the time 
the data were collected and the conceptual model was developed, the current system of dividing the 
FWDA into parcels, SWMUs, and AOCs was not in place. Therefore, the conceptual model uses 
broader terminology, such as TNT Leaching Beds and Administration Area, to describe areas of the 
FWDA installation and the associated hydrogeologic properties. The SWMUs within Parcel 6 are 
generally located within this broader “TNT Leaching Beds and the Administration Area” area of the 
installation. The Parcel 6 AOCs are located further south of the primary area that has been 
investigated as part of the TNT Leaching Beds and Administration Area. However, the AOCs of 
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Parcel 6 of have similar Quaternary alluvial material as the overlying unconsolidated geologic 
material and are underlain by similar Triassic-age geologic units. 

A summary of the basic hydrogeologic model for the FWDA installation is presented in the following 
subsections. 

Water Bearing Zones with the Shallow Unconsolidated Alluvium 
The unconsolidated alluvium consists of a series of interbedded silt, clay, and sand Quaternary 
sediments ranging from near zero feet to almost 100 feet in thickness. These sediments form a wedge 
that increases in thickness from south to north through the TNT Leaching Beds and Administration 
Area study area. The thickest sediments are found near the Rio Puerco. The low permeability 
mudstone and siltstones of the Petrified Forest Formation are the bedrock that generally underlies the 
unconsolidated materials.  

In the TNT Leaching Beds area adjacent to Parcel 6 two water-bearing zones have been identified 
within the unconsolidated materials. These zones are referred to as the first unconsolidated water-
bearing zone and the second unconsolidated water-bearing zone. Where present, the first and second 
water-bearing zones are separated by a clay layer which is present between two thin, poorly graded 
sand deposits. Groundwater is typically encountered in each of these sand deposits, thus comprising 
the first and second water-bearing zones. However, the sand deposits and clay layer are not laterally 
extensive. In areas where the clay layer is absent a single water-bearing zone is present, which is then 
defined as the first unconsolidated water-bearing zone. In locations where the permeable sand 
intervals are absent, sustainable water-bearing zones are typically not present within the 
unconsolidated alluvium. The unconsolidated alluvial sediments tend to pinch out near outcrops and 
in areas of near-surface bedrock surfaces, acting to limit the areal extent of the shallow 
unconsolidated water-bearing units in these areas. 

Groundwater in the unconsolidated sediments is derived from the infiltration and percolation of rain 
and snow-melt that moves downward through these sediments until it reaches the relatively low-
permeability Triassic bedrock surface or one of the permeable sand units that define the first and 
second water-bearing zones. Groundwater flow is generally considered to be to the northwest within 
the Parcel 6 area. 

Water-Bearing Zones with Bedrock Units 
The TNT Leaching Beds and adjacent Parcel 6 area is largely underlain by low-permeability 
claystone bedrock with little water bearing capacity. However, discrete intervals of interbedded 
sandstone do provide a series of geologic materials that can be potential water-bearing zones. 
Previous investigations have indicated that the first encountered thin sandstone unit within the 
massive Painted Desert claystone interval may occur at approximately 80 to 110 feet below ground 
surface (bgs) but tends to be thin and discontinuous. This unit typically does not yield sufficient 
ground water to be regularly monitored with a groundwater monitoring well. Additionally, the 
claystone above and below the sandstone interval is largely dry, indicating little vertical movement of 
groundwater between intervals within this largely claystone sequence of rock. Despite being laterally 
discontinuous and not yielding sustainable water production, this interval is referred to as the “first 
sandstone water-bearing zone.” 

At depths of slightly over 100 feet bgs and ranging to nearly 200 feet bgs, another stratigraphically 
lower sandstone interval is present within the massive claystone. This layer yields more appreciable 
and sustainable amounts of groundwater. This interval is referred to as the “second sandstone water-
bearing zone.” However, the claystone intervals above and below the second sandstone water-bearing 
zone are also largely dry, again suggesting little vertical movement of water occurs within the 
geologic unit. 
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A series of groundwater monitoring wells have been installed in association with investigations of the 
TNT Leaching Beds. Additional groundwater monitoring wells were later installed to assess possible 
groundwater impacts from Buildings 542 and 600. Wells that are applicable to Parcel 6 are located 
primarily within the western portion of the Workshop area and the southeastern portion of Parcel 6. 
Findings from these monitoring wells have generally verified that the extent of unconsolidated water-
bearing zones in the Parcel 6 area that are capable of yielding sustainable groundwater is limited. 
Additionally, the first sandstone water-bearing zone does not extend far enough to the west to be 
consistently observed in the Parcel 6 SWMU area. Groundwater is encountered within the second 
sandstone water-bearing zone in the Parcel 6 SWMU area. However, in the area of the Parcel 6 
SWMUs the groundwater elevations within the groundwater monitoring wells suggest that the 
groundwater in different areas may be static and disconnected and not represent a contiguous 
potentiometric flow unit. 

 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity  3-13  April 2010 

 

 

Figure 3-5 Facility-Wide Topographic Map Parcel 6, Fort Wingate Depot Activity 
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Figure 3-6 Soils Map Parcel 6, Fort Wingate Depot Activity 
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Figure 3-7 Facility-Wide Soils Map Parcel 6, Fort Wingate Depot Activity 
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3-8 Facility-Wide Geologic Map, Fort Wingate Depot Activity 
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Figure 3-9 Stratigraphic Column, Fort Wingate Depot Activity
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4.0 Investigation Methods 

4.1 Previous Investigations 
The environmental restoration process has been underway for more than 30 years at the FWDA. In 
1980, the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
guidelines began to guide the environmental restoration activities other than those in the OB/OD 
Area, with the U.S. Environmental Protection Agency (EPA) Region 6 as the lead regulatory agency. 
In 1996 the NMED was granted regulatory authority under RCRA and they became the lead 
regulatory agency at the site. Activities are currently performed under the RCRA Permit issued in 
2005. 

Available historical information from prior investigations for FWDA sites that lie within what is now 
identified as Parcel 6 have been compiled and summarized in a Historical Information Report, which 
serves as a companion to this RFI Work Plan. The Historical Information Report provides a listing of 
site surveys, data compilation efforts, operational history, site or facility drawings, and environmental 
investigations that have been contained in previously completed reports and which are pertinent to 
sites now considered to be within Parcel 6. Additionally, the Historical Information Report provides a 
brief summary of findings and conclusions from the relevant historical site investigation efforts. 
Summaries of prior environmental investigations pertinent to the Parcel 6 sites are also provided in 
the individual sections for the Parcel 6 AOCs and SWMUs within this RFI Work Plan. 

4.2 Evaluation of Existing Data 
Existing data have been evaluated to determine whether additional field activities are required to 
characterize the nature and extent of potential environmental impacts at the Parcel 6 AOCs and 
SWMUs. The following sections present a brief discussion of the general types of existing data 
available for Parcel 6. Existing data for individual AOCs and SWMUs are evaluated further as part of 
site-specific sections of this document.  

4.2.1 Nonsampling Data 
Nonsampling data available for Parcel 6 include facility drawings, maps, photographs, aerial imagery, 
historical documents, and interviews. Specific nonsampling data available for individual AOCs and 
SWMUs will be discussed further in the site-specific sections of this document. 

4.2.2 Sampling Data 
Sampling data available for Parcel 6 include soil, sediment, groundwater, and wipe samples collected 
and analyzed during various phases of prior investigations. Specific sampling data available for 
individual AOCs and SWMUs are evaluated in the site-specific sections of this document. As part of 
this RFI Work Plan, available soil analytical data for individual Parcel 6 AOCs and SWMUs have 
been compared to the most recent version of the NMED residential Soil Screening Levels (SSL) 
(NMED, 2009). If a NMED Residential SSL was not available for a specific compound then the 
compound was compared to the EPA Regional  Screening Levels (RSL) (EPA, 2009).  Previous 
analytical data are presumed to be of suitable quality to be used in the human health risk screening 
assessment process. 
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A soil background investigation was completed in 2000, as documented in a report entitled Soil 
Background Concentration Report of Fort Wingate Depot Activity (Malcolm Pirnie, 2000). The 
background investigation has not been approved by the NMED Hazardous Waste Bureau (HWB) to 
date. The Army plans to conduct additional sampling and analysis as part of a separate investigation 
to generate NMED-approved background concentrations of naturally occurring inorganic constituents 
in soil and groundwater at the FWDA. For this RFI Work Plan all positively detected inorganic 
constituents were included in the screening assessments. 

Parcel 6 once contained several World War I (WWI) wooden magazine sites which were demolished 
prior to the current infrastructure on post, as well as other temporary storage structures that were not 
associated with a specific AOC or SWMU. The USACE consulted with the NMED and performed 
multi-incremental (MI) sampling on those sites not within a SWMU or AOC. Results of the sampling 
are found in the report entitled Report of Investigation for Potential Environmental Areas of Concern, 
FWDA, dated October 2007. The report was submitted to the stakeholders and NMED in November 
2007. This report is discussed here because many of the sites investigated do not relate to the specific 
AOC or SWMU sections later in this report.  

In this report the Army describes the magazines as wood buildings with a metal roof approximately 
20 feet by 50 feet in size and stored bulk explosives in boxes. The report details the minimal historical 
information, investigative methods, and sampling results. It has a figure showing sample locations. 
Parcel 6 contains sites Z-221, 35J-291 through 294, 35K-305, 35K-306, 35K-307, 35L-316, 
35M-319, 35M-320, 35M-321, 35M-323, 35N-332, and 35N-333. Each of the sites was tested for 
explosives using a MI sample from 30 subsamples from a depth of 0 to 6 inches below the surface. 
Also, each site was visually inspected by Mr. David Holladay, a Tech 3 Army Ordnance and 
Explosives Safety Specialist. He also surveyed each site with a Schoenstedt metal detector. The only 
explosive found on any of these sites was at site 35K-306. This site contained and estimated quantity 
(J flag – estimated value) of 0.19 milligram per kilogram (mg/kg) of 4-nitritoluene. This 
concentration is well below the residential SSL of 146 mg/kg. No munitions were detected. 

4.3 Data Quality Objectives 
The process used for development of the data quality objectives (DQOs) for additional 
characterization and/or remediation activities at Parcel 6 is described below: 

1. Statement of Problem 
Determine the presence or absence of explosives, perchlorate, metals, pesticides, herbicides, 
polychlorinated biphenyls (PCBs), volatile organic compounds (VOCs), total petroleum 
hydrocarbons (TPH), and semi-volatile organic compounds (SVOCs) at Parcel 6 sites depending 
on the contaminants of potential concern (COPCs) identified for each individual site and if 
present, delineate the horizontal and/or vertical extent and magnitude of the contaminants.  

2. Identification of a Decision that Addresses the Problem 
The presence or absence and horizontal and vertical extent of contamination in the soils at the 
Parcel 6 AOCs and SWMUs can be determined by collecting and analyzing surface and 
subsurface soil samples and evaluating whether or not the sample results are indicative of the 
presence of contamination. Previous investigations have not indicated that soil contamination has 
reached significant depths to affect groundwater. Groundwater will not be investigated unless the 
vertical extent of soil contamination at an individual site is sufficient to suspect migration of 
contaminants to groundwater by transport through the vadose zone.  
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3. Identification of Inputs that Affect the Decision 
Inputs that will affect the decision of whether or not soil samples from the site are 
uncontaminated include the validated analytical results for collected soil samples and respective 
NMED SSL and EPA RSLs. 

4. Specification of the Domain of the Decision 
The domain of the decision of whether or not soils at the site have been negatively impacted is 
restricted to evaluation of only those parameters for which samples are analyzed and for which a 
screening level (that is, NMED SSL or EPA RSL) or other regulatory level exists.  

5. Development of a Logic Statement 
If the validated analytical data for samples collected during this RFI exceed site-specific 
background levels, NMED SSL, and/or EPA RSLs, the area from which the sample was collected 
will be considered contaminated. Additional horizontal and/or vertical delineation may then be 
required until uncontaminated samples are collected. Groundwater will only be investigated at a 
site if the vertical extent of soil contamination is to a sufficient depth to suspect that groundwater 
may have become contaminated by transport of the contaminant through the vadose zone. 

6. Establishment of Constraints on Uncertainty 
Uncertainty in the data used to evaluate the logic statement will be constrained by following the 
quality assurance and quality control (QA/QC) guidelines specified in the Quality Assurance 
Project Plan (QAPP) (provided in Appendix C); selecting the appropriate analytical support level 
for the soil sample data; and by adhering to both the field and laboratory data quality indicator 
objectives (precision, accuracy, representativeness, comparability, and completeness [PARCC]). 

7. Optimization of Design for Obtaining Data 
To optimize the quality of data collected for evaluation, this RFI Work Plan has been developed 
to be used as guidance during field activities.  

Quality assurance and quality control procedures associated with the field activities described in this 
document are presented in the QAPP, which is presented in Appendix C. 

4.4 Planned Investigations 
This RFI Work Plan describes additional field activities to be conducted at certain Parcel 6 AOCs and 
SWMUs to further delineate the nature and extent of environmental releases at those sites. Cultural 
resources oversight, specific sampling methods and procedures, management of investigation-derived 
waste (IDW), decontamination of equipment, and health and safety procedures are presented in the 
sections below and in specified appendices to this document. 

4.4.1 Cultural Resources Oversight 
TCPs and other cultural resources have been documented within the FWDA boundaries. The USACE, 
Fort Worth District has developed a PA to specify procedures to be employed during environmental 
characterization and remediation activities. A copy of the PA is provided in Appendix A. Maps 
showing the locations of TCPs relative to proposed investigation locations are not included in this 
Work Plan, which will be a public document when final. Instead, the consultation process will include 
review by tribal cultural resource personnel to confirm the presence or absence of identified cultural 
resources within the proposed investigation locations. If needed, tribal cultural resource personnel 
will walk each proposed investigation location prior to the initiation of intrusive activities. Tribal 
cultural resource personnel will be available for consult during conduct of investigations, as described 
in the PA. 
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4.4.2 Health and Safety 
The project-specific Health and Safety Plan (HSP) has been prepared for Parcel 6 and will be 
included with the Field Sampling Plan. 

4.4.3 Field Investigations 
Soil sampling is proposed for several SWMUs and AOCs as described later in this report in the site 
specific sections. Table 4-1 (provided at the end of this section) presents a summary table of all 
samples that will be collected as part of this investigation. Discrete soil sampling procedures are 
generally described in Section 4.4.4 and MI soil sampling is described in Section 4.4.5.  A general 
description of well installation and sampling is described in Section 4.4.6. A specific discussion of the 
proposed field and soil sampling activities is presented in the individual Parcel 6 SWMU and AOC 
sections. Sample locations will be surveyed as described in Section 4.4.7. Sample identification, 
management, and field documentation will be conducted as described in the Sections 4.4.8 and 4.4.9. 
Decontamination of non-disposable sampling equipment and drilling equipment will be conducted as 
described in Section 4.4.10. Any investigation-derived waste (IDW) generated during the 
investigation will be managed as described in Section 4.4.11.  

4.4.4 Discrete Soil Sampling 
Discrete soil sampling methods are generically described in this section with specific rationale and 
sampling locations specifically described in the individual Parcel 6 SWMU or AOC sections. Discrete 
soil sampling will be conducted to delineate the nature and extent of COPCs at certain Parcel 6 AOCs 
and SWMUs. Sampling activities at each site are described within the specific section of this Work 
Plan that discusses the subject AOC or SWMU. The specific method, intervals, and depths to be 
sampled at the subject AOC or SWMU will be dependant on the nature and extent of COPCs at that 
site. Sample collection volumes, bottle requirements, preservation, and holding times are described in 
the project QAPP, which is included as Appendix C.  

During discrete soil sampling relatively undisturbed discrete soil or rock samples shall be obtained, 
where possible, during the advancement of each boring for the purpose of logging, field screening and 
analytical testing. A decontaminated split-barrel sampler lined with brass sleeves or direct-push barrel 
with unused acetate sleeves shall be used during drilling to obtain representative core samples. 
Analytical samples shall be collected from the core samples as described in the QAPP (Appendix C). 
The remaining portions of the core sample shall be used for logging and field screening. Samples to 
be submitted for laboratory analyses shall be selected based on: 1) the results of the field screening 
analyses; 2) the position of the sample relative to groundwater, suspected releases, or site structures; 
3) the sample location relative to former or altered site features or structures; 4) suspected migration 
pathways and the stratigraphy encountered in the boring; and 5) the specific objectives for site 
characterization at the individual SWMU or AOC.  

Samples obtained from all exploratory borings shall be visually inspected and the soil or rock type 
classified in general accordance with ASTM D2487 (United Soil Classification System) and D2488, 
for soil and rock classification.  Detailed logs of each boring shall be completed in the field by a 
qualified engineer or geologist. Additional information, such as the presence of water- bearing zones 
and any unusual or noticeable conditions encountered during drilling shall be recorded on the logs. 
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Samples obtained from borings shall be screened in the field for evidence of the potential presence of 
contaminants.  Field screening results shall be recorded on the boring logs.  Field screening results are 
used as a general guideline to evaluate the nature and extent of possible contamination. In addition, 
screening results shall be used to aid in the selection of soil or rock samples for laboratory analysis. 
The primary screening methods shall be by visual examination and headspace vapor screening for 
VOCs. Head space vapor screening shall target VOCs and shall be conducted by placing a soil or 
rock sample in a plastic bag or a foil sealed container allowing space for ambient air. The container 
shall be sealed and then shaken gently to expose the soil or rock to the air trapped in the container. 
The sealed container shall be allowed to rest for a minimum of 5 minutes while vapors equilibrate. 
Vapors present within the sample bag head space will then be measured by inserting the instrument 
probe into a small opening in the bag or through the foil. The maximum value and the ambient air 
temperature shall be recorded on the field boring log. The monitoring instruments shall be calibrated 
each day to the manufacturer’s standard. A photoionization detector (PID) equipped with a 10.6, or 
higher, electron volt lamp shall be used for VOC field screening. 

Soil or rock samples shall be collected at intervals described in the individual Parcel 6 SWMU or 
AOC sections of this Work Plan. These samples shall be representative of the media and site 
conditions being investigated. Appropriate QA/QC samples shall be collected in accordance with the 
QAPP (Appendix C). 

4.4.5 Multi-Incremental Soil Sampling 
Multi-Incremental sampling methods are generically described in this section with specific rationale 
and sampling locations specifically described in the individual Parcel 6 AOC sections of this Work 
Plan. The MI soil sampling will be conducted to delineate the nature and extent of COPCs at certain 
Parcel 6 AOCs. The specific method, intervals, and depths to be sampled at the subject AOCs will be 
dependant on the nature and extent of COPCs at the respective sites. Sample collection volumes, 
requirements, preservation, and holding times are described in the project QAPP (Appendix C). 

The MI sample collection will be conducted in accordance with applicable guidance as specified by 
EPA Method 8330B. In general, MI decision unit sizes will be limited to 0.25 acre, which is an area 
consistent with the size of a residential lot.  Generally, a total of 50 MI sample increments will be 
collected within each decision unit.  Additionally, each decision unit will be sampled at two depth 
intervals, one from 0- to 6-inches and another from 6- to 12-inches bgs. 

The MI samples will be field screened and logged in accordance the methods described in 
Section 4.4.4. 

4.4.6 Well Installation and Sampling 
If the water table is encountered during the soil boring investigation activities, then a groundwater 
monitoring well may be installed.  Potential well locations will be determined based on results of the 
borehole investigations. 

As appropriate, 4-inch diameter schedule 40 PVC groundwater monitoring wells will be installed.  
Wells will be installed with 20 feet of 4-inch schedule 40 PVC 0.010-inch machine slotted screen 
with a 5-foot blank casing sump.  Approximately 5-feet of the screened interval will be placed above 
the water table to allow for seasonal water level fluctuations.  Wells shall have centralizers placed at 
the top and bottom of the screen.  The filter pack shall be 10-20 Colorado Silica Sand or equivalent 
and will extend from the bottom of the borehole to a depth of 2 feet above the screened interval.  
Above the filter pack, a bentonite chip seal will be installed with a thickness of approximately 10 feet 
and hydrated with potable water every 1-foot to provide a competent seal.  The thickness of the seal 
will be dependent on the lithology of the aquifer formation such that the bentonite seal extends from 
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the top of the filter pack to within 5 feet of the most consolidated unit above the water table.  To the 
ground surface, a cement/bentonite grout mixture shall be installed using a tremie pipe.  The mixture 
will consist of 94 pounds of Portland cement to 7 gallons of approved water and 3 percent by weight 
of sodium bentonite powder. 

The well will have an 8-inch diameter by 5-foot tall round protective steel casing and a 4-foot by 
4-foot wide by 4-inch thick concrete pad, which shall be installed in such a way as to direct surface 
runoff away from the casing.  Four 4-inch diameter by 5-feet tall steel bollards will be installed 
around the well on the outside of the concrete pad.  An approximate well casing stick-up height of  
3 feet is required to accommodate a potential dedicated pump system.  The well shall be equipped 
with a security lock and the well will be tagged with corrosion-resistant identification.  The casing 
will be coated with protective yellow paint as required by the depot. 
 
Wells will be developed by swabbing, bailing, and pumping until the recorded temperature, pH, 
turbidity, and specific conductivity values are within 10-percent of one another and once the turbidity 
is below 100 nephelometric turbidity units (NTU).  Following well development, groundwater 
samples will be collected and analyzed for the specific COPCs identified for the respective SWMU or 
AOC.  All samples will be analyzed in accordance with the project QAPP (Appendix C).     

4.4.7 Survey of Points 
All sample locations will be marked with a survey stake and flagged when sampling is complete. 
Following the field sampling program all sample locations will be surveyed by a New Mexico 
licensed professional surveyor. Horizontal coordinates for all sample locations will be referenced to 
the New Mexico State Planar grid.  

4.4.8 Sample Identification, Chain-of-Custody, Packaging, and Shipping 
Procedures 

4.4.8.1 Sample Identification 
The sample identification will consist of a combination of the Parcel number, AOC or SWMU 
number, additional site identifier, source of sample, increment or boring number, type of sample, and 
depth of sample collection in accordance with the latest version of the FWDA Environmental 
Information Management Plan (USACE, 2007b). Additional description of the proposed sample 
nomenclature system is as follows: 

Parcel:    06 
SWMU or AOC:  04 
Additional Site Identifier:  Y-B1045 (revetment) or F4 (feature 4 within SWMU 20) 
Source of Sample:  SS (surface soil), SB (soil boring), SW (surface water),  

GW (groundwater), WW (waste water), SL (sludge), 
TB (trip blank), EB (equipment blank) 

Boring or Increment Number: XX or XXX, sequence number as appropriate 
Type of Sample:  M (multi-incremental), C (composite), D (discrete) 
Sample Depth: 0001 (0 to 1 foot), 1011 (10 to 11 feet), etc., as appropriate 

depending on the COPCs at an individual site 

QA/QC samples (as described in the QAPP) will carry the same sample nomenclature as the parent 
sample with a unique suffix and numeral (if required) to distinguish individual samples. Equipment 
rinsate blanks and trip blanks, and field blanks will carry the sample location identifier with an 
additional designation of TBXX or EBXX (where XX represents the sequence number of the sample). 
Each blank will have a unique tracking number. 
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4.4.8.2 Chain-of-Custody 
Chain-of-custody forms will be completed and will accompany each sample at all times. Data on the 
forms will include the sample number, date sampled, time sampled, project name, project number, 
and signatures of those in possession of the sample. Forms will accompany those samples shipped to 
the designated laboratory so that sample possession information can be maintained. The field team 
will retain a separate copy of the chain-of-custody reports at the field office. Additionally, the sample 
numbers; date and time collected; collection location; tracking number; and analysis will be 
documented in the field log book. 

4.4.8.3 Packaging and Shipping Procedures 
All samples will be shipped by overnight air freight to the laboratory. Unless otherwise indicated, 
samples will be treated as environmental samples, shipped in heavy-duty coolers, packed in materials 
to prevent breakage, and preserved with ice in sealed plastic bags. Each shipment will include the 
appropriate field quality control (QC) samples (such as, trip blanks, duplicates, field blanks, and 
rinsate blanks). Corresponding chain-of-custody forms will be placed in waterproof bags and taped to 
the inside of the coolers lids. Each cooler shipped to the laboratory containing aqueous sample bottles 
for VOC analyses will contain a trip blank. The trip blank will stay with the cooler until the cooler is 
returned to the analytical laboratory. 

4.4.9 Field Documentation 
Appropriate field documentation for all activities will be maintained as part of the formal project 
documentation. Field sampling documentation and data reporting will adhere to those procedures 
specified in the QAPP, which is provided as Appendix C. 

4.4.10 Decontamination Procedures 
Decontamination of reusable sampling equipment and personnel will be performed to ensure 
chemical analyses reflect actual concentrations at sampling locations by maintaining the quality of 
samples and preventing cross-contamination. The standard equipment decontamination procedures to 
be used during completion of soil sampling activities are as follows: 

 All direct-push sampling cores will be collected in nonreusable acetate sleeves. The reusable 
direct push samplers and drill rods are not expected to come into direct contact with soil samples 
recovered for laboratory analysis. However, the samplers and drill rods will be decontaminated 
between boreholes. 

 A simple decontamination wash pad shall be constructed using plastic sheeting which is rolled up 
at the ends (typically with lumber) to contain water. The pad shall be large enough to hold 
multiple 5-gallon buckets and sampling rods that require decontamination and to provide ample 
working area within the pad (roughly 8 feet by 8 feet). 

 Direct push samplers and drill rods will be washed using a bristle brush in potable water to which 
alconox or liquinox laboratory detergent has been added. All items will then be thoroughly rinsed 
with potable water and allowed to air dry. 

 Decontamination should be performed on the plastic sheeting of the temporary decontamination 
pad. Accumulated wash and rinse water will be left within the decontamination pad and allowed 
to evaporate.  

 Once all decontamination water is evaporated, the plastic sheeting and associated pad materials 
shall be disposed of at an approved on-facility dumpster. 
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 After field cleaning, equipment will be handled only by personnel wearing clean gloves to 
prevent recontamination. The equipment will be moved away from the cleaning area to prevent 
recontamination. If the equipment is not to be immediately reused it will be covered with plastic 
sheeting or wrapped in aluminum foil to prevent recontamination. The area where the equipment 
is stored prior to reuse must be free of contaminants. 

4.4.11 Investigation-Derived Waste Disposal 
Investigation derived waste will be managed in accordance with the Investigation-Derived Waste 
Management Plan, which is presented in Appendix D. 

Three types of IDW may be generated during the sampling of environmental media during the 
Parcel 6 RFI activities: residual soil volume, decontamination fluids, and disposable sampling 
equipment and personal protective equipment (PPE). These IDW categories will be managed as 
follows: 

 Soil that remains after required sample volumes have been collected from recovered direct-push 
cores will be emptied from the sampling sleeves and contained in drums for appropriate disposal. 

 Volumes of decontamination fluids are anticipated to be small. Decontamination fluids will be 
contained within the temporary decontamination pad areas during active sampling and 
decontamination activities at a site. Accumulated wash and rinse water will be left within the 
decontamination pad and allowed to evaporate.  

 Used, non-decontaminated disposable sampling equipment or PPE will be placed in polyethylene 
trash bags and treated as general refuse which will be placed in suitable facility trash receptacles 
on a daily basis. 
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Location Activity
Number of 
Samples*

Target Constituents

SWMU 4
  - Building 600 
    Soil Investigation

Complete two borings on the east side of Building 600, in the vicinity of the building 
doorways (borings 0604‑SB01 and 0604‑SB02). Borings will be advanced to 
approximately 5 feet below ground surface (bgs) with analytical samples collected at the 
0‑ to 1‑foot bgs and 4‑ to 5‑feet bgs intervals. 

4 soil Volatile Organic Compounds 
(VOCs), Semi-Volatile Organic 
Compounds (SVOCs), RCRA 
metals, and explosives

Complete two borings adjacent to former drain line connections (borings 0604‑SB03 
and 0604‑SB04). Borings will be advanced to approximately 8 feet bgs with analytical 
samples collected at the 6‑ to 8‑feet bgs interval only.

2 soil VOCs, SVOCs, RCRA metals, 
and explosives

Complete one boring at the arroyo outfall location of the former drain line (boring 
0604‑SB05). The boring will be advanced to the water table or at the bottom of the 
borehole if the water table is not encountered before drilling refusal. Analytical samples will 
be collected at 4‑ to 5‑ and 9 to 10‑feet bgs, and at the bottom of the borehole.

3 soil VOCs, SVOCs, RCRA metals, 
and explosives

Complete one boring within the former cesspool (sample 0604‑SL06). The boring will be 
advanced to the base of the cesspool with an analytical sample collected from the bottom 
one foot interval of the base of the cesspool, expected to be 9‑ to 10‑feet bgs. Further 
inspection of the cesspool will also be completed to evaluate whether the cesspool should 
be removed and appropriately abandoned.

1 sediment VOCs, SVOCs, RCRA metals, 
and explosives

Complete one boring immediately adjacent to the expected downgradient side of the 
former cesspool (boring 0604‑SB07). Soil samples will be collected at 1‑ and 5‑feet 
below the base of the former cesspool and every 10 feet thereafter to the water table or the 
bottom of the borehole if the water table is not encountered before drilling refusal. 

7 soil VOCs, SVOCs, RCRA metals, 
and explosives

SWMU 8
  - Building 537 
    Soil Investigation

Complete thirteen soil borings in the areas surrounding Building 537 to define the vertical 
and horizontal extent of soil contamination (borings 0608-SB01 to -SB13). Borings will be 
advanced to approximately 5 feet bgs with analytical samples collected at the 0‑ to 1‑foot 
bgs and 4‑ to 5 feet bgs intervals. Additionally, soil borings 0608‑SB01 and -SB05 will be 
advanced to the water table or drilling refusal if the water table is not encountered before 
refusal. One analytical sample will be collected from the bottom of each borehole.

28 soil VOCs, SVOCs, RCRA metals,  
explosives, pesticides, 
perchlorate, oil range organics 
(ORO), and polychlorinated 
biphenyls (PCBs)

Complete one soil boring at the presumed discharge location of the former 6-inch diameter 
vitrified clay pipe that drained from the former foundation slab located approximately 
50 feet east of Building 537 (boring 0608-SB14). Soil samples will be collected at 5 feet 
bgs and then at 10‑foot increments to the water table or at the bottom of the borehole if 
the water table is not encountered before drilling refusal.

7 soil VOCs, SVOCs, RCRA metals,  
explosives, pesticides, 
perchlorate, ORO, and PCBs

Complete one soil boring at the former septic line discharge location near the arroyo 
(boring 0608-SB15). Soil samples will be collected at 5, 10, and 20 feet bgs and at the 
water table or at the bottom of the borehole if the water table is not encountered before 
drilling refusal.

4 soil VOCs, SVOCs, RCRA metals,  
explosives, pesticides, 
perchlorate, ORO, and PCBs

Table 4-1 Parcel 6 RFI Work Plan Analytical Requirements, Soil Sampling, Fort Wingate Depot Activity (Page 1 of 3) 
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Location Activity
Number of 
Samples*

Target Constituents

SWMU 11
  - Building 541 and 542 
    Soil Investigation

Complete four soil borings adjacent to the eastern loading dock of Building 542 (borings 
0611‑SB01 to ‑SB04). Borings will be advanced to roughly 20 feet bgs with analytical 
samples collected at the 5‑ to 6‑feet bgs, 10‑ to 11‑feet bgs, 15‑ to 16‑feet bgs, and 
20‑ to 21‑feet bgs intervals. The soil borings will be advanced to the water table with 
samples collected at the water table or at the bottom of the borehole if the water table is 
not encountered before drilling refusal.

20 soil VOCs, SVOCs, RCRA metals,  
explosives, diesel range 
organics (DRO) (only at 5- to 
6-feet bgs samples), and 
perchlorate

Complete four soil borings adjacent to the western loading dock of Building 542 (borings 
0611‑SB05 to ‑SB08). This area is paved with asphalt, which will require coring through 
the asphalt. Discrete soil samples will be collected from 6- to 12- inches into native soil 
below the asphalt and then at 5, 10, and 20 feet bgs. The soil borings will be advanced to 
the water table with samples collected at the water table or at the bottom of the borehole if 
the water table is not encountered before drilling refusal.

20 soil VOCs, SVOCs, RCRA metals,  
explosives, and perchlorate

Complete one soil boring to the southwest of Building 542 in a low area that collects 
drainage from the paved loading dock area west of the building (boring 0611‑SB09). The 
boring will be advanced to roughly 5 feet bgs with analytical samples collected at the 0‑ to 
1‑foot bgs and 4‑ to 5‑feet bgs intervals.

2 soil VOCs, SVOCs, RCRA metals,  
explosives, and perchlorate

Complete one soil boring adjacent to the former septic tank roughly 200 feet southwest of 
Building 542 (boring 0611‑SB10). The soil boring will be advanced to the water table with 
samples collected at 5 and 10 feet bgs and at the water table or at the bottom of the 
borehole if the water table is not encountered before drilling refusal.

3 soil VOCs, SVOCs, RCRA metals,  
explosives, and perchlorate

Complete one soil boring adjacent to the former cesspool (boring 0611‑SB11). The soil 
boring will be advanced to the water table with samples collected at 5, 10, and 20 feet bgs 
and at the water table or at the bottom of the borehole if the water table is not encountered 
before drilling refusal.

4 soil VOCs, SVOCs, RCRA metals,  
explosives, and perchlorate

Complete one soil boring at the former cesspool outfall to the arroyo (boring 0611‑SB12). 
The soil boring will be advanced to the water table with samples collected at 1, 5, and 
10 feet bgs and at the water table or at the bottom of the borehole if the water table is not 
encountered before drilling refusal.

4 soil VOCs, SVOCs, RCRA metals,  
explosives, and perchlorate

Complete one soil boring near the center of the septic tank drain field (boring 0611-SB-13). 
The soil boring will be advanced to the water table with samples collected at 5, 10, and 
20 feet bgs and at the water table or at the bottom of the borehole if the water table is not 
encountered before drilling refusal.

4 soil VOCs, SVOCs, RCRA metals,  
explosives, and perchlorate

SWMU 20
  - Western Landfill 
    Soil Investigation

Collect one multi-incremental (MI) surface soil sample with analytical samples collected at 
the 0- to 1-foot bgs interval and complete one subsurface soil boring advanced to 5 feet 
bgs with analytical samples collected at the 4- to 5-feet bgs interval.

2 soil VOCs, SVOCs, RCRA metals,  
explosives, pesticides, and 
chlorinated herbicides

Table 4-1 Parcel 6 RFI Work Plan Analytical Requirements, Soil Sampling, Fort Wingate Depot Activity (Page 2 of 3) 
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Location Activity
Number of 
Samples*

Target Constituents

AOC 28
  - Igloo Block B 
    Soil Investigation

Collect one composite sample comprised of soil from under each drain outfall at the 
remaining AOC 28 igloos that have not been sampled, with the exception of the eight 
conditional exemption igloos that will be excluded until after their use ends. If the drain 
outfall is buried, soil will be removed to reveal the drain and the sample will be collected 
under the drain. If the drain is already exposed then the surface soil (0‑6 inches) will be 
sampled under the drain outfall. 

92 soil Explosives and RCRA metals

Collect one MI soil sample at each of the igloo aprons, with the exception of the eight 
conditional exemption igloos that will be excluded from investigation until their use ends. 
Thirty MI sample increments will be collected from 0‑3 inches bgs from each igloo apron. 
The MI decision units will encompass any drainages or topographic depressions located 
around each igloo. If the road constitutes a drainage divide opposite any igloo, the decision 
unit located across the road will be excluded. 

92 soil Explosives and RCRA metals

Collect one MI soil sample from each of the revetments. Thirty MI sample increments will 
be collected from 2‑6 inches bgs within each revetment. 

55 soil Explosives and RCRA metals

AOC 42
  - Building 516 
    Soil Investigation

Collect one surface soil MI sample from 0- to 6- inches bgs and one subsurface soil MI 
sample from 6- to 12- inches bgs in the decision unit east of Building 516.

2 soil Explosives and RCRA metals

AOC 61
  - Building 507 
    Soil Investigation

Collect one surface soil MI sample from 0- to 6- inches bgs and one subsurface soil MI 
sample from 6- to 12- inches bgs in the decision unit east of Building 507.

2 soil Explosives and RCRA metals

AOC 75
  - Electrical Transformers 
    Soil Investigation

Collect one discrete soil sample from 1- to 6- inches bgs for each of the 4 transformer 
locations.  

4 soil PCBs

AOC 80
  - Feature 9 
    Soil Investigation

Collect 24 surface soil MI samples from 0‑ to 6‑inches bgs and 24 subsurface soil MI 
samples from 6‑ to 12‑inches bgs in AOC 80.

48 soil Explosives and RCRA metals

AOC 81
  - Feature 11 
    Soil Investigation

Collect three surface soil MI samples from 0‑ to 6‑inches bgs and three subsurface 
samples from 6‑ to 12‑inches bgs in AOC 81.

6 soil Explosives and RCRA metals

AOC 83
  - Feature 22 
    Soil Investigation

Collect six surface soil MI samples from 0‑ to 6‑inches bgs and six subsurface soil MI 
samples from 6‑ to 12‑inches bgs in AOC 83.

12 soil Explosives and RCRA metals

AOC 83
  - Feature 12 
    Soil Investigation

Collect eight surface soil MI samples from 0‑ to 6‑inches bgs and eight subsurface soil MI 
samples from 6‑ to 12‑inches bgs in AOC 84.

16 soil Explosives and RCRA metals

* Number of samples does not include quality assurance/quality control samples

Table 4-1 Parcel 6 RFI Work Plan Analytical Requirements, Soil Sampling, Fort Wingate Depot Activity (Page 3 of 3) 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 4-12 April 2010 

 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 5-1  April 2010 

5.0 SWMU 4: Building 600 (Former 
 Building 539) 

5.1 Background 

5.1.1 Location, Description, and Operational History 
Building 600 is located on the east side of Arterial Road No. 2, north of Building 537 and southwest 
of the Workshop Area (shown previously in Figure 3-4 and as shown in Figure 5-1). Building 600 
was constructed in 1942 and is an approximately 3,800-square-foot structure built of native stone and 
cinder block with a reinforced concrete floor. Photographs 5-1 through 5-6, which are provided at the 
end of this section, show various views of Building 600. The building floor plan is shown in 
Figure 5-2. The main original building is approximately 40 feet by 64 feet. A 20-foot-by-24-foot 
addition was added to the southeast corner of the original building in 1961. Building 600 was 
formerly designated Building 539, so that numbering may appear in historic documents or drawings.  

The Building 600 site was the former Ammunition Workshop (AWS) Change House and Laundry. 
The site was designated as SWMU 4 because it was identified as a potential source of explosives 
since it housed showers and laundry facilities for workers who performed explosives washout 
activities and handled munitions. There are no records of specific activities or operational dates 
associated for the change house and laundry facilities. Building 600 was not in operation at the time 
the FWDA installation was closed in 1993. 

At various times during its operation, Building 600 interior drains discharged to a cesspool, an outfall 
to the adjacent arroyo, an outfall to the ground surface, and a connection to the sanitary sewer system 
(PMC, 2002). A boiler is located in the southeastern addition to the main original structure. At the 
time the building was taken out of service the boiler was fueled by natural gas. Reportedly the boiler 
was originally coal-fired with coal stored in a designated sub-room of the boiler room addition. 

5.1.2 Surface Conditions 
The SWMU 4 area is generally flat and the vegetation cover surrounding the building consists mostly 
of grass and sagebrush. 

5.1.3 Subsurface Conditions 

5.1.3.1 Existing Subsurface Infrastructure 
Subsurface infrastructure at SWMU 4 includes interior drains, pipelines, and utilities associated with 
Building 600. Building 600 itself is a slab on-grade structure. The schematic for the building and the 
location of the associated drain lines are shown in Figure 5-2. Building 600 historically had the 
following drain lines: 

 A 4-inch-diameter vitrified clay drain line that discharged directly to an arroyo approximately 
300 feet west of the building 

 A 4-inch-diameter vitrified clay drain line that discharged to a cesspool located approximately 
100 feet northeast of the building. 
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Figure 5-1 SWMU 4 Location Map, Fort Wingate Depot Activity 
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Figure 5-2 SWMU 4, Building 600, Floor Plan, Fort Wingate Depot Activity 
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 A 6-inch-diameter cast iron pipe that discharged directly to the ground surface approximately 
30 feet southeast of the building 

 A 6-inch-diameter vitrified clay pipeline that connected into the sanitary sewer line located 
30 feet east of the building 

All floor drains in the building reportedly discharged to the arroyo outfall; only the toilets discharged 
to the cesspool and then later to the sanitary sewer line. A grated sump is located in the south central 
portion of the original portion of the building. Field observations indicated that the sump did not have 
an outlet. The sump has a concrete bottom and an inspection by the USACE on February 6, 2010, 
found the concrete bottom to be intact and not cracked. 

The 6-inch-diameter clay sanitary sewer line flows from south to north and is located east of 
Building 600. The sanitary sewer line also services four other facilities (Buildings 527, 528, 536, 
and 537) located upstream of Building 600, carrying sewage to the FWDA sewage treatment plant 
located in the Administration Area. 

5.1.3.2 Other Subsurface Conditions 
The SWMU 4 Building 600 is a slab on-grade structure, so there are no other subsurface structures 
aside from utilities associated with the building. Sampling that has been conducted at the site 
confirms that the site is underlain by unconsolidated alluvium to depths of at least 10 to 12 feet bgs. 
Depth to the first water-bearing zone water table is approximately 62 feet bgs in the general area, 
based on installed groundwater monitoring wells. Depth to the second water-bearing zone in the 
general area is between 70 and 118 feet bgs, based on installed groundwater wells. 

5.1.4 Waste Characteristics and Contaminants of Potential Concern 
The operational history of Building 600 does not indicate that hazardous materials or waste were 
specifically handled or otherwise stored at the site. Based on the operational history the only COPCs 
for SWMU 4 are explosives associated with the shower and laundry facilities that were used by 
workers who performed explosives washout activities and handled munitions.  

5.2 Previous Investigations 

5.2.1 Nonsampling Data 
Previous nonsampling data include aerial imagery from 1935, 1948, 1952, 1958, 1962, 1966, 1973, 
1978, 1985, 1991, 1993, and 1997. Building 600 is first visible in the 1948 aerial photo and persists in 
all subsequent years’ photos. Interpretation of the aerial imagery did not identify any significant 
findings that would indicate activities different from those understood to be the operational history at 
the site. Additionally, the aerial imagery did not show conditions that would indicate releases to the 
environment.  

Site reconnaissance conducted as part of the Phase I RFI confirmed the presence of the various 
interior floor drains depicted in Figure 5-2. The cesspool area was identified during the site 
reconnaissance although the cesspool itself had been filled in. The arroyo outfall pipeline to the west 
was also visible, as were the manholes associated with the sanitary sewer line to the east of 
Building 600. Stained soil, stressed vegetation, or other signs of environmental releases were not 
observed around Building 600 during the Phase 1 RCRA RFI site reconnaissance activities or during 
the site reconnaissance activities in 2008. 

Other nonsampling data include historical drawings and maps available for Building 600 (formerly 
Building 539).
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5.2.2 Sampling Data 
Previous investigative activities were performed at SWMU 4 as part of a Phase I RFI conducted in 
2000 and 2001 as depicted in Figure 5-3. The RFI activities at Building 600 focused on investigation 
of the discharge points associated with the various drain lines from the building. Four soil borings 
were advanced to 12 feet bgs around the former cesspool. Two soil samples were collected from each 
boring from the 4- to 6-feet bgs and 10- to 12-feet bgs intervals. One surface soil sample was 
collected from the ground surface immediately downslope of the pipeline outfall into the arroyo. One 
sediment sample of the material accumulated in the sanitary sewer was collected from the sewer 
manhole directly east of Building 600. All collected samples were analyzed for explosives, target 
compound list (TCL) VOCs, TCL SVOCs, and target analyte list (TAL) metals. 

Table 5-1 presents the concentrations of those compounds positively detected in the Phase I RFI 
samples. No explosives were detected in any samples at concentrations above the analytical reporting 
limit. As would be expected of geologic materials, concentrations of metals were detected in all 
samples although concentrations were below applicable NMED residential direct-exposure SSL. Low 
concentrations of several VOCs and SVOCs were detected in some samples. The detected VOCs or 
SVOCs included toluene, methylene chloride, and phthalate compounds. These compounds are 
common laboratory contaminants. The concentrations were all low, estimated values. All VOC and 
SVOC concentrations were substantially below applicable NMED residential SSLs. The sediment 
sample collected from the sanitary sewer manhole contained five SVOCs and seven VOCs 
(Table 5-1). Most concentrations were estimated values and all were well below the applicable 
NMED residential SSLs. 

The Phase I RFI also included a groundwater investigation to further assess explosives concentrations 
that had been detected in previously installed groundwater monitoring well TMW-11. Well TMW-11 
is located downgradient of Building 600, about 400 feet north of the building, as shown in Figure 5-4. 
The objective of the groundwater investigation was to evaluate whether Building 600 or nearby 
Building 542, considered part of SWMU 11, could be the source or sources of the explosives detected 
in groundwater at well TMW-11.  

The groundwater investigation included the installation of six additional monitoring wells, including 
four wells screened within the first water-bearing zone (generally less than 70 feet bgs) and two 
screened within the second water-bearing zone (generally 70 to 118 feet bgs). The monitoring wells 
were installed to evaluate potential groundwater impacts from both Building 600 (SWMU 4) and 
Building 542 (SWMU 11). The wells were located throughout the western side of the FWDA 
Workshop area in the general area between and around Buildings 600 and 542. Well TMW-14A was 
installed approximately 600 feet upgradient of SWMU 4 to assess upgradient water quality in the first 
water-bearing zone as depicted in Figure 5-4. 

Two rounds of groundwater samples were collected from the Phase I RFI monitoring wells in 2001. 
Analytical data indicated low levels of explosives (cyclotrimethylenetrinitramine [RDX], 
2,4-dinitrotoluene, 2,6-dinitrotoluene, and nitrobenzene) in five of the six new wells and also in 
well TMW-11 where explosives were originally detected. Positively detected concentrations of 
explosives are presented in Table 5-2. All concentrations were estimated values less than 
1 microgram per liter (g/L). There are no applicable New Mexico Water Quality Control 
Commission (WQCC) standards or EPA maximum contaminant levels (MCLs) for these compounds. 
The analytical results from upgradient well TMW-14A indicated 2,4-dinitrotoluene and nitrobenzene 
at similar estimated concentrations as detected in the other Phase I RFI wells. 
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Figure 5-3 Soil and Sediment Sample Locations, SWMU 4, Building 600, Fort Wingate Depot Activity 
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Table 5-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 4, Building 600a Fort Wingate Depot Activity (concentrations in mg/kg) (1 of 3) 

BoreCesspool BoreCesspool BoreCesspool BoreCesspool
600CES010105 600CES010212 600CES010212-FD 600CES020105

11/29/00 11/29/00 11/29/00 11/29/00
5 feet bgs 12 feet bgs 12 feet bgs 5 feet bgs

VOCs - EPA
Method 8260B Toluene 5,570 0.00032 J 0.00043 J 0.00037 J 0.00043 J

Aluminum 78,100 22,600 13,200 16,400 12,200
Arsenic 3.59 2.08 1.62 1.49 J 1.98
Barium 15,600 388 248 278 ND
Beryllium 156 1.17 0.754 0.808 0.576
Cadmium 77.9 ND ND ND 0.090 J
Calcium N/A 27,000 26,600 29,900 16,200
Chromium 219 6.89 4.46 6.15 4.06
Cobalt 23c 7.35 5.12 5.5 3.86
Copper 3,130 11.3 6.36 6.61 5.01
Iron 54,800 18,000 12,100 13,300 10,300
Lead 400 13.6 9.82 10.6 6.57
Magnesium N/A 6,480 4,610 5,620 3,860
Manganese 10,700 384 382 425 282
Mercury 7.71 0.03 0.015 J 0.018 J 0.016 J
Nickel 1,560 16.5 10.3 14.2 J ND
Potassium N/A 4,330 2,510 3,330 2,500
Sodium N/A 1,380 573 688 1,800
Thallium 5.16 0.139 J 0.10 J 0.11 J 0.165 J
Vanadium 391 21.4 19.9 J 17.5 J 12.1
Zinc 23,500 36.7 23.5 26.5 19.2

a  Data referenced from PMC, 2002
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  
c  EPA Regional Screening Levels (RSL), December 2009.
Positive detections of organic compounds are shaded.

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory

Method

Analyte

NMED
Residential

Soil SSLb

bgs – below ground surface   N/A – not applicable   ND – not detected   FD –  field duplicate     J – Estimated value below RL  
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Table 5-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 4, Building 600a Fort Wingate Depot Activity (concentrations in mg/kg) (2 of 3) 

BoreCesspool BoreCesspool BoreCesspool BoreCesspool
600CES020212 600CES030105 600CES030105-FD 600CES030212

11/29/00 11/30/00 11/30/00 11/30/00
12 feet bgs 5 feet bgs 5 feet bgs 12 feet bgs

VOCs - EPA
Method 8260B Toluene 5,570 0.00056 0.00028 J 0.00034 J 0.00029 J

Bis(2-ethylhexyl)phthalate 280 ND ND ND 0.049 J
Diethyl phthalate 48,900 ND ND ND 0.016 J
Aluminum 78,100 20,000 12,600 15,700 18,400
Arsenic 3.59 1.65 1.57 1.7 1.87
Barium 15,600 ND 229 J 277 J 262
Beryllium 156 1.12 0.665 0.837 0.972
Cadmium 77.9 ND ND ND 0.061 J
Calcium N/A 23,800 19,000 J 18,700 J 20,900
Chromium 219 6.6 4.6 6.1 6.68

Cobalt 23c 6.54 4.63 J 5.08 J 5.74
Copper 3,130 11.1 6.60 J 7.73 J 8.45
Iron 54,800 16,000 11,400 13,800 15,200
Lead 400 12.6 7.43 J 8.71 J 11.8
Magnesium N/A 6,050 4,330 5,090 5,340
Manganese 10,700 444 314 356 374
Mercury 7.71 0.027 0.016 J 0.018 J 0.022
Nickel 1,560 14.3 ND ND ND
Potassium N/A 4,180 2,650 3,360 3,740
Sodium N/A 991 2,520 2,600 1,400
Thallium 5.16 0.162 J 0.064 J 0.082 J 0.082 J
Vanadium 391 19 13.8 J 15.5 J 17.4
Zinc 23,500 34.8 22.5 J 26.4 J 32.8

a  Data referenced from PMC, 2002
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  
c  EPA Regional Screening Levels (RSL), December 2009.
Positive detections of organic compounds are shaded.

SVOCs - EPA
Method 8270B

Chemical 
Class and
Laboratory

Method

bgs – below ground surface   N/A – not applicable   ND – not detected   FD –  field duplicate     J – Estimated value below RL

Analyte

NMED
Residential

Soil SSLb

Metals - EPA
Method 6010
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BoreCesspool BoreCesspool Outfall Sewer
600CES040105 600CES40212 600OUTSED01 600SEWSED01

11/30/00 11/30/00 11/07/00 11/07/00
5 feet bgs 12 feet bgs 0.5 feet bgs 0.5 feet bgs

2-Butanone 39,600 ND ND ND 0.111
Acetone 67,500 ND ND ND 0.569
Carbon disulfide 1,940 ND ND ND 0.0079 J
Ethylbenzene 69.6 ND ND ND 0.0015 J
Methylene chloride 199 ND ND 0.0015 J 0.0060 J
Toluene 5,570 0.00031 J 0.00029 J ND 0.011 J
Xylenes, total combined 1,090 ND ND ND 0.016 J
Anthracene 17,200 ND ND ND 6.42
Bis(2-ethylhexyl)phthalate 280 ND ND ND 0.092 J

Carbazole N/A ND ND ND 0.064 J
Fluoranthene 2,290 ND ND ND 0.048 J
Pyrene 1,780 ND ND ND 0.054 J
Aluminum 78,100 8,260 18,500 9,350 12,800
Arsenic 3.59 0.959 1.27 0.628 2.98
Barium 15,600 242 299 150 193
Beryllium 156 0.430 J 1.04 0.606 ND
Cadmium 77.9 ND 0.059 J ND 15
Calcium N/A 16,800 25,100 17,300 14,900
Chromium 219 2.78 6.27 3.88 15.3

Cobalt 23c
3.21 5.89 2.77 4.06

Copper 3,130 3.08 8.43 4.41 123
Iron 54,800 8,340 15,200 8,280 15,600
Lead 400 5.53 11.2 5.39 224
Magnesium N/A 2,960 5,860 3,400 4,720
Manganese 10,700 324 431 288 170
Mercury 7.71 ND 0.018 J ND 0.976
Potassium N/A 1,650 3,860 2,240 2,790
Selenium 391 ND ND ND 2.74
Sodium N/A 1,040 801 244 602
Silver 391 ND ND ND 2.95
Thallium 5.16 0.07 J 0.128 J ND ND
Vanadium 391 10.1 17.3 9.53 14.4
Zinc 23,500 14.4 27.7 13 786

a  Data referenced from PMC, 2002
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  
c  EPA Regional Screening Levels (RSL), December 2009.
Positive detections of organic compounds are shaded.
bgs – below ground surface   N/A – not applicable   ND – not detected   FD –  field duplicate     J – Estimated value below RL

VOCs - EPA
Method 8260B

SVOCs - EPA
Method 8270B

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory

Method

Analyte
NMED

Residential

Soil SSLb

Table 5-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 4, Building 600a Fort Wingate Depot Activity (concentrations in mg/kg) (3 of 3) 
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Figure 5-4 Monitoring Well Locations, SWMU 4, Building 600, Fort Wingate Depot Activity 
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Nitrate and nitrite were also detected in two wells, TMW-11 and TMW-15, although concentrations 
were substantially below the New Mexico WQCC standards and EPA MCLs. Fluoride was detected 
in three wells, TMW-11, TMW-14A, and TMW-17, during the Phase I RFI sampling. Concentrations 
detected during the April 2001 sampling event in wells TMW-11 and TMW-17 (1.8 and 
1.9 milligrams per liter [mg/L]) slightly exceed the New Mexico WQCC standard of 1.6 mg/L for 
fluoride but are below the EPA MCL of 4 mg/L. The positively detected concentrations of nitrate, 
nitrite, and fluoride are presented in Table 5-2. Several TAL metals were detected in all samples, 
although concentrations were all well below applicable New Mexico WQCC or EPA MCL standards. 
The TAL metal data are not tabulated in Table 5-2. 

Additional investigation activities include the asbestos survey completed at this site (Pickering 
Environmental, 1990). This report includes results of an asbestos-containing material (ACM) 
investigation completed at various FWDA buildings. Results indicated that ACM was present in 
approximately 50 square feet of boiler jacket material and 45 linear feet of insulated pipe at 
Building 600. ACM was abated in 1999 (USACE, 2000). 

5.2.3 Conceptual Model 

5.2.3.1 Nature and Extent of Contamination 
Based on review of the operational history of SWMU 4, visual inspection of the site, and evaluation 
of available analytical data, it appears that the release of any COPCs to the environment is limited to 
minor releases associated with discharges from some of the drain lines from Building 600. The nature 
and extent of potential surface soil contamination that may have resulted from discharges from the 
Building 600 doorways has not been evaluated.  

The Phase I RFI activities were conducted in 2001 to evaluate whether Building 600 may be the 
source of explosives detected in groundwater at well TMW-11. Based on the investigation findings, it 
appears that low-level explosives impacts to the second water-bearing zone exist throughout the 
western Workshop Area including the southeast portion of Parcel 6. The detection of explosives in 
the groundwater upgradient of Building 600 and lack of any positive detection of explosives in the 
soil surrounding Building 600 indicate that SWMU 4 itself is not a likely source of explosives 
impacts to groundwater in this general area of the FWDA. 

5.2.3.2 Fate and Transport 
If contamination is present at SWMU 4, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils. 

5.2.3.3 Data Gaps 
As previously discussed, the Phase I RFI focused on evaluating potential releases from the various 
drain line discharges from Building 600. The data collected as part of that investigation indicate that 
the former cesspool area and arroyo outfall areas do not have impacts that represent an unacceptable 
risk to human health or the environment. Likewise the sediment sample collected from the sanitary 
sewer did not have concentrations of COPC in excess of the NMED residential SSL. 

Data gaps include verifying that COPCs were not released to the surface soil outside Building 600 in 
the areas of the building doorways or to the subsurface in the vicinity of the connections between 
interior drain lines and the discharge piping.  
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Table 5-2 Summary of Reportable Explosives Concentrations in Groundwater, 
Western Workshop Areas, Fort Wingate Depot Activitya (concentrations in µg/L) 

TMW11 TMW11 FD TMW15 TMW11 TMW11 FD TMW15

2/16/01 2/16/01 2/16/01 4/30/01 4/30/01 5/1/01

RDX N/A N/A 0.260 J 0.290 J ND 0.270 J 0.270 J ND
2,4-Dinitrotoluene N/A N/A ND ND ND ND ND 0.180 J
Nitrate-N 10,000 10,000 690 690 1,800 720 700 1,600
Nitrite-N by Calculation N/A 1,000 ND 40 J ND 200 J 200 J 200 J
Fluoride 1,600 4,000 ND ND ND 1,800 1,600 ND

TMW14A TMW16 TMW17 TMW18 TMW19

5/2/01 5/3/2001 4/30/2001 5/1/2001 5/2/2001

RDX N/A N/A 0.120 J ND ND ND ND
2,4-Dinitrotoluene N/A N/A ND 0.130 J ND 0.140 J 0.100 J
2,6-Dinitrotoluene N/A N/A ND ND ND 0.24 ND
Nitrobenzene N/A N/A 0.22 ND ND ND ND

Water Quality 
Chemistry

Fluoride 1,600 4,000 580 ND 1,900 ND ND

a  Data referenced from PMC, 2002
b  New Mexico Water Quality Control Commission Standard, if available
c  EPA Drinking Water Maximum Contaminant Level, if available

Positive detections of explosive compounds are shaded.
N/A – not applicable   ND – not detected   FD – field duplicate   J – Estimated value below RL

Chemical 
Class and
Laboratory

Method

Analyte
NMWQCC 

Standardb

Water Quality 
Chemistry

Chemical 
Class and
Laboratory

Method

Analyte EPA MCLcNMWQCC 

Standardb

Explosives - Method 
8330

Explosives - Method 
8330

EPA MCLc
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5.3 Investigation Methods 

5.3.1 Contaminant Source 
The potential contaminant source associated with SWMU 4 is explosives released to the surface or 
subsurface soils from building drain line discharges or through housekeeping practices that resulted in 
surface discharges from the building entryways. 

Based on the Phase I RFI conducted in 2001 the SWMU 4 site and Building 600 do not appear to be 
sources of impacts to groundwater. Therefore, no additional investigation of groundwater issues 
related to this site is recommended. 

5.3.2 Media Characterization 
The presence of soil contamination at SWMU 4 will be evaluated by collecting soil samples from 
direct-push boreholes. 

5.3.3 Quality Assurance/Quality Control 
The QA/QC practices specified in the project QAPP (provided in Appendix C) will be followed 
during all sampling activities. 

5.4 Scope of Activities 
The following field activities will be conducted during the RFI at SWMU 4: 

 Installation of seven soil borings using direct-push drilling methods. 
 Collection and analysis of surface and subsurface soil samples. 

5.4.1 Borehole Installation and Soil Sampling 
Soil sampling will be conducted to evaluate the presence of environmental impacts from operations at 
SWMU 4. Based on operational history, the only expected COPCs for SWMU 4 are explosives. 
However, low-level detections of VOCs and SVOCs during prior Phase I RFI sampling indicate that 
it is reasonable to continue to analyze for these constituents to compile a complete data set to support 
no further action (NFA). As would be expected of geologic materials, metals were also detected in all 
prior samples, although not at concentrations exceeding applicable screening levels. Therefore, metals 
analyses are proposed for current effort. 

Field activities will include the advancement of seven soil borings at the site, as shown in Figure 5-3. 
Sample locations, depths, and analytical parameters are summarized in Table 5-3. All samples will be 
collected as discrete samples. The rationale for each boring location and sampling is described as 
follows: 

 Two borings will be advanced adjacent to Building 600, on the east side of the building, in the 
vicinity of the building doorways (samples 0604-SB01 and 0604-SB02). These borings will 
assess whether housekeeping practices within the building may have resulted in discharges from 
these entryways. Borings will be advanced to approximately 5 feet bgs with analytical samples 
collected at the 0- to 1-foot bgs and 4- to 5-feet bgs intervals. Boring 0604-SB02 will also assess 
potential impacts from the former cast iron line that appears to have discharged to the ground 
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Explosives VOCs SVOCs Metals

8330B 8260B 8270C SW6010B and SW7471A

Explosives Volatile Organic Compounds
Semi-Volatile Organic 

Compounds
RCRA Metals

Sample ID Sample Location
Sample Depth

(feet bgs) Sample Type COC Comment

0604-SS01-D-0001 SB01 0-1 Discrete X X X X

0604-SS01-D-0001-DUP SB01 0-1 Discrete Dup X X X X

0604-SS01-D-0001 MS/MSD SB01 0-1 Discrete MS/MSD X X X X

0604-SB01-D-0405 SB01 4-5 Discrete X X X X

0604-SS02-D-0001 SB02 0-1 Discrete X X X X

0604-SB02-D-0405 SB02 4-5 Discrete X X X X

0604-SS03-D-0608 SB03 6-8 Discrete X X X X

0604-SB04-D-0608 SB04 6-8 Discrete X X X X

0604-SB05-D-0405-DUP SB05 4-5 Discrete Dup X X X X

0604-SB05-D-0405 SB05 4-5 Discrete X X X X

0604-SB05-D-0910 SB05 9-10 Discrete X X X X

0604-SB05-D-6465 SB05 64-65 Discrete X X X X

0604-SL06-D-0910 SL06 9-10 Discrete X X X X

0604-SB07-D-1011 SB07 10-11 Discrete X X X X

0604-SB07-D-1415 SB07 14-15 Discrete X X X X

0604-SB07-D-2425 SB07 24-25 Discrete X X X X

0604-SB07-D-3435 SB07 34-35 Discrete X X X X

0604-SB07-D-4445 SB07 44-45 Discrete X X X X

0604-SB07-D-5455 SB07 54-55 Discrete X X X X

0604-SB07-D-6465 SB07 64-65 Discrete X X X X

0604-TB01-D SWMU 4 N/A Discrete Trip Blank X

0604-EB01-D SWMU 4 N/A Discrete Equipment Blank X (rinsate) X (rinsate) X (rinsate) X (rinsate)

0604-TB02-D SWMU 4 N/A Discrete Trip Blank X

0604-EB02-D SWMU 4 N/A Discrete Equipment Blank X (rinsate) X (rinsate) X (rinsate) X (rinsate)

17 17 17 17

2 2 2 2

2 2 2 2

0 2 0 0

1 1 1 1

Total Soil Samples 21 21 21 21

Total Water Samples 2 4 2 2

23 25 23 23
Notes

bgs = below  ground surface

Discrete = discrete location sample

Dup = duplicate sample

Lab QC = Matrix spike/matrix spike duplicate sample set w hich w ill be triple the normal sample volume

MS/MSD = matrix spike/matrix spike duplicate

Method

Total Analyses

Specific Analyses Requested

Total Normal Samples

Total Duplicates

Total Equipment Blanks (Rinsate water sample)

Total Trip Blanks

Total MS/MSD Samples (lab counts each separately)

Table 5-3 Proposed RCRA Facility Investigation Sampling and Analyses for SWMU 4, Fort Wingate Depot Activity 
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 surface in this area based on as-built drawings. This boring location will also assess potential 
impacts from housekeeping practices associated with the building entry way on the southeast 
corner of the building. Additionally, the building is planned for demolition in the spring of 2010. 
Soil beneath the building will be inspected for releases and sampled if visual observation 
indicates a release. 

 Two borings will be advanced adjacent to former drain line connections to assess the possibility 
of discharges from these connections (borings 0604-SB03 and 0604-SB04). One boring will be 
advanced adjacent to the connection between the drain line that served the floor drains in the 
southern addition to Building 600 and the main drain line that discharged to the western arroyo. 
The second boring will be advanced adjacent to the connection between the drain line that exited 
Building 600 and the sanitary sewer line. Borings will be advanced to approximately 8 feet bgs 
with analytical samples collected at the 6- to 8-feet bgs interval only 

 One boring will be advanced at the arroyo outfall location of the former drain line to evaluate if 
contamination has migrated to groundwater (boring 0604-SB05). The boring will be advanced to 
the water table or at the bottom of the borehole if the water table is not encountered before 
drilling refusal. Analytical samples will be collected at 4- to 5- and 9 to 10-feet bgs, and at the 
bottom of the borehole. 

 One boring will be advanced within the former cesspool, as possible (0604-SL06). This boring 
will be advanced to evaluate the sediment or sludge remaining at the base of the cesspool and to 
confirm the results from previous borings located adjacent to the cesspool. The boring will be 
advanced to the base of the cesspool with an analytical sample collected from the bottom one foot 
interval of the base of the cesspool, expected to be 9- to 10-feet bgs. Further inspection of the 
cesspool will also be completed to evaluate whether the cesspool should be removed and 
appropriately abandoned. 

 One boring will be advanced immediately adjacent to the expected downgradient side of the 
former cesspool (0604-SB07). Soil samples will be collected at 1- and 5-feet below the base of 
the former cesspool and every 10 feet thereafter to the water table or the bottom of the borehole if 
the water table is not encountered before drilling refusal. Drilling will be conducted adjacent to 
the former cesspool, since drilling through the bottom of the cesspool is not practical due to its 
stone bottom. 

Subsurface soil borings will be advanced using a direct-push drilling method. This method will allow 
not only sample collection, but also observation and description of the soil column at each location to 
allow visual identification of soil staining, lithology changes, etc., and collection of field 
measurements with a PID.  

The sampling process will be completed for each boring as generically described in Section 4 and as 
follows: 

1. The drilling rods and sampling sleeve will be advanced to each depth interval to recover specified 
samples. 

2. The recovered soil cores will be geologically logged and field-screened using a PID. 

3. Discrete grab soil samples will be extracted from the appropriate depth intervals and placed into 
appropriate sample bottles as specified in the project QAPP (Appendix C). 

4. Remaining soil shall be emptied from the sampling sleeves and contained in drums for 
appropriate sampling and disposal. 
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5. At the conclusion of drilling the borehole will be abandoned by backfilling with properly 
hydrated bentonite chips. 

6. Identify each borehole location with a survey spike that incorporates colored flagging. 

Table 5-3 summarizes the proposed soil sampling at SWMU 4. All samples will be analyzed for 
VOCs (EPA Method 8260B); SVOCs (EPA Method 8270C); RCRA metals (EPA Method 6010B and 
Method 7471A); and explosives (EPA Method 8330B). All samples will be analyzed in accordance 
with the project QAPP (Appendix C).  
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Photograph 5-1 West side of Building 600, facing north, Fort Wingate Depot Activity 

 

Photograph 5-2 East side of Building 600, facing north, Fort Wingate Depot Activity 
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Photograph 5-3 Building 600 floor drain, Fort Wingate Depot Activity 

 
Photograph 5-4 Building 600 shower room, Fort Wingate Depot Activity 
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Photograph 5-5 Building 600 boiler room, Fort Wingate Depot Activity 

 
Photograph 5-6 Building 600 laundry room sump, Fort Wingate Depot Activity 
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6.0 SWMU 8: Building 537 

6.1 Background 

6.1.1 Location, Description, and Operational History 
Building 537 is located on the east side of Arterial Road No. 2, northwest of Building 530 (former 
Deactivation Furnace) and south of the Workshop Area (previously shown in Figure 3-4 and as 
shown in Figure 6-1)). Building 537 was constructed in 1941 and is a 4,200-square-foot brick 
structure with a reinforced concrete floor and basement (FWDA, 1961 and Daniel, 1994). 
Photographs 6-1 through 6-6, which are provided at the end of this section, show various views of 
Building 537. The building floor plan is shown in Figure 6-2. Building 537 had a septic tank west of 
the railroad tracks with an outfall to the arroyo prior to the building's connection to the FWDA 
sanitary sewer system (PMC, 2004).  

This building was originally designated as a field battery shop and was used to charge and service 
batteries for forklifts and portable lights (PMC, 2004). The building originally had electrical charging 
equipment that was reported to have historically leaked. This equipment, as well as the forklift 
hydraulics, may have contained PCBs. More recently the building was used to mix and store 
pesticides (mostly insecticides), in leak-proof containers (PMC, 2004). Documentation was not 
located regarding specific dates of historic operations at Building 537. Approximately 50 gallons of 
chlordane was formerly stored in this building, but was disposed of prior to 1988 (PMC, 2004). In 
addition, the Building 537 site was one of the FWDA locations where a transformer leaked onto the 
ground (PMC, 2004). The building has recently been utilized by TPL, Inc., for munitions component 
recovery and recycling purposes. 

Historical reports also indicate a small (approximately 12 feet wide by 17 feet long) foundation slab 
was located approximately 50 feet east of Building 537 (TtNUS, 2000 and PMC, 2004). The location 
of the former building slab is shown in Figures 6-3 and 6-4. The foundation slab had a center drain 
that discharged, via a 6-inch-diameter vitrified clay pipe, to an earthen ditch between Building 537 
and the slab (PMC, 2004). The foundation slab also had two abandoned ¾-inch-diameter water lines 
on its western edge (PMC, 2004). However, no information has been found in any Army records to 
identify this foundation slab or its operations. It is expected that this former slab may have been part 
of a wash rack related to the forklift battery charging operations. Forklifts or their batteries may have 
been washed at this location prior to servicing and forklift hydraulics may have contained PCBs. 
Aerial photographs from 1948 and 1952 show this feature, but due to the resolution of these photos it 
is unclear if this area is a building or just the slab. An aerial photograph from 1958 shows the slab, 
but the building had already been removed. This foundation slab was removed in 2004 as part of 
PCB-containing soil excavation activities (PMC, 2004).  

6.1.2 Surface Conditions 
The SWMU 8 area is generally flat and the vegetation cover consists mostly of grass and sagebrush. 
A small drainage feature begins immediately to the south of Building 537 and then drains to the east 
of the building in a northerly direction. A small culvert previously existed between Building 537 and 
the former small building slab to the east of Building 537. 
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Figure 6-1 SWMU 8 Location Map, Fort Wingate Depot Activity 
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Figure 6-2 Floor Plan SWMU 8, Building 537, Fort Wingate Depot Activity 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 6-6  April 2010 
 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity  6-7  April 2010 
 
 

Figure 6-3 Proposed Soil Boring Locations, SWMU 8, Building 537 
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Figure 6-4 Remaining Soil Excavation Area SWMU 8, Building 537 
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6.1.3 Subsurface Conditions 

6.1.3.1 Existing Subsurface Infrastructure 
Subsurface infrastructure at SWMU 8 includes interior sewer lines and electrical utilities associated 
with Building 537. No as-built drawings were located in the historical documentation that show the 
location of the subsurface utilities, but it is known that the sanitary sewer and electrical utilities enter 
on the north side of Building 537. Building 537 has a basement crawlspace and the sanitary sewer and 
electrical utilities should be visible from the basement. The location of these utilities should be 
verified during the proposed field activities associated with this SWMU. 

The general location of subsurface utilities adjacent to Building 537 is shown in Figure 6-4. 
Historically, Building 537 had a 4-inch-diameter vitrified-clay drain line that discharged directly to an 
arroyo approximately 450 feet west of the building prior to its connection to the sanitary sewer line 
(located approximately 20 feet west of the building). The sanitary sewer line also services four other 
facilities (Buildings 527, 528, 536, and 600), carrying all sewage to the FWDA sewage treatment 
plant located in the Administration Area. 

6.1.3.2 Other Subsurface Conditions 
The SWMU 20 area is underlain by unconsolidated alluvium to depths of at least 7 feet bgs as 
determined during excavation activities (PMC, 2004). No groundwater wells have been installed at 
SWMU 8, but the depth to the first water-bearing zone in this area is estimated to be 60 to 70 feet bgs. 
The depth to the second water-bearing zone in this area is estimated to be between 70 and 
118 feet bgs. 

6.1.4 Waste Characteristics and Contaminants of Potential Concern 
Building 537 was originally used to charge, and service, batteries for forklifts and portable lights. It is 
likely that electrical equipment within the building and the hydraulics associated with the forklifts 
serviced in the building used PCB-containing fluids. These fluids may have leaked inside of 
Building 537 and at the potential wash rack located to the west of the building. Acids and metals may 
have also been released during this period of operation. 

The more recent operational history of Building 537 was to mix and store pesticides (mostly 
insecticides), in leak-proof containers (PMC, 2004). Chlordane (water emulsifiable); chlordane (dust); 
malathion (dust); aerosol synergized pyrethrin insect repellent (Dursban M) (water emulsifiable); 
calcium cyanide (cyanogas-dust); and the rodenticide bait anticoagulants 
2-(dimethoxyphosphiothioylsulfanylmethyl) isoindole-1,3-dione (PMP) and Warfarin are listed as 
pesticides previously used at the FWDA and stored in Building 537. Historical documentation 
indicates that approximately 50 gallons of chlordane were formerly stored in this building, but was 
disposed of prior to 1988 (PMC, 2004).  

PCBs, pesticides, and elevated metals concentrations have been identified in soils surrounding 
SWMU 8. The COPCs for SWMU 8 are RCRA metals, VOCs, SVOCs, pesticides, and PCBs. 
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6.2 Previous Investigations 

6.2.1 Nonsampling Data 
Previous nonsampling data includes aerial imagery from 1935, 1948, 1952, 1958, 1962, 1966, 1973, 
1978, 1985, 1991, 1993, and 1997 (ERI, 2006). Building 537 is first visible in the 1948 aerial photo 
and persists in all subsequent years’ photos. Interpretation of the aerial imagery did not identify any 
significant findings that would indicate activities different from those understood to be the operational 
history at the site. However, aerial imagery did indicate areas of light-toned material near 
Building 537 in the area south of the loading dock and to the east of the building. These areas 
described as light-toned material are actually paved areas.  

Historical documents indicate that pesticides were stored in leak-proof containers in a well ventilated 
area with concrete floors at Building 537. Chlordane (water emulsifiable); chlordane (dust); 
malathion (dust); aerosol synergized pyrethrin insect repellent (Dursban M) (water emulsifiable); 
calcium cyanide (cyanogas-dust); and the rodenticide bait anticoagulants PMP and Warfarin are listed 
as pesticides previously used at the FWDA and stored in Building 537. 

Other nonsampling data include historical drawings and maps available for Building 537. 

6.2.2 Sampling Data 
Previous investigation phases have been completed at SWMU 8 and are  summarized below. 
Available analytical data from previous investigations are summarized in Table 6-1 (provided at the 
end of this section). Figure 6-3 presents the locations of previous soil borings. Figure 6-4 shows the 
remaining area and depth the soil excavation is required to remove PCB-contaminated soil based on 
the 2004 investigation activities. 

Final Asbestos Survey Report, Volume II, Book 1; Pickering Environmental, 1990 

This report includes results of an ACM investigation completed at various FWDA buildings. Results 
indicated that ACM was present in approximately 50 linear feet of insulated pipe in the basement 
crawlspace at Building 537. 

BRAC Remediation Projects (Phase I), PCB Remediation Soil Removal Buildings 536/537; CCC Group, 
1996 

During investigation activities conducted under the installation-wide remedial investigation/feasibility 
study (RI/FS), PCB-impacted soils were identified under an electrical transformer at Building 537. As 
a result, in 1996 the Army conducted a performance-based disposal action under the Toxic 
Substances Control Act of 1976 (TSCA). Approximately 45 cubic yards (yd3) of soil from 
underneath the former transformer platform adjacent to the building were removed. However, 
post-excavation samples indicated that elevated PCB concentrations remain in place at the site. 

Final Remedial Investigation/Feasibility Study & RCRA Corrective Action Program Document; ERM 
Program Management Company, 1997 

Investigation at this site was initially conducted as part of this installation-wide RI/FS. The objectives 
of the RI/FS were to determine if the surface soils around the building had been impacted by the 
pesticide handling operations and to determine whether contamination was present in a concrete pit 
located within the building basement. Six surface soil samples were collected around the exterior of 
the building. Eight wipe samples were collected from various surfaces within the building and 
basement. One sample of the sediment and one sample of the water within the concrete pit in the 
building basement were collected. All samples were analyzed for pesticides. Concentrations of 
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multiple pesticide compounds including chlordane, heptachlor, heptachlor epoxide, 
dichlorodiphenyldichloroethane (DDD), dichlorodiphenyldichlorethene (DDE), 
dichlorodiphenyltrichloroethane (DDT), endrin, endrin aldehyde, lindane, 
alpha-benzenehexachloride, and delta-benzenehexachloride were detected in almost all samples. 
Some concentrations exceeded applicable screening levels at the time this report was prepared. 
However, despite the presence of pesticides in and around Building 537, the site was not carried 
through to the baseline risk assessment performed as part of the RI/FS. This was because the exterior 
soil concentrations were determined to present a limited potential for exposure and the interior results 
were deferred to separate consideration once the disposition of the buildings was decided. 

Summary of Sampling and Analysis Event to Delineate PCB Contamination, Buildings 536 and 537; 
USACE, 1997 

Aroclor 1260 was detected in excavation post-removal samples from 1996. In 1997, the FWDA 
performed additional soil sampling for PCBs at the former transformer platform. The FWDA 
concluded that subsurface soils under the former transformer platform contained PCBs at 
concentrations greater than the most conservative TSCA cleanup level of 1 microgram per gram 
(g/g), and that additional excavation was warranted. 

Removal and Disposal of PCBs and Pesticide Soils; CCC Group, 1998 

In 1998, the FWDA removed an additional 245 yd3 of PCB-impacted soils from the former 
transformer platform area. PCBs were not detected in any of the confirmatory samples and the site 
was backfilled with clean soil. 

Environmental Baseline Survey for the Transfer of Lands at Fort Wingate Depot Activity, New Mexico; 
USACE, 2000 

This report provides a physical description of Building 537. This report states that PCBs had been 
detected near two utility poles but contaminated soils had been remediated. Further investigation 
would be required for evaluating pesticide contamination around the immediate exterior of the 
building. Friable ACM was abated in 1999 and lead-based paint (LBP) is assumed. 

Final Release Assessments Report; TtNUS, 2000 

In 2000, supplemental sampling was performed in areas adjacent to Building 537 to further evaluate 
potential environmental impacts from past operations, focusing on the pesticide storage and mixing 
operations, as well as field battery shop operations. Chlordane was detected in 13 samples at 
concentrations ranging from 9.15 to 82,200 g/g. Aroclor 1260 was detected at four locations (water 
valve box, small foundation slab, near the southeast access door, and in the septic tank sediment) 
around Building 537. The source of PCBs in soil at these locations was not documented. 

Field Investigation Report, Building 537; PMC, 2004 

Several of the specific objectives outlined in the Soil Characterization Work Plan (2003) were not 
completed due to funding limitations. Activities that were not completed included excavation of 
PCB-impacted soil, delineation of pesticides and metals, and decommissioning of the septic tank at 
Building 537. 

Activities that were completed during this phase of work included review of historical drawings, “hot 
spot” removal of approximately 100 yd3 of PCB-impacted soil, and removal of 21.3 tons of concrete, 
including the small building foundation slab to the east of Building 537. Excavated waste was 
disposed of at a chemical waste landfill. The total in-place volume of soils originally calculated for 
removal based on test kit results was 383 yd3, but funding limitations did not allow the entire volume 
to be removed at this time. Instead a focused “hot spot” removal action was completed, with 
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excavation depths ranging from 1 to 7 feet bgs. PCBs were not detected exceeding 1 g/g in any of 
the confirmatory samples and the site was backfilled with clean soil. Interim measures (straw bales) 
have been maintained around the remediated area to prevent recontamination. According to this 
report, approximately 260 yd3 of PCB-impacted soil remain in place at Building 537. The 
implementation of further interim remedial measures (IRM) was placed on hold awaiting issuance of 
the RCRA Permit. 

6.2.3 Conceptual Model 

6.2.3.1 Nature and Extent of Contamination 
The different phases of soil sampling across the site have not been conducted in a manner that permits 
the full delineation of the degree and extent of soil contamination. Based on review of the operational 
history of SWMU 8, visual inspection of the site, and evaluation of available analytical data it appears 
that there was a broad release of PCBs and pesticides to the environment in the area surrounding 
Building 537 and the former potential wash rack area. Further investigation is needed to define the 
degree and extent of COPCs in soil at this site. 

PCB-contaminated soil has been removed at some locations at SWMU 8. It is expected that additional 
PCB-containing soil and potentially pesticide-contaminated soil may need to be removed from 
SWMU 8. 

6.2.3.2 Fate and Transport 
If contamination is present at SWMU 8, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils.  

6.2.3.3 Data Gaps 
The horizontal and vertical extent of COPCs in soil at SWMU 8 has not been adequately delineated. 
Additional investigation of surface and subsurface soils at SWMU 8 is recommended.  

6.3 Investigation Methods 

6.3.1 Contaminant Source 
The potential contaminant source associated with SWMU 8 would be potential undocumented 
historical releases of hazardous substances to the surface or subsurface soils as a result of historical 
operations at this site. The sources of contamination at the site are pesticide handling and storage 
operations in the building and PCBs from former transformer and forklift operations. 

6.3.2 Media Characterization 
The presence of soil contamination at SWMU 8 will be evaluated by collecting soil samples from 
direct-push boreholes.  

6.3.3 Quality Assurance/Quality Control 
The QA/QC practices specified in the project QAPP (included as Appendix C) will be followed 
during all sampling activities. 
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6.4 Scope of Activities 
The following field activities will be conducted during the RFI at SWMU 8: 

 Installation of 15 soil borings using direct-push drilling methods. 
 Collection and analysis of surface and subsurface soil samples. 

6.4.1 Borehole Installation and Soil Sampling 
Soil sampling will be conducted to evaluate the presence of environmental impacts from operations at 
SWMU 8. Based on operational history, the COPCs for SWMU 8 are RCRA metals, VOCs, SVOCs, 
pesticides, and PCBs.  

Field activities will include the advancement of 15 soil borings at the site, as shown in Figure 6-5. 
Sample locations, depths, and analytical parameters are summarized in Table 6-2. The rationale for 
each boring location and sampling is described as follows: 

 Thirteen borings will be advanced in the areas surrounding Building 537 to define the vertical and 
horizontal extent of soil contamination. Previous investigations have indicated high 
concentrations of PCBs and pesticides in the vicinity of Building 537, but the vertical and 
horizontal extent of contamination has not been defined. These borings will be advanced to aid in 
determining what additional corrective measures may be necessary at the SWMU 8. Borings will 
be advanced to approximately 5 feet bgs with analytical samples collected at the 0- to 1-foot bgs 
and 4- to 5 feet bgs intervals. Additionally, soil borings 0608-SB01 and 0608-SB05 will be 
advanced to the water table or drilling refusal if the water table is not encountered before refusal. 
One analytical sample will be collected from the bottom of each borehole. 

 One soil boring will be advanced at the presumed location of former discharge location of the 
6-inch diameter vitrified clay pipe that discharged from the former foundation slab located 
approximately 50 feet east of Building 537 (0608-SB14). The former foundation slab may have 
been used as a wash rack for the fork lifts. The area near the foundation slab and 6-inch pipe have 
been excavated so the boring will be located based on the presumed location of this site feature. 
Soil samples will be collected at 5 feet bgs and then at 10-foot increments to the water table or at 
the bottom of the borehole if the water table is not encountered before drilling refusal.  

 One soil boring will be advanced at the former septic line discharge location near the arroyo 
(0608-SB15). Soil samples will be collected at 5, 10, and 20 feet bgs and at the water table or at 
the bottom of the borehole if the water table is not encountered before drilling refusal.  

Subsurface soil borings will be advanced using a direct-push drilling method. This method will allow 
not only sample collection, but also observation and description of the soil column at each location to 
allow visual identification of soil staining, lithology changes, etc., and collection of field 
measurements with a PID. 

The sampling process will be completed as generically described in Section 4 and as follows: 

1. The drilling rods and sampling sleeve will be advanced to each depth interval to recover specified 
samples. 

2. The recovered soil cores will be geologically logged and field-screened using a PID.  

3. Discrete grab soil samples will be extracted from the appropriate depth intervals and placed into 
appropriate sample bottles as specified in the project QAPP (Appendix C).  
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4. Remaining soil shall be emptied from the sampling sleeves and contained in drums for 
appropriate sampling and disposal. 

5. At the conclusion of drilling, the borehole will be abandoned by backfilling with hydrated 
bentonite chips. 

6. The borehole location will be identified with a survey spike that incorporates colored flagging. 

Table 6-2 summarizes the proposed soil sampling at SWMU 8. All samples will be analyzed for 
RCRA metals (EPA Method 6010B and 7471A); VOCs (EPA Method 8260B); SVOCs (EPA 
Method 8270C); pesticides (EPA Method 8081); PCBs (EPA Method 8082); explosives (EPA 
Method 8330B); and perchlorate (EPA Method 6850. Additionally, soil boring 0608-SB14 will be 
analyzed for TPH oil range organics (EPA Method 8015). All samples will be analyzed in accordance 
with the project QAPP (Appendix C).  
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Figure 6-5 Proposed Soil Boring Locations SWMU 8, Building 537, Fort Wingate Depot Activity 
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Aluminum 78,100 11,000 8,280 17,500 17,400 21,600 17,400
Antimony 31.3 ND ND 0.3 ND ND ND
Arsenic 3.59 2.1 2.2 2.8 1.9 1.6 1.8
Barium 15,600 288 343 408 257 357 206
Beryllium 156 0.6 0.6 0.8 0.7 0.7 0.6
Cadmium 77.9 2.7 0.5 0.8 ND ND ND
Calcium N/A 70,000 85,400 38,700 15,800 32,000 12,500
Chromium 219 37.8 11.9 1.8 12.5 15.6 11.5
Cobalt 23c 5.9 3.6 5.1 5.5 5.2 4.1
Copper 3,130 20.8 14.2 19.0 7.5 9.3 9.6
Iron 54,800 14,200 11,100 16,700 15,600 16,900 11,400
Lead 400 287 296 70.8 20.2 39.8 9.7
Magnesium N/A 24,100 30,000 9,460 5,260 10,300 6,160
Manganese 10,700 474 681 374 301 342 303
Mercury 7.71 ND ND 0.1 ND 0.055 0.1
Nickel 1,560 29.7 9.9 15 10.3 10.7 7.9
Potassium N/A 2,800 1,890 4,210 2,950 4,020 2,080
Sodium N/A 917 447 369 746 507 269
Thallium 5.16 ND ND 0.2 0.3 0.3 0.5
Vanadium 78.2 26.6 23.6 32.5 21.6 28 20.6
Zinc 23,500 261 191 82.6 42.0 101 34.6

PCBs- EPA 
Method 8082 Aroclor 1260 1.7 ND 0.0619 55.9 22.6 5.09 0.32
VOCs - EPA
Method 8260B Methylene Chloride 199 ND 0.0182 0.0133 ND ND ND

Anthracene 17,200 ND ND ND ND ND 0.0636
Benzo(a)anthracene 4.81 ND ND ND ND ND 0.578
Benzo(b)fluoranthene 4.81 ND ND ND ND ND 0.633
Benzo(g,h,i)perylene N/A ND ND ND ND ND 0.294
Benzo(k)fluoranthene 48.1 ND ND ND ND ND 0.381
Benzo(a)pyrene 0.481 ND ND ND ND ND 0.599

Carbazole N/A ND ND ND ND ND 0.0543
Chrysene 481 ND ND ND ND ND 0.613
Dibenz(a,h)anthracene 0.481 ND ND ND ND ND 0.0955
Di-n-butyl phthalate 6,110 ND ND ND ND 0.1 ND
Fluoranthene 2,290 ND ND ND ND ND 0.737
Ideno(1,2,3-c,d)pyrene 4.81 ND ND ND ND ND 0.393
Phenantherne 1,830 ND ND ND ND ND 0.194
Pyrene 1,720 ND ND ND ND ND 0.487
Aluminum 78,100 17,900 27,600 15,200 13,800 18,200 17,200
Antimony 31.3 ND ND 0.6 0.2 0.7 ND
Arsenic 3.59 1.6 1.2 3.0 2.8 2.0 19.5
Barium 15,600 417 438 340 478 325 254
Beryllium 156 0.6 0.9 0.8 0.6 0.7 0.6
Cadmium 77.9 ND ND 0.8 0.8 1.3 1.9
Calcium N/A 28,000 35,700 26,100 41,000 32,200 10,900
Chromium 219 13.4 17.7 18.3 16.4 14.7 23.1

Cobalt 23c 5.1 6.3 5.0 3.8 4.7 6.0
Copper 3,130 8.4 9.0 48.5 24.1 16.3 72.5
Iron 54,800 14,100 20,400 21,200 17,800 15,600 73,300
Lead 400 13.4 25.9 96.4 517 52.8 86.6
Magnesium N/A 8,860 8,570 4,660 6,380 6,690 5,660
Manganese 10,700 316 488 398 475 406 354
Mercury 7.71 0.1 0.1 0.1 ND 0.1 1.5
Nickel 1,560 9.7 13.2 11.4 10.3 8.4 17.7
Potassium N/A 2,660 4,960 4,290 2,630 4,270 3,250
Silver 391 ND ND ND ND ND 0.5
Sodium N/A 366 1,380 967 439 1,840 542
Thallium 5.16 0.2 0.5 0.4 ND 0.3 ND
Vanadium 391 22.4 26.7 34.3 36.5 23.4 30.6
Zinc 23,500 54.3 56 120 102 131 411

a  Data referenced from ERM, 1997 and PRC, 2004
b  Column provides the Reporting Limit (RL) given within the report that data was originally presented, where available. 
c  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations exceeding SSLs are bold.
d  EPA Region 6 Human Health Specific Screening Levels, December 2009.
Sample depths are not available for this data set.
Positive detections of organic compounds are shaded.

Metals - EPA
Method 6010

bgs – below ground surface   N/A – not applicable   ND – not detected   FD – field duplicate   NC – non carcinogen   C – carcinogen   
Sat – soil saturation   J – Estimated value below RL

Chemical 
Class and
Laboratory

Method

Chemical 
Class and
Laboratory

Method

Analyte

NMED
Residential

Soil SSLc 10/20/00

PSBSO04A

10/20/00

PSBSO05A

10/20/00

10/20/00 10/20/00

10/20/00

PSBSO06A PSBSO07 PSBSO08NMED
Residential

Soil SSLc

PSSO09

10/20/00 10/20/00 10/20/00

Metals - EPA
Method 6010

PSBSO13 PSBSO14

10/20/00
Analyte

B537-001

10/20/00 10/20/00

PSBSO10 PSBSO11 PSBSO12

Table 6-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 8, 
Building 537a Fort Wingate Depot Activity (1 of 6) 

(concentrations in mg/kg) 
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Table 6-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 8, 
Building 537a Fort Wingate Depot Activity (2 of 6) 

(concentrations in mg/kg) 

PCBs - EPA Method 
8082 Aroclor 1260 1.70 ND ND 22.7 ND ND ND
Pesticides - EPA 
Method 8081

2,2-Bis(p-chlorophenyl)-1,1-
dichloroethane 1.40d ND ND ND

0.045
ND

0.0348

2,2-Bis(p-chlorophenyl)-1,1-
dichloroethene N/A ND ND ND

0.014
ND ND

2,2-Bis(p-chlorophenyl)-
1,1,1-trichloroethane N/A ND ND ND

0.0250
ND ND

Chlordane 14.6 ND ND ND 0.231 19 5.4
Endrin 18.3 ND ND ND 0.009 ND 0.21
Heptachlor 0.871 ND ND ND ND 0.1 ND

Heptachlor epoxide 0.052d ND ND ND ND 0.04 ND
Aluminum 78,100 13,800 20,700 28,000 N/A N/A N/A
Arsenic 3.59 3.0 2.7 2.5 N/A N/A N/A
Barium 15,600 171 232 410 N/A N/A N/A
Beryllium 156 0.7 0.9 1.0 N/A N/A N/A
Cadmium 77.9 0.048 0.1 0.56 N/A N/A N/A
Calcium N/A 12,000 16,800 46,200 N/A N/A N/A
Chromium 219 9.8 13.9 21.6 N/A N/A N/A

Cobalt 23c 4.7 6.0 7.4 N/A N/A N/A
Copper 3,130 7.3 9.4 16.3 N/A N/A N/A
Iron 54,800 16,900 18,000 21,900 N/A N/A N/A
Lead 400 8.0 10.1 34.4 N/A N/A N/A
Magnesium N/A 4,300 5,680 12,400 N/A N/A N/A
Manganese 10,700 229 294 516 N/A N/A N/A
Nickel 1,560 7.3 9.8 15.7 N/A N/A N/A
Potassium N/A 2,200 3,600 5,020 N/A N/A N/A
Sodium N/A 370 736 544 N/A N/A N/A
Thallium 5.16 ND ND 0.38 N/A N/A N/A
Vanadium 391 20.9 25.4 33.7 N/A N/A N/A
Zinc 23,500 37.6 45 99.8 N/A N/A N/A

10/08/03 10/08/03 10/08/03 10/08/03 10/08/03 10/14/2003
1 foot bgs 1 foot bgs 2 feet bgs 2 feet bgs 1 foot bgs 2 feet bgs

Aroclor-1016 3.93 0.062 0.062 0.062 0.062 0.062 0.062
Aroclor-1221 1.42 0.0667 0.0667 0.0667 0.0667 0.0667 0.0667
Aroclor-1232 1.42 0.092 0.092 0.092 0.092 0.092 0.092
Aroclor-1242 1.70 0.097 0.097 0.097 0.097 0.097 0.097
Aroclor-1248 1.70 0.069 0.069 0.069 0.069 0.069 0.069
Aroclor-1254 1.12 0.072 0.072 0.072 0.072 0.072 0.072
Aroclor-1260 1.70 0.0259 J 0.0364 J 0.0497 0.0693 1.69 0.042

10/08/03 10/08/03 10/09/03 10/09/03 10/09/03 10/09/03
1 foot bgs 1 foot bgs 3 feet bgs 7 feet bgs 2 feet bgs 2 feet bgs

Aroclor-1016 3.93 0.062 0.062 0.062 0.062 0.062 0.062
Aroclor-1221 1.42 0.0667 0.0667 0.0667 0.0667 0.0667 0.0667
Aroclor-1232 1.42 0.092 0.092 0.092 0.092 0.092 0.092
Aroclor-1242 1.70 0.097 0.097 0.097 0.097 0.097 0.097
Aroclor-1248 1.70 0.069 0.069 0.069 0.069 0.069 0.069
Aroclor-1254 1.12 0.072 0.072 0.072 0.072 0.072 0.072
Aroclor-1260 1.70 0.164 0.042 0.0911 0.155 0.0287 0.042

10/09/03 10/09/03 10/09/03 10/09/03 10/09/03 10/09/03
2 feet bgs 2 feet bgs 2 feet bgs 2 feet bgs 1 foot bgs 1 foot bgs

Aroclor-1016 3.93 0.062 0.062 0.062 0.062 0.062 0.062
Aroclor-1221 1.42 0.0667 0.0667 0.0667 0.0667 0.0667 0.0667
Aroclor-1232 1.42 0.092 0.092 0.092 0.092 0.092 0.092
Aroclor-1242 1.70 0.097 0.097 0.097 <0.097 0.097 0.097
Aroclor-1248 1.70 0.069 0.069 0.069 <0.069 0.069 0.069
Aroclor-1254 1.12 0.072 0.072 0.072 <0.072 0.072 0.072
Aroclor-1260 1.70 0.0255 <0.042 0.214 0.257 <0.042 2.58

a  Data referenced from ERM, 1997 and PRC, 2004
b  Column provides the Reporting Limit (RL) given within the report that data was originally presented, where available. 
c  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations exceeding SSLs are bold.
d  EPA Region 6 Human Health Specific Screening Levels, December 2009.
Positive detections of organic compounds are shaded.

PCBs - EPA Method 
8082

PCBs - EPA Method 
8082

PCBs - EPA Method 
8082

Analyte

NMED
Residential

Soil SSLc

Analyte
NMED

Residential

Soil SSLc

Chemical 
Class and
Laboratory

Method

Analyte

bgs – below ground surface   N/A – not applicable   ND – not detected   FD – field duplicate   NC – non carcinogen   C – carcinogen   
Sat – soil saturation   J – Estimated value below RL

NMED
Residential

Soil SSLc

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory

Method

Chemical 
Class and
Laboratory

Method

Metals - EPA
Method 6010

Analyte

10/20/00 10/20/00

B537-002 B537-003 B537-004 PSBSO01 PSBSO03 PSBSO06

10/20/00 12/04/92 12/04/92 05/04/93

B537EX00402B537EX00201 B537EX00302 B537EX00302 B537EX00401B537EX00101Chemical 
Class and
Laboratory

Method

B537EX01002

B537EX01102 B537EX01202 B537EX01302
B537EX01302

DUP
B537EX01401 B537EX01501

B537EX00501 B537EX00601 B537EX00703 B537EX00902B537EX00807
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Table 6-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 8, 
Building 537a Fort Wingate Depot Activity (3 of 6) 

(concentrations in mg/kg) 

10/14/03 10/09/03 10/14/03
2 feet bgs 1 foot bgs 2 feet bgs

Aroclor-1016 3.93 0.062 0.062 0.062
Aroclor-1221 1.42 0.0667 0.0667 0.0667
Aroclor-1232 1.42 0.092 0.092 0.092
Aroclor-1242 1.70 0.097 0.097 0.097
Aroclor-1248 1.70 0.069 0.069 0.069
Aroclor-1254 1.12 0.072 0.072 0.072

PCBs - EPA Method 
8082

Chemical 
Class and
Laboratory

Method

Analyte
NMED

Residential

Soil SSLc

B537EX01502 B537EX01601 B537EX01702

 
Equipment Blank

PSBSW01
01/20/94
g/L

Dieldrin 0.0016 0.245 0.137 ND
Endrin 0.0065 18.3 0.28 ND

Heptachlor epoxide 0.0013 0.052d 0.636 ND

Lindane
0.001 - 0.0025 4.64

0.00700 0.0615

2,2-Bis(p-chlorophenyl)-1,1-
dichloroethane

0.0027 - 
0.0081 1.40d 38 0.7

2,2-Bis(p-chlorophenyl)-1,1-
dichloroethene

0.0027 - 
0.0039 N/A

19 0.524

2,2-Bis(p-chlorophenyl)-1,1,1-
trichloroethane

0.0035 - 
0.0025 N/A

0.0195 1.0

a-BHC (HCH) 0.0025 0.622 ND 0.00351

d-BHC (HCH) 0.0034 N/A ND 0.00584

PSBSE01

01/20/93

Pesticides - EPA Method 
8081

Chemical 
Class and
Laboratory

Method

Analyte RLb

NMED
Residential

Soil SSLc

 

537-FS19-00 10/24/2000 0 Chlordane 0.0125 14.6
537-FS33-00 10/23/2000 0 Chlordane 29.4 14.6
537-FS33-01 10/23/2000 1 Chlordane 3.21 14.6
537-FS33-02 10/23/2000 2 Chlordane 0.599 14.6
537-FS33-03 10/23/2000 3 Chlordane 0.00915 14.6
537-FS36-00 10/23/2000 0 Chlordane 1.5 14.6

4,4-DDE 0.0084 11.5d

Chlordane 0.475 14.60

Heptachlor expoxide 0.0072 0.052d

537-FS36-02 10/23/2000 2 Chlordane 0.0279 14.6
537-FS37-00 10/23/2000 0 Chlordane 0.545 14.6
537-FS37-01 10/23/2000 1 Chlordane 0.0475 14.6
537-FS41-00 10/24/2000 0 Chlordane 0.0185 14.6
537-FS43-00 10/23/2000 0 Chlordane 11.4 14.6
537-FS45-00 10/24/2000 0 Chlordane 82.2 14.6
537-FS45-01 10/24/2000 1 Chlordane 0.0782 14.6
a  Data referenced from ERM, 1997 and PRC, 2004
b  Column provides the Reporting Limit (RL) given within the report that data was originally presented, where available. 
c  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations exceeding SSLs are bold.
d  EPA Region 6 Human Health Specific Screening Levels, December 2009.
Positive detections of organic compounds are shaded.
bgs – below ground surface   N/A – not applicable   ND – not detected   FD – field duplicate  
NC – non carcinogen   C – carcinogen   Sat – soil saturation   J – Estimated value below RL

537-FS36-01 10/23/2000 1

Concentration 

NMED
Residential

Soil SSLc
Sample Identification Sample Date

Sample 
Depth
(feet)

Compound
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B537TK003 6/18/2003 Surface Yes 1.70
B537TK00301 6/19/2003 1.0 Yes 1.70
B537TK004 6/18/2003 Surface Yes 1.70
B537TK006 6/18/2003 Surface Yes 1.70
B537TK007 6/18/2003 Surface Yes 1.70
B537TK008 6/18/2003 Surface Yes 1.70
B537TK00801 6/19/2003 1.0 Yes 1.70
B537TK009 6/18/2003 Surface Yes 1.70
B537TK011 6/18/2003 Surface Yes 1.70
B537TK01101 6/19/2003 1.0 Yes 1.70
B537TK01102 6/20/2003 2.0 Yes 1.70
B537TK012 6/18/2003 Surface Yes 1.70
B537TK01201 6/19/2003 1.0 Yes 1.70
B537TK01202 6/20/2003 2.0 Yes 1.70
B537TK01203 6/20/2003 3.0 Yes 1.70
B537TK01204 6/20/2003 4.0 Yes 1.70
B537TK01205 6/20/2003 5.0 Yes 1.70
B537TK01206 6/20/2003 6.0 Yes 1.70
B537TK013 6/18/2003 Surface Yes 1.70
B537TK01301 6/19/2003 1.0 Yes 1.70
B537TK014 6/18/2003 Surface Yes 1.70
B537TK01401 6/19/2003 1.0 Yes 1.70
B537TK01402 6/20/2003 2.0 Yes 1.70
B537TK020 6/18/2003 Surface Yes 1.70
B537TK02001 6/19/2003 1.0 Yes 1.70
B537TK021 6/18/2003 Surface Yes 1.70
B537TK02101 6/19/2003 1.0 Yes 1.70
B537TK02102 6/20/2003 2.0 Yes 1.70
B537TK02103 6/20/2003 3.0 Yes 1.70
B537TK022 6/18/2003 Surface Yes 1.70
B537TK02201 6/18/2003 1.0 Yes 1.70
B537TK02202 6/19/2003 2.0 Yes 1.70
B537TK024 6/18/2003 Surface Yes 1.70
B537TK028 6/18/2003 Surface Yes 1.70
B537TK02801 6/19/2003 1.0 Yes 1.70
B537TK029 6/18/2003 Surface Yes 1.70
B537TK02901 6/19/2003 1.0 Yes 1.70
B537TK02902 6/20/2003 2.0 Yes 1.70
B537TK02903 6/20/2003 3.0 Yes 1.70
B537TK02904 6/20/2003 4.0 Yes 1.70
B537TK030 6/18/2003 Surface Yes 1.70
B537TK03001 6/19/2003 1.0 Yes 1.70
B537TK031 6/18/2003 Surface Yes 1.70
B537TK034 6/18/2003 Surface Yes 1.70
B537TK035 6/18/2003 Surface Yes 1.70
B537TK036 6/18/2003 Surface Yes 1.70
B537TK037 6/18/2003 Surface Yes 1.70
B537TK038 6/18/2003 Surface Yes 1.70
B537TK040 6/18/2003 Surface Yes 1.70
B537TK046 6/18/2003 Surface Yes 1.70
a  Data referenced from ERM, 1997 and PRC, 2004

d  EPA Region 6 Human Health Specific Screening Levels, December 2009.
Positive detections of organic compounds are shaded.
bgs – below ground surface   N/A – not applicable   ND – not detected   FD – field duplicate  
NC – non carcinogen   C – carcinogen   Sat – soil saturation   J – Estimated value below RL

b  Column provides the Reporting Limit (RL) given within the report that data was originally presented, 
c  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations 

Site ID Date
Depth (feet 

bgs)

Aroclor-1260 
Concentration 

Exceed 
1 mg/kg

NMED
Residential

Soil SSLc

Table 6-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 8, 
Building 537a Fort Wingate Depot Activity (4 of 6) 

(concentrations in mg/kg) 
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B537TK050 6/18/2003 Surface Yes 1.70
B537TK059 6/18/2003 Surface Yes 1.70
B537TK061 6/18/2003 Surface Yes 1.70
B537TK064 6/19/2003 Surface Yes 1.70
B537TK06401 6/20/2003 1.0 Yes 1.70
B537TK066 6/19/2003 Surface Yes 1.70
B537TK067 6/19/2003 Surface Yes 1.70
B537TK068 6/19/2003 Surface Yes 1.70
B537TK072 6/19/2003 Surface Yes 1.70
B537TK076 6/19/2003 Surface Yes 1.70
B537TK07601 6/20/2003 1.0 Yes 1.70
B537TK077 6/19/2003 Surface Yes 1.70
B537TK080 6/19/2003 Surface Yes 1.70
B537TK081 6/19/2003 Surface Yes 1.70
B537TK085 6/19/2003 Surface Yes 1.70
B537TK115 6/20/2003 Surface Yes 1.70
B537TKVB 6/20/2003 Surface Yes 1.70
FS-03 0.0 3 No 14.6
FS-04 0.0 70 No 14.6
FS-06 0.0 43 No 14.6
FS-07 0.0 145 No 14.6
FS-08 0.0 19 Yes 14.6
FS-09 0.0 6 Yes 14.6
FS-10 0.0 12 No 14.6
FS-11 0.0 31 No 14.6
FS-17 0.0 14 Yes 14.6
FS-18 0.0 17 No 14.6
FS-19 0.0 11 Yes 14.6
FS-20 0.0 13 No 14.6
FS-21 0.0 20 No 14.6
FS-22 0.0 294 No 14.6
FS-23 0.0 8 No 14.6
FS-24 0.0 10 No 14.6
FS-25 0.0 5 No 14.6
FS-26 0.0 14 No 14.6
FS-27 0.0 10 No 14.6
FS-28 0.0 17 No 14.6
FS-29 0.0 14 No 14.6
FS-30 0.0 20 No 14.6
FS-31 0.0 18 No 14.6
a  Data referenced from ERM, 1997 and PRC, 2004

d  EPA Region 6 Human Health Specific Screening Levels, December 2009.
Positive detections of organic compounds are shaded.
bgs – below ground surface   N/A – not applicable   ND – not detected   FD – field duplicate  
NC – non carcinogen   C – carcinogen   Sat – soil saturation   J – Estimated value below RL

NMED
Residential

Soil SSLc
Site ID Date

Depth (feet 
bgs)

Aroclor-1260 
Concentration 

Exceed 
1 mg/kg

b  Column provides the Reporting Limit (RL) given within the report that data was originally presented, where 
available. 

c  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations exceeding 
SSLs are bold.

Table 6-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 8, 
Building 537a Fort Wingate Depot Activity (5 of 6) 

(concentrations in mg/kg) 
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FS-32 0.0 20 No 14.6
FS-33 0.0 964 Yes 14.6
FS-33 1.0 600 Yes 14.6
FS-33 2.0 305 Yes 14.6
FS-34 0.0 81 No 14.6
FS-35 0.0 85 No 14.6
FS-36 0.0 691 Yes 14.6
FS-36 1.0 316 Yes 14.6
FS-36 4.0 19 No 14.6
FS-37 0.0 812 Yes 14.6
FS-37 1.0 65 Yes 14.6
FS-38 0.0 96 No 14.6
FS-39 0.0 2 No 14.6
FS-40 0.0 24 No 14.6
FS-43 0.0 762 Yes 14.6
FS-44 0.0 249 No 14.6
FS-45 0.0 895 Yes 14.6
FS-46 0.0 6 No 14.6
a  Data referenced from ERM, 1997 and PRC, 2004

d  EPA Region 6 Human Health Specific Screening Levels, December 2009.
Positive detections of organic compounds are shaded.
bgs – below ground surface   N/A – not applicable   ND – not detected   FD – field duplicate  
NC – non carcinogen   C – carcinogen   Sat – soil saturation   J – Estimated value below RL

Sample 
Identification

b  Column provides the Reporting Limit (RL) given within the report that data was originally presented, where 
available. 

c  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations exceeding 
SSLs are bold.

Sample Depth (feet bgs)
Chlordane 
Screening 

Result (µg/kg)

Confirm Sample 
Analyzed

NMED
Residential

Soil SSL 

(mg/kg)c

Table 6-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 8, 
Building 537a Fort Wingate Depot Activity (6 of 6) 

(concentrations in mg/kg) 
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Pesticides PCBs VOCs SVOCs TPH-ORO Explosives Perchlorate Metals

8081A 8082 8260B 8270C 8015B 8330B 6850
SW6010B and 

SW7471A

Pesticides
Polychlorinated 

biphenyls 
Volatile Organic 

Compounds

Semi-Volatile 
Organic 

Compounds

Oil Range 
Organics

Explosives Perchlorate RCRA Metals

Sample ID
Sample 
Location

Sample Depth
(feet bgs) Sample Type COC Comment

0608-SS01-D-0001 SB01 0-1 Discrete X X X X X X X X

0608-SS01-D-0001 MS/MSD SB01 0-1 Discrete MS/MSD X X X X X X X X

0608-SS01-D-0001-DUP SB01 0-1 Discrete Dup X X X X X X X X

0608-SB01-D-0405 SB01 4-5 Discrete X X X X X X X X

0608-SB01-D-6465 SB01 64-65 Discrete X X X X X X X X

0608-SS02-D-0001 SB02 0-1 Discrete X X X X X X X X

0608-SB02-D-0405 SB02 4-5 Discrete X X X X X X X X

0608-SS03-D-0001 SB03 0-1 Discrete X X X X X X X X

0608-SB03-D-0405 SB03 4-5 Discrete X X X X X X X X

0608-SS04-D-0001 SB04 0-1 Discrete X X X X X X X X

0608-SB04-D-0405 SB04 4-5 Discrete X X X X X X X X

0608-SS05-D-0001 SB05 0-1 Discrete X X X X X X X X

0608-SB05-D-0001-DUP SB05 0-1 Discrete Dup X X X X X X X X

0608-SB05-D-0405 SB05 4-5 Discrete X X X X X X X X

0608-SB05-D-6465 SB05 64-65 Discrete X X X X X X X X

0608-SS06-D-0001 SB06 0-1 Discrete X X X X X X X X

0608-SB06-D-0405 SB06 4-5 Discrete X X X X X X X X

0608-SS07-D-0001 SB07 0-1 Discrete X X X X X X X X

0608-SB07-D-0405 SB07 4-5 Discrete X X X X X X X X

0608-SS08-D-0001 SB08 0-1 Discrete X X X X X X X X

0608-SB08-D-0001-DUP SB08 0-1 Discrete Dup X X X X X X X X

0608-SB08-D-0405 SB08 4-5 Discrete X X X X X X X X

0608-SS09-D-0001 SB09 0-1 Discrete X X X X X X X X

0608-SB09-D-0405 SB09 4-5 Discrete X X X X X X X X

0608-SS10-D-0001 SB10 0-1 Discrete X X X X X X X X

0608-SS10-D-0001 MS/MSD SB10 0-1 Discrete MS/MSD X X X X X X X X

0608-SB10-D-0405 SB10 4-5 Discrete X X X X X X X X

0608-SS11-D-0001 SB11 0-1 Discrete X X X X X X X X

0608-SB11-D-0405 SB11 4-5 Discrete X X X X X X X X

0608-SS12-D-0001 SB12 0-1 Discrete X X X X X X X X

0608-SS12-D-0001 MS/MSD SB12 0-1 Discrete MS/MSD X X X X X X X X

0608-SB12-D-0405 SB12 4-5 Discrete X X X X X X X X

0608-SS13-D-0001 SB13 0-1 Discrete X X X X X X X X

0608-SB13-D-0405 SB13 4-5 Discrete X X X X X X X X

Method

Specific Analyses Requested

Table 6-2 Proposed RCRA Facility Investigation Sampling and Analyses at SWMU 8, Fort Wingate Depot Activity (1 of 2) 
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Pesticides PCBs VOCs SVOCs TPH-ORO Explosives Perchlorate Metals

8081A 8082 8260B 8270C 8015B 8330B 6850
SW6010B and 

SW7471A

Pesticides
Polychlorinated 

biphenyls 
Volatile Organic 

Compounds

Semi-Volatile 
Organic 

Compounds

Oil Range 
Organics

Explosives Perchlorate RCRA Metals

Sample ID
Sample 
Location

Sample Depth
(feet bgs) Sample Type COC Comment

0608-SB14-D-0405 SB14 4-5 Discrete X X X X X X X X

0608-SB14-D-1415 SB14 14-15 Discrete X X X X X X X X

0608-SB14-D-2425 SB14 24-25 Discrete X X X X X X X X

0608-SB14-D-3435 SB14 34-35 Discrete X X X X X X X X

0608-SB14-D-4445 SB14 44-45 Discrete X X X X X X X X

0608-SB14-D-5455 SB14 54-55 Discrete X X X X X X X X

0608-SB14-D-6465 SB14 64-65 Discrete X X X X X X X X

0608-SB15-D-0405 SB15 4-5 Discrete X X X X X X X X

0608-SB15-D-0405-DUP SB15 4-5 Discrete Dup X X X X X X X X

0608-SB15-D-0910 SB15 9-10 Discrete X X X X X X X X

0608-SB15-D-1920 SB15 19-20 Discrete X X X X X X X X

0608-SB15-D-6465 SB15 64-65 Discrete X X X X X X X X

0608-TB01-D SWMU 8 N/A Discrete Trip Blank X

0608-EB01-D SWMU 8 N/A Discrete Equipment Blank X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate)

0608-TB02-D SWMU 8 N/A Discrete Trip Blank X

0608-EB02-D SWMU 8 N/A Discrete Equipment Blank X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate)

39 39 39 39 39 39 39 39

4 4 4 4 4 4 4 4

2 2 2 2 2 2 2 2

0 0 2 0 0 0 0 0

3 3 3 3 3 3 3 3

49 49 49 49 49 49 49 49

2 2 4 2 2 2 2 2

51 51 53 51 51 48 48 51

Notes
bgs = below ground surface
Discrete = discrete location sample
Dup = duplicate sample
Lab QC = Matrix spike/matrix spike duplicate sample set which will be triple the normal sample volume

MS/MSD = matrix spike/matrix spike duplicate

Method

Specific Analyses Requested

Total Normal Samples

Total Soil Samples

Total Water Samples

Total Analyses

Total Duplicates

Total Equipment Blanks (Rinsate water sample)

Total Trip Blanks

Total MS/MSD Samples (lab counts each separately)

Table 6-2 Proposed RCRA Facility Investigation Sampling and Analyses at SWMU 8, Fort Wingate Depot Activity (2 of 2)
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Photograph 6-1 Building 537, facing south, Fort Wingate Depot Activity 

 
Photograph 6-2 Building 537, facing north, Fort Wingate Depot Activity 
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Photograph 6-3 Building 537, facing west, Fort Wingate Depot Activity 

 
Photograph 6-4 Building 537 pesticide storage, Fort Wingate Depot Activity 
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Photograph 6-5 Area west of Building 537, facing south, Fort Wingate Depot Activity 

 
Photograph 6-6 Building 537 excavation area in 2004, facing west, Fort Wingate Depot Activity 
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7.0 SWMU 11: Buildings 541 and 542 

7.1 Background 

7.1.1 Location, Description, and Operational History 
Buildings 541 and 542 are located in the far western portion of the Workshop Area (previously shown in 
Figure 3-4 and as shown in Figure 7-1). Photographs 7-1 through 7-6, which are provided at the end of 
this section, show various views of Building 541 and 542. SWMU 11 has been previously listed as 
combined SWMU 13F (Building 542) and SWMU 47 (Building 541). Building 542 (formerly designated 
as Building 19) is a former ammunition packing, shipping, and receiving building. Building 542 was 
constructed in 1942 and is an approximately 7,600-square-foot brick structure with a reinforced concrete 
floor. Loading docks are present on both sides of the building and each are approximately 10 feet wide 
and 181 feet long. A railroad spur is located adjacent to the east loading dock. A bermed blast shield 
structure is located north of Building 542.  

Records regarding building operations indicate that over time a variety of ammunition maintenance, 
modification, and demilitarization operations were performed at Building 542 (PMC, 2002). Building 542 
had, at various times during its operation, discharged waste water to a cesspool, a septic tank and drain 
field, and, in later years, to the sanitary sewer system. A former employee indicated that munitions had 
been steamed and/or washed on the loading dock and that the water was allowed to spill onto the dock in 
an area that is still stained (PMC, 2002). Building 542 has been recently used by TPL, Inc., for 
ammunition component recovery and recycling purposes. TPL has also recently operated a 
cyclotetramethylene-tetranitramine (HMX) recovery system in Building 542 (PMC, 2002). A metal 
building has been installed off the north corner of Building 542 to support the contractor’s operations.  

Building 541 was also constructed in 1942 and is a 600-square-foot brick structure with a reinforced 
concrete floor. Building 541 is listed as a heating plant that contained a boiler system that provided heat 
for Building 542. The abandoned boiler equipment is still present in Building 541. There were no other 
listed or apparent operations associated with Building 541. There is a sump in the east corner of 
Building 541 with a piping run exiting the sump to the north through the building foundation. The piping 
appears to be the boiler heating lines running to Building 542. 

7.1.2 Surface Conditions 
The SWMU 11 area is generally flat. From the edge of the asphalt parking/loading area on the western 
side of Building 542 the land surface slopes away to the west to an undeveloped field. The land to the east 
of Building 542 along the eastern loading dock and railroad siding also is generally flat. The 
parking/loading area between Buildings 542 and 541, which is located to the south, is generally flat as 
well. The ground surface to the north of Building 542 slopes upward to a hill that overlooks the building. 
The areas immediately surrounding Building 542 are paved on the western and southern sides and 
unpaved on the eastern side. The vegetation cover outside the parking/loading areas consists mostly of 
grass and sagebrush. 
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Figure 7-1 SWMU 11 Location Map, Fort Wingate Depot Activity 
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7.1.3 Subsurface Conditions 

7.1.3.1 Existing Subsurface Infrastructure 
Subsurface infrastructure present includes the drain lines in Building 542 and the connections to the 
discharge lines that connected to the cesspool, septic system, and sanitary sewer. The schematic for 
the building and the location of the associated interior floor drains are shown in Figure 7-2. The septic 
system is located southwest of Building 541 and is comprised of a concrete septic tank and the 
associated drain field that has a 100-foot-long pipe that exits the septic tank with four clay drain pipe 
laterals, each roughly 200 feet long, that extend to the northwest. 

7.1.3.2 Other Subsurface Conditions 
The Buildings 541 and 542 are slab on-grade structures so there are no other subsurface structures 
aside from utilities associated with the building. Sampling that has been conducted at the site 
confirms that the site is underlain by unconsolidated alluvium to depths of at least 20 feet bgs. Depth 
to the first water-bearing zone water table is approximately 62 feet bgs in the general area based on 
installed groundwater monitoring wells. Depth to the second water-bearing zone in the general area 
based on installed groundwater wells is between 70 and 118 feet bgs. 

7.1.4 Waste Characteristics and Contaminants of Potential Concern 
Based on the explosives handling operational history at Building 542, the primary COPCs at this site 
are explosives. The boiler operations in Building 541 do not suggest hazardous materials or waste that 
would contain COPCs were specifically handled or otherwise stored in that building. Metals, VOCs, 
and SVOCs have also been detected during previous investigations at SWMU 11 and are therefore 
COPCs. 

7.2 Previous Investigations 

7.2.1 Nonsampling Data 
Previous nonsampling data includes aerial imagery from 1935, 1948, 1952, 1958, 1962, 1966, 1973, 
1978, 1985, 1991, 1993, and 1997. Buildings 541 and 542 are first visible in the 1948 aerial photo 
and persist in all subsequent years’ photos.  

Beginning with the 1948 photo and continuing through the 1973 photo, the aerial imagery 
interpretation describes various features as structures, fill areas, excavations, and bermed areas north 
of Building 542. In association with its original construction, a bermed blast shield was constructed 
on the north side of Building 542 because of the explosives handling operations within the building. 
The land surface north of Building 542 slopes upward to form the bermed backside of the blast shield 
north of Building 542. A dirt road curves up and around the higher ground. Currently there are no 
excavated areas or depressions located north of Building 542 nor are there records to indicate historic 
operations of that sort in this area. It is possible that the aerial photo interpretation inaccurately 
identified the construction scars associated with original construction of the blast shield as 
excavations or fill areas and carried that same interpretation through subsequent years’ photos. 
Furthermore, the aerial photo interpretation may have incorrectly interpreted the sloped sides of the 
topographically higher area north of Building 542 as berms seemingly surrounding a depression. 
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Figure 7-2 Floor Plan and Previous Sample Locations SWMU 11, Building 542, Fort Wingate Depot Activity 
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Site reconnaissance conducted as part of the Phase I RFI confirmed the presence of the various 
interior floor drains, as depicted in Figure 7-2. Visual inspection inside Building 542 indicated visible 
staining in one of the rooms in the vicinity of a floor drain and air compressor. Exterior inspection of 
the loading docks also indicated staining; however, the source of the staining was not obvious. The 
location of the cesspool, the arroyo outfall, and the septic tank that had served Building 542 were all 
verified and the structures were still intact.  

Other nonsampling data includes historical drawings and maps available for Buildings 541 and 542. 

7.2.2 Sampling Data 
Previous investigative activities were performed at SWMU 11 as part of a Phase 1 RFI conducted in 
2000 and 2001. The RFI activities at Building 542 focused on investigating the discharge points 
associated with the various drain lines from the building, as well as evaluation on and around the 
building loading docks. This investigation was conducted to determine if there had been releases to 
the environment from housekeeping practices. Sampling locations for the Phase 1 RFI are shown in 
Figures 7-2 and 7-23 The location of the groundwater monitoring wells is shown in Figure 7-4. 

Soil Data 
Four wipe samples were collected from stained or discolored areas on the east loading dock and were 
analyzed for explosives. One explosive, HMX, was detected in one sample. Four surface soil samples 
were collected adjacent to the stained areas observed on the east loading dock and were tested for 
TNT and RDX using immunoassay test kits. No explosives were detected in the soil samples. To 
further investigate this area, a single soil boring was advanced adjacent to the east loading dock to a 
depth of 10 feet using hollow stem auger (HSA) drilling. Samples were collected from 3- to 5-feet 
bgs and 10- to 12-feet bgs. The samples were analyzed for explosives, TAL metals, TCL VOCs, and 
TCL SVOCs. Two explosives, HMX and RDX, were detected at low concentrations in the soil 
samples. Additionally, the VOC toluene was detected at qualified concentrations, and between 11 and 
18 SVOCs were detected at low or qualified concentrations. Numerous metals were also positively 
detected, generally at low or qualified concentrations. The analytical data for those positively detected 
compounds are presented in Table 7-1 (provided at the end of this section). All detected 
concentrations were below applicable NMED or EPA residential SSL, with the exception of two 
detected SVOCs. In the 10- to 12-feet bgs sample the compounds benzo(a)anthracene (8.53 mg/kg) 
and benzo(a)pyrene (2.5 mg/kg) were both detected at concentrations above their NMED residential 
SSL of 4.81 mg/kg and 0.481 mg/kg, respectively.  

Four wipe samples were collected from the west loading dock. One explosive, HMX, was detected in 
two of the samples. Four surface soil samples were collected near the western loading dock, adjacent 
to the western edge of the pavement near the dock at topographically low areas. These samples were 
tested for TNT and RDX using immunoassay test kits. No explosives were detected at this location. 
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Figure 7-3 Soil and Sediment Sample Locations, SWMU 11, Building 542, Fort Wingate Depot Activity 
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Figure 7-4 Monitoring Well Locations, SWMU 11, Building 542, Fort Wingate Depot Activity 
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To investigate the building’s cesspool, four soil borings were advanced adjacent to the cesspool with 
HSA drilling. The borings were advanced to a depth of 20 feet bgs, which was three feet below what 
was indicated to be the bottom of the cesspool based on original drawings. During the site 
reconnaissance, the cesspool was measured to be roughly 7 feet deep. Soil samples from each boring 
were collected from 4 to 6 feet bgs and 18 to 20 feet bgs and were analyzed for explosives, TAL 
metals, TCL VOCs, and TCL SVOCs. The VOCs acetone and toluene and the SVOC 
bis (2-ethylhexyl) phthalate were detected at qualified concentrations. Several metals were detected at 
generally low or qualified concentrations. The analytical data for those positively detected 
compounds are presented in Table 7-1 (provided at the end of this section). All detected 
concentrations were below applicable NMED or EPA residential SSLs.  

One sediment sample was collected from inside the cesspool and analyzed for explosives, TAL 
metals, TCL VOCs and TCL SVOCs. This sample contained the VOC methylene chloride and eight 
SVOCs at qualified concentrations, as well as several metals at generally low or qualified 
concentrations. No explosive compounds were detected in the sample. The analytical data for those 
positively detected compounds are presented in Table 7-1. All detected concentrations were below the 
applicable NMED or EPA residential SSLs. At the conclusion of the sampling, the cesspool was 
abandoned in place.  

One surface soil sample was collected immediately downslope from the location of the cesspool 
outfall and analyzed for explosives, TAL metals, TCL VOCs, and TCL SVOCs. The VOC methylene 
chloride and several metals were detected at generally low or qualified concentrations. No explosive 
compounds were detected in the sample. The analytical data for those positively detected compounds 
are presented in Table 7-1. All detected concentrations were below applicable NMED or EPA 
residential SSLs. 

One sediment sample from inside of the septic tank was collected and analyzed for explosives, TAL 
metals, TCL VOCs, and TCL SVOCs. The analytical data for those positively detected compounds 
are presented in Table 7-1 (provided at the end of this section). The VOC carbon disulfide and 
14 SVOCs were detected at qualified concentrations, as well as several metals were detected in this 
sample. Lead was detected at a concentration of 98.7 g/g. Because of the high concentration, a 
second sample was collected for toxicity characteristic leaching procedure (TCLP) lead to determine 
if the sediment would be classified as hazardous waste. The TCLP sample result was considered 
nondetectable with a method detection level of 0.5 mg/L; therefore, the sediment was not considered 
hazardous. All positively detected compounds from the septic tank sediment sample were below 
applicable NMED or EPA residential SSLs, with the exception of arsenic. The detected arsenic 
concentration in the sediment was 8.32 mg/kg, which is above the NMED residential soil SSL of 
3.59 mg/kg. Water from the septic tank was sampled and analyzed for explosives, RCRA metals, 
VOCs, and SVOCs. The water was also found to not be considered a hazardous material. The water 
and sediments in the septic tank were removed by vacuum truck and the septic tank was abandoned in 
place as part of the Phase 1 RFI activities.  

Ten soil borings were advanced using HSA drilling to a depth of 10 feet bgs within and adjacent to 
the septic tank drain field. Soil samples were collected from each boring at depths of 4 to 6 feet bgs 
and 8 to 10 feet bgs. The samples were analyzed for explosives, TAL metals, TCL VOCs, and TCL 
SVOCs. The VOC toluene and the SVOC bis (2-ethylhexyl) phthalate were detected at qualified 
concentrations. Several metals were also detected in these soil samples, generally at low or qualified 
concentrations. The analytical data for those positively detected compounds are presented in 
Table 7-1 (provided at the end of this section). All detected concentrations were below applicable 
NMED or EPA residential SSLs. 
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Groundwater Data 
The Phase 1 RFI also included a groundwater investigation to further assess explosives concentrations 
that had been detected in previously installed groundwater monitoring well TMW-11. Although 
well TMW-11 is located approximately 600 feet southeast of Building 542, in the upgradient 
direction, it was still evaluated as a potential source because of the explosives handling operations 
that had been conducted at the site. The objective of the groundwater investigation was to evaluate 
whether Building 542 or nearby Building 600, which is SWMU 4, could be the source or sources of 
the explosives detected in groundwater at well TMW-11.  

The groundwater investigation included the installation of six additional monitoring wells: four wells 
screened within the first water-bearing zone and two screened within the second water-bearing zone. 
The wells were located throughout the western side of the FWDA Workshop area in the general area 
between and around Buildings 600 and 542. 

Two rounds of groundwater samples were collected from the Phase 1 RFI monitoring wells in 2001. 
Positively detected concentrations are presented in Table 7-2 (provided at the end of this section). 
Analytical data indicated low levels of explosives (RDX, 2,4-dinitrotoluene, 2,6-dinitrotoluene, and 
nitrobenzene) in five of the six new wells and also in well TMW-11 where explosives were originally 
detected. All concentrations were estimated values less than 1 g/L. There are no applicable New 
Mexico WQCC standards or EPA MCL for these compounds. The analytical results from those new 
wells installed in proximity to Building 542, TMW-18 and TMW-19, contained 2,4-dinitrotoluene 
and nitrobenzene at similar estimated concentrations as detected in the other Phase 1 RFI wells. 

Nitrate was also detected in two wells, TMW-11 and TMW-15, although concentrations were 
substantially below the New Mexico WQCC and EPA MCL of 10 mg/L. As would be expected, TAL 
metals were detected in all samples although concentrations were all well below applicable New 
Mexico WQCC or EPA MCL standards. Fluoride was detected in three wells: TMW-11, TMW-14A, 
and TMW-17. The fluoride concentrations detected during the April 2001 sampling event in wells 
TMW-11 and TMW-17 (1.8 mg/L and 1.9 mg/L, respectively) slightly exceed the New Mexico 
WQCC standard of 1.6 mg/L for fluoride, but are below the EPA MCL of 4 mg/L.  

Asbestos 
Additional investigation activities include the asbestos survey completed at this site (Pickering 
Environmental, 1990). Results indicated that ACM was present on approximately 35 linear feet of 
insulated pipe and 48 square feet of boiler head insulation at Building 541. Results indicated that 
ACM was present in approximately 400 square feet of floor tile at Building 542. ACM was abated in 
1999 (USACE, 2000). 

7.2.3 Conceptual Model 

7.2.3.1 Nature and Extent of Contamination 
The different phases of soil sampling across the site have not fully delineated the degree and extent of 
soil contamination. Based on review of the operational history of SWMU 11, visual inspection of the 
site, and evaluation of available analytical data, it appears that limited releases of explosives and 
SVOCs and possibly VOCs to the environment are present at this site. Releases appear related to 
discharges from the building drain lines to the site’s former cesspool and septic system areas, and 
general housekeeping practices in the areas of the building’s loading docks. 

The nature and extent of potential soil contamination associated with the building’s cesspool, septic 
system drain field, and arroyo discharge point on the west side of the building have been well 
characterized. Detected compounds do not exceed applicable screening levels, indicating that these 
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areas present an acceptable level of risk to human health or the environment. However, discharges 
from the Building 600 doorways have not been evaluated.  

The sediments within the Building 542 septic tank were sampled and soil borings were advanced in 
the drain field and the analytical data from these samples indicated no COPCs in excess of applicable 
screening levels. However, sampling of the soil matrix surrounding the former septic tank has not 
been conducted. Therefore, the nature and extent of potential releases that may have occurred to the 
soil from connections between the tank and drain lines or from possible leaks or overflows from the 
tank itself have not been evaluated. 

Positive detections of explosives and SVOCs adjacent to the loading docks of Building 542 indicate 
that housekeeping practices in these areas likely released COPCs to the environment. The full nature 
and extent of those potential releases has not been determined. 

Potential releases to the environment from Building 541, located south of Building 542, have not been 
evaluated.  

Finally, the Phase 1 RFI activities conducted in 2001 to evaluate the source of explosives detected in 
groundwater at well TMW-11 indicated that low concentrations of explosives are found in the second 
sandstone water bearing zone throughout the western Workshop Area including the southeast portion 
of Parcel 6. Although explosives were detected in the two new Phase 1 RFI groundwater monitoring 
wells installed near Building 542, the detected concentrations were very similar to other low level 
detections that appear pervasive throughout the western Workshop area, including in areas upgradient 
of Building 542. Delineation of the nature and extent of the soil impacts at SWMU 11 will allow 
further evaluation of whether this site is a potential source of groundwater impacts. However, 
available data do not indicate that high levels of explosives are present in the soils at the site. 
Therefore, the lack of substantial soil impacts and consideration of the pervasive explosives 
concentrations in the area groundwater, including in the upgradient direction, suggest that releases 
from Building 542 have not impacted groundwater.  

7.2.3.2 Fate and Transport 
If contamination is present at SWMU 11, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils.  

7.2.3.3 Data Gaps 
The data gaps include horizontal and vertical delineation of detected COPCs on the east side of 
Building 542 and evaluation of potential releases to soil on the western side of Building 542. 
Additionally, to compile a full data set to support NFA, final evaluation needs to be done to determine 
if releases to the environment occurred from the Building 542 septic tank.  

7.3 Investigation Methods 

7.3.1 Contaminant Source 
The potential contaminant sources associated with SWMU 11 would be releases of COPCs to the 
surface or subsurface soils as a result of discharges from Building 542 drain lines and connections or 
through housekeeping practices that resulted in surface discharges from the Building 542 loading 
dock.  

Based on the 2001 Phase 1 RFI soil sample data for the site and groundwater data from throughout 
the western Workshop Area, it does not appear that Building 542 or SWMU 11 are likely sources of 
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impacts to groundwater. Following full delineation of the horizontal and vertical extent of COPCs as 
part of this RFI, a determination will be made regarding whether additional investigation of 
groundwater issues related to this site is merited. 

7.3.2 Media Characterization 
The presence of soil contamination at SWMU 11 will be evaluated by collecting soil samples from 
direct-push boreholes. 

7.3.3 Quality Assurance/Quality Control 
The QA/QC practices specified in the project QAPP (provided in Appendix C) will be followed 
during all sampling activities.  

7.4 Scope of Activities 
The following field activities will be conducted during the RFI at SWMU 11: 

 Visual reconnaissance of the area north of Building 542 and the blast shield. 
 Installation of 13 soil borings using direct-push drilling methods. 
 Collection and analysis of surface and subsurface soil samples. 

7.4.1 Visual Reconnaissance 
Visual reconnaissance of the area north of Building 542 and the blast shield will be conducted to 
verify there are no physical surface indications of structures, excavations, bermed areas, or 
depressions as were reported in the aerial imagery interpretation. The construction and nature of the 
blast shield and bermed area that supports the north side of the blast area will be documented to 
rectify the descriptions of structures and operations described in the aerial photograph interpretation 
with the actual physical structures present in the area. 

7.4.2 Borehole Installation and Soil Sampling 
Soil sampling will be conducted to evaluate the presence of environmental impacts from operations at 
SWMU 11. Based on operational history, the only expected COPCs for SWMU 11 are explosives. 
However, low-level detections of VOCs and SVOCs during prior Phase 1 RFI sampling indicate it is 
reasonable to continue to sample for these constituents as part of this effort as well in the interest of 
compiling a complete data set to support NFA. Metals were detected in all prior samples, although 
not at concentrations exceeding applicable screening levels. Therefore, metals will also be sampled as 
part of the RFI.  

Field activities will include the installation and sampling of 13 soil borings at the site. The proposed 
boring locations are shown on Figure 7-3. Sample locations, depths, and analytical parameters are 
summarized in Table 7-3 (provided at the end of this section). All soil samples will be collected as 
discrete samples.  

The rationale for each boring location and sampling is described generically in Section 4 and as 
follows: 

 Four borings will be advanced adjacent to the eastern loading dock of Building 542 to assess prior 
detections of explosives, VOCs, and SVOCs detected during the Phase 1 RFI. These borings will 
assess whether potential discharges from loading/unloading or washdown practices on the east 
side of the building may have resulted in releases to the environment. Borings will be advanced to 
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roughly 20 feet bgs with analytical samples collected at the 5- to 6-feet bgs, 10- to 11-feet bgs, 
15- to 16-feet bgs, and 20- to 21-feet bgs intervals. The soil borings will be advanced to the water 
table with samples collected at the water table or at the bottom of the borehole if the water table is 
not encountered before drilling refusal. 

 Four borings will be advanced adjacent to the western loading dock of building 542 (0611-SB05 
to 0611-SB08). This area is paved with asphalt, which will require coring through the asphalt. 
Discrete soil samples will be collected from 6- to 12- inches into native soil below the asphalt and 
then at 5, 10, and 20 feet bgs. The soil borings will be advanced to the water table with samples 
collected at the water table or at the bottom of the borehole if the water table is not encountered 
before drilling refusal.  

 One boring will be advanced to the southwest of Building 542 in a low area that collects drainage 
from the paved loading dock area west of the building (0611-SB09). This boring will assess 
potential impacts from the former cast iron line that appears to have discharged to the ground 
surface in this area based on as-built drawings. The boring will be advanced to roughly 5 feet bgs 
with analytical samples collected at the 0- to 1-foot bgs and 4- to 5-feet bgs intervals. 

 One boring will be advanced adjacent to the former septic tank roughly 200 feet southwest of the 
building (0611-SB10). This boring will assess potential releases from the septic tank to the 
subsurface. The specific discharge lines from the septic tank and the associated drain field have 
been previously investigated. The soil boring will be advanced to the water table with samples 
collected at 5 and 10 feet bgs and at the water table or at the bottom of the borehole if the water 
table is not encountered before drilling refusal. 

 One soil boring will be advanced adjacent to the former cesspool (0611-SB11). The soil boring 
will be advanced to the water table with samples collected at 5, 10, and 20 feet bgs and at the 
water table or at the bottom of the borehole if the water table is not encountered before drilling 
refusal. 

 One soil boring will be advanced at the former cesspool outfall to the arroyo (0611-SB12). The 
soil boring will be advanced to the water table with samples collected at 1, 5, and 10 feet bgs and 
at the water table or at the bottom of the borehole if the water table is not encountered before 
drilling refusal. 

 One soil boring will be advanced near the center of the septic tank drain field. The soil boring 
will be advanced to the water table with samples collected at 5, 10, and 20 feet bgs and at the 
water table or at the bottom of the borehole if the water table is not encountered before drilling 
refusal. 

Subsurface soil borings will be advanced using a direct-push drilling method. This method will allow 
not only sample collection but observation and description of the soil column at each location to 
allow visual identification of soil staining, lithology changes, etc., and collection of field 
measurements with a PID. 

The sampling process will be completed for each boring as follows: 

1. The drilling rods and sampling sleeve will be advanced to each depth interval to recover specified 
samples. 

2. The recovered soil cores will be geologically logged and field-screened using a PID.  

3. Discrete grab soil samples will be extracted from the appropriate depth intervals and placed into 
appropriate sample bottles as specified in the project QAPP presented in Appendix C.  
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4. Remaining soil shall be emptied from the sampling sleeves and contained in drums for 
appropriate sampling and disposal. 

5. At the conclusion of drilling the borehole will be abandoned by backfilling with hydrated 
bentonite chips. 

6. Identify each borehole location with a survey spike that incorporates colored flagging. 

Table 7-3 (provided at the end of this section) summarizes the proposed soil sampling at SWMU 11. 
All samples will be analyzed for VOCs (EPA Method 8260B); SVOCs (EPA Method 8270C); RCRA 
metals (EPA Method 6010B and Method 7471A); and explosives (EPA Method 8330B). 
Additionally, the soil borings on the eastern side of the building will be analyzed for TPH diesel 
range organics for the samples collected at the 5 to 6 foot depths. All samples will be analyzed in 
accordance with the project QAPP (Appendix C).  
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Table 7-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 11, 
Building 541 and 542a, Fort Wingate Depot Activity (concentrations in mg/kg) (1 of 5) 

BoreCesspool BoreCesspool BoreCesspool BoreCesspool

542CES010105 542CES010220 542CES020105 542CES020220
11/08/00 11/08/00 11/09/00 11/09/00
5 feet bgs 20 feet bgs 5 feet bgs 20 feet bgs

Acetone 67,500 ND ND ND 0.0068 J
Toluene 5,570 ND ND 0.00023 J 0.00034 J

SVOCs - EPA
Method 8270B Bis(2-ethylhexyl)phthalate 280 0.079 J ND ND ND

Aluminum 78,100 15,700 8,240 14,200 9,200
Arsenic 3.59 0.707 1.05 0.651 1.11 J
Barium 15,600 243 184 239 128 J
Beryllium 156 0.732 0.387 J 0.696 0.495 J
Cadmium 77.9 ND 0.078 J ND ND
Calcium N/A 26,700 21,900 23,500 12,200 J
Chromium 219 6.64 3.93 5.54 6.12 J

Cobalt 23c 4.36 3.04 3.89 4.54 J
Copper 3,130 6.01 2.85 6.04 3.55
Iron 54,800 12,100 8,410 11,200 8,390
Lead 400 8.14 4.94 7.20 8.37 J
Magnesium N/A 5,120 2,830 4,730 3,210
Manganese 10,700 382 376 398 266
Mercury 7.71 0.013 J ND 0.011 J 0.0093 J
Nickel 1,560 9.03 4.57 7.44 6.76 J
Potassium N/A 3,100 1,420 3,060 1,620 J
Sodium N/A 574 189 374 376
Thallium 5.16 0.074 J ND 0.054 J 0.076 J
Vanadium 391 14.7 55.2 13.8 14.3 J
Zinc 23,500 20.8 14.3 18.5 23.6 J

BoreCesspool BoreCesspool BoreCesspool BoreCesspool
542CES020220-FD 542CES030105 542CES030220 542CES040105

11/09/00 11/09/00 11/09/00 11/29/00
20 feet bgs 5 feet bgs 20 feet bgs 5 feet bgs

VOCs - EPA
Method 8260B Toluene 5,570 0.00047 J 0.00022 J 0.00039 J ND

Aluminum 78,100 6,310 11,200 8,130 11,800
Arsenic 3.59 0.863 J 0.614 1.19 0.840
Barium 15,600 118 J 180 118 210
Beryllium 156 0.400 J 0.518 J 0.465 J 0.603
Cadmium 77.9 ND ND ND 0.055 J
Calcium N/A 10,900 J 21,500 10,700 21,700
Chromium 219 2.48 J 4.07 3.24 5.31

Cobalt 23c 2.11 J 3.08 2.87 3.87
Copper 3,130 2.60 3.28 3.46 5.99
Iron 54,800 6,400 9,020 7,620 9,790
Lead 400 4.05 J 5.57 4.64 6.96
Magnesium N/A 2,320 3,680 2,690 4,100
Manganese 10,700 211 291 228 335
Mercury 7.71 ND ND 0.091 J ND
Nickel 1,560 3.49 J 5.95 5.43 8.77
Potassium N/A 1,020 J 2,390 1,720 2,310
Sodium N/A 283 D 431 279 423
Thallium 5.16 0.098 J 0.064 J ND 0.066 J
Vanadium 391 8.63 J 10.7 8.13 13.4
Zinc 23,500 12.0 J 14.0 15.3 18.1

a  Data referenced from PMC, 2002
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations exceeding SSLs are bold.
c  EPA Region 6 Human Health Specific Screening Levels, December 2009.
Positive detections of organic compounds are shaded.

NMED
Residential

Soil SSLb

Chemical 
Class and
Laboratory

Method

Analyte
NMED

Residential

Soil SSLb

Chemical 
Class and
Laboratory

Method

Analyte

Metals - EPA
Method 6010

bgs – below ground surface   N/A – not applicable   ND – not detected   FD – field duplicate   J – Estimated value below RL

VOCs - EPA
Method 8260B

Metals - EPA
Method 6010
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Table 7-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 11, 
Building 541 and 542a, Fort Wingate Depot Activity (concentrations in mg/kg) (2 of 5) 

BoreCesspool BoreDrainField BoreDrainField BoreDrainField
542CES040220 542DRN010105 542DRN010210 542DRN020105

11/09/00 11/10/00 11/10/00 11/10/00
20 feet bgs 5 feet bgs 10 feet bgs 5 feet bgs

Acetone 67,500 0.011 J ND ND ND
Toluene 5,570 0.00043 J 0.00023 J ND ND

SVOCs - EPA
Method 8270B Bis(2-ethylhexyl)phthalate 280 ND ND 0.070 J ND

Aluminum 78,100 14,100 6,390 17,600 7,410
Arsenic 3.59 1.42 1.24 1.17 0.567 J
Barium 15,600 210 116 285 123
Beryllium 156 0.657 0.359 J 1.11 0.336 J
Calcium N/A 15,100 14,800 20,700 15,400
Chromium 219 6.06 3.21 6.39 2.57

Cobalt 23c 4.11 2.82 5.27 2.45
Copper 3,130 6.74 3.01 10.3 3.15
Iron 54,800 11,500 6,270 15,600 6,440
Lead 400 7.76 5.11 9.56 4.39
Magnesium N/A 4,340 2,470 5,780 2,720
Manganese 10,700 299 235 430 227
Mercury 7.71 0.018 J 0.014 J 0.024 0.018 J
Nickel 1,560 9.27 7.34 ND ND
Potassium N/A 2,880 1,260 3,210 1,460
Selenium 391 0.508 ND ND ND
Sodium N/A 550 307 730 371
Thallium 5.16 0.072 J 1.75 J 0.094 J ND
Vanadium 391 13.1 9.85 16.9 7.78
Zinc 23,500 23.5 12.9 27.3 14.5

BoreDrainField BoreDrainField BoreDrainField BoreDrainField
542DRN020210 542DRN030105 542DRN030210 542DRN040105

11/10/00 11/10/00 11/10/00 11/10/00
10 feet bgs 5 feet bgs 10 feet bgs 5 feet bgs

VOCs - EPA
Method 8260B Toluene 5,570 ND 0.00024 J 0.00029 J 0.00029 J

Aluminum 78,100 15,700 2,690 8,670 7,280
Antimony 31.3 ND ND ND 0.167 J
Arsenic 3.59 0.929 0.484 J 0.952 0.498 J
Barium 15,600 215 60.2 155 127
Beryllium 156 0.960 ND 0.435 J 0.433 J
Calcium N/A 25,400 9,020 16,000 17,800
Chromium 219 6.49 1.34 3.64 2.78

Cobalt 23c 5.42 1.37 2.99 2.61
Copper 3,130 8.10 1.49 J 3.65 3.05
Iron 54,800 12,200 3,150 7,710 7,000
Lead 400 9.35 2.59 5.23 4.69
Magnesium N/A 5,300 1,160 3,090 2,820
Manganese 10,700 410 137 249 240
Mercury 7.71 0.021 J 0.0085 J ND 0.016 J
Potassium N/A 2,870 467 1,800 1,390
Sodium N/A 871 130 269 264
Thallium 5.16 0.091 J ND ND ND
Vanadium 391 17.5 4.67 9.31 8.94
Zinc 23,500 24.5 6.66 13.1 11.7

a  Data referenced from PMC, 2002
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations exceeding SSLs are bold.
c  EPA Region 6 Human Health Specific Screening Levels, December 2009.
Positive detections of organic compounds are shaded.

Analyte

NMED
Residential

Soil SSLb
Analyte

Metals - EPA
Method 6010

Metals - EPA
Method 6010

NMED
Residential

Soil SSLb

VOCs - EPA
Method 8260B

Chemical 
Class and
Laboratory

Method

bgs – below ground surface   N/A – not applicable   ND – not detected   FD – field duplicate   J – Estimated value below RL

Chemical 
Class and
Laboratory

Method
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BoreDrainField BoreDrainField BoreDrainField BoreDrainField
542DRN040210 542DRN050105 542DRN050210 542DRN060105

11/10/00 11/10/00 11/10/00 11/10/00
10 feet bgs 5 feet bgs 10 feet bgs 5 feet bgs

VOCs - EPA
Method 8260B Toluene 5,570 ND 0.00025 J ND ND

Aluminum 78,100 14,700 8,760 14,900 11,500
Arsenic 3.59 1.67 0.599 ND 0.564
Barium 15,600 227 155 216 206
Beryllium 156 0.887 0.449 J 0.830 0.586
Calcium N/A 15,700 15,700 18,200 17,700
Chromium 219 7.54 3.27 2.24 2.43

Cobalt 23c 6.96 2.75 1.63 2.32
Copper 3,130 8.16 3.70 7.90 4.36
Iron 54,800 12,800 7,850 13,500 9,860
Lead 400 12.4 5.14 3.65 4.43
Magnesium N/A 4,800 3,160 4,650 3,800
Manganese 10,700 390 270 330 345
Mercury 7.71 0.022 J ND 0.023 ND
Potassium N/A 3,130 1,960 2,940 2,480
Sodium N/A 531 284 626 348
Thallium 5.16 0.103 J ND 0.063 J ND
Vanadium 391 20.4 9.11 5.91 8.18
Zinc 23,500 39.0 12.6 7.38 11.0

BoreDrainField BoreDrainField BoreDrainField BoreDrainField
542DRN060210 542DRN070105 542DRN070210 542DRN080105

11/10/00 11/10/00 11/10/00 11/10/00
10 feet bgs 5 feet bgs 10 feet bgs 5 feet bgs

VOCs - EPA
Method 8260B Toluene 5,570 ND 0.00033 J 0.00022 J ND

Aluminum 78,100 5,630 7,440 7,500 9,700
Arsenic 3.59 0.778 0.597 0.640 0.824
Barium 15,600 96.2 194 162 176
Beryllium 156 ND 0.399 J 0.440 J 0.503 J
Calcium N/A 8,480 20,000 16,700 18,400
Chromium 219 1.84 2.53 4.14 3.76

Cobalt 23c 1.53 2.44 2.79 3.00
Copper 3,130 2.04 2.64 4.90 3.73
Iron 54,800 5,230 7,270 7,660 7,590
Lead 400 2.80 4.50 5.04 5.50
Magnesium N/A 1,910 2,940 2,840 3,320
Manganese 10,700 170 259 247 276
Mercury 7.71 ND 0.0084 J ND 0.019 J
Potassium N/A 1,180 1,380 1,410 2,010
Sodium N/A 155 253 315 273
Thallium 5.16 ND ND ND 0.069 J
Vanadium 391 5.60 8.67 11.1 9.73
Zinc 23,500 7.43 10.7 13.2 14.3

BoreDrainField BoreDrainField BoreDrainField BoreDrainField
542DRN080210 542DRN090105 542DRN090210 542DRN100105

11/10/00 11/10/00 11/10/00 11/10/00
10 feet bgs 5 feet bgs 10 feet bgs 5 feet bgs

VOCs - EPA
Method 8260B Toluene 5,570 0.00034 J ND 0.00061 J 0.00031 J

Aluminum 78,100 5,830 9,460 11,200 6,810
Arsenic 3.59 0.562 0.767 1.05 0.848
Barium 15,600 147 203 169 191
Beryllium 156 0.391 J 0.530 J 0.684 0.430 J
Cadmium 77.9 ND ND ND 0.052 J
Calcium N/A 14,300 17,100 17,900 19,600
Chromium 219 4.85 4.02 4.49 3.76

Cobalt 23c 2.39 3.38 4.18 3.52
Copper 3,130 4.29 4.95 6.75 3.83
Iron 54,800 6,360 8,700 10,600 7,640
Lead 400 4.54 6.12 7.76 6.24
Magnesium N/A 2,300 3,450 3,910 2,720
Manganese 10,700 224 289 336 284
Mercury 7.71 0.016 J 0.011 J 0.022 J 0.013 J
Potassium N/A 1,130 1,900 2,260 1,220
Sodium N/A 230 282 566 289
Thallium 5.16 ND 0.072 J 0.069 J 0.064 J
Vanadium 391 8.61 13.7 12.9 11.9
Zinc 23,500 12.1 17.2 30.0 17.2

Analyte
NMED

Residential

Soil SSLb

NMED
Residential

Soil SSLb

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory

Method

Analyte

Metals - EPA
Method 6010

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory

Method

Chemical 
Class and
Laboratory

Method

Analyte
NMED

Residential

Soil SSLb

Table 7-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 11, 
Building 541 and 542a, Fort Wingate Depot Activity (concentrations in mg/kg) (3 of 5) 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 7-22 April 2010 
 
 

Table 7-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 11, 
Building 541 and 542a, Fort Wingate Depot Activity (concentrations in mg/kg) (4 of 5) 

BoreDrainField
BoreEast

LoadingDock
BoreEast

LoadingDock
542DRN100210 542ELD010105 542ELD010210

11/10/00 11/30/00 11/30/00
10 feet bgs 5 feet bgs 10 feet bgs

VOCs - EPA
Method 8260B Toluene 5,570 ND 0.00020 J ND

Acenaphthene 3,440 ND 0.019 J 15.4 J
Acenaphthylene N/A ND ND 0.474 J
Anthracene 17,200 ND 0.014 J 24.0 J
Benzo(a)anthracene 4.81 ND 0.050 J 8.53 J
Benzo(a)pyrene 0.481 ND 0.040 J 2.50 J
Benzo(b)fluoranthene 4.81 ND 0.057 J 3.94 J
Benzo(g,h,i)perylene N/A ND ND 0.839 J
Benzo(k)fluoranthene 48.1 ND 0.015 J 1.26 J
Carbazole N/A ND ND 2.88 J
Chrysene 481 ND 0.052 J 7.62 J
Dibenzofuran 78c ND ND 8.41 J
Fluoranthene 2,290 ND 0.153 J 46.6 J
Fluorene 2,290 ND 0.0095 J 16.8 J
Indeno(1,2,3-cd)pyrene 4.81 ND ND 0.849 J
2-Methylnaphthalene N/A ND ND 0.755 J
Naphthalene 45 ND ND 0.418 J
Phenanthrene 1,830 ND 0.037 J 88.7 J
Pyrene 1,720 ND 0.195 36.8 J
Aluminum 78,100 7,890 8,050 22,000
Arsenic 3.59 0.865 0.581 1.00 J
Barium 15,600 127 326 393 J
Beryllium 156 0.427 J 1.39 0.957
Cadmium 77.9 ND 0.172 0.248 J
Calcium N/A 12,300 21,400 29,300 J
Chromium 219 3.75 5.20 9.62 J

Cobalt 23c 3.50 3.65 12.4 J
Copper 3,130 4.48 4.77 23.8 J
Iron 54,800 7,830 14,000 19,700
Lead 400 6.06 17.0 42.4 J
Magnesium N/A 2,780 2,770 8,440 J
Manganese 10,700 252 520 495
Mercury 7.71 0.021 J 0.011 J 0.033
Nickel 1,560 ND ND 18.0 J
Potassium N/A 1,690 1,670 3,740
Sodium N/A 209 103 1,620 J
Thallium 5.16 0.067 J 0.059 J 0.082 J
Vanadium 391 11.0 17.0 49.4 J
Zinc 23,500 17.0 34.9 54.9 J
HMX 3,060 ND 0.67 0.928 J
RDX 35.6 ND 0.844 0.37

Chemical 
Class and
Laboratory

Method

Analyte
NMED

Residential

Soil SSLb

Explosives - EPA 
Method 8330

SVOCs - EPA
Method 8270B

Metals - EPA
Method 6010
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Table 7-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 11, 
Building 541 and 542a, Fort Wingate Depot Activity (concentrations in mg/kg) (5 of 5) 

Outfall
BoreEast

LoadingDeck
Cesspool SepticTank

542OUTSED01 542ELD010210-FD 542CESSED01 542SEPSED01
11/07/00 11/30/00 11/07/00 11/07/00

0.5 feet bgs 10 feet bgs 0.5 feet bgs 0.5 feet bgs
Carbon disulfide 1,940 ND ND ND 0.117 J
Methylene chloride 199 0.00074 J ND 0.0016 J ND
2-Methylnaphthalene N/A ND ND ND 0.014 J
Acenaphthene 3,440 ND 0.083 J ND ND
Anthracene 17,200 ND 0.054 J ND 0.024 J
Benzo(a)anthracene 4.81 ND 0.094 J 0.022 J 0.094 J
Benzo(a)pyrene 0.481 ND 0.043 J 0.028 J 0.069 J
Benzo(b)fluoranthene 4.81 ND 0.069 J 0.089 J 0.091 J
Benzo(g,h,i)perylene N/A ND ND ND 0.045 J
Benzo(k)fluoranthene 48.1 ND 0.022 J 0.025 J 0.034 J

Carbazole N/A ND ND 0.0091 J ND
Chrysene 481 ND 0.093 J 0.044 J 0.094 J

Dibenzofuran 78c ND 0.026 J ND ND
Fluoranthene 2,290 ND 0.283 J 0.044 J 0.168 J
Fluorene 2,290 ND 0.046 J ND 0.018 J
Indeno(12,3-cd)pyrene 4.81 ND ND ND 0.050 J
Naphthalene 45 ND ND ND 0.059 J
Phenanthrene 1,830 ND 0.195 J ND 0.143 J
Pyrene 1,720 ND 0.328 J 0.035 J 0.168 J
Aluminum 78,100 11,400 19,500 10,800 1,050
Antimony 31.3 ND ND ND 2.77 J
Arsenic 3.59 0.804 1.84 1.03 8.32
Barium 15,600 159 444 J 185 23.1
Beryllium 156 0.592 0.853 0.642 ND
Cadmium 77.9 0.060 J 0.072 J ND 4.28
Calcium N/A 15,000 21,800 J 19,500 1,570
Chromium 113,000 4.21 5.07 J 4.51 11.9

Cobalt 23c 2.89 5.42 J 3.43 0.606
Copper 3,130 5.56 24.4 J 6.48 26.0
Iron 54,800 9,410 27,800 9,580 2,350
Lead 400 7.56 9.10 J 6.56 98.7
Magnesium N/A 3,900 13,300 J 3,960 212
Manganese 10,700 295 610 343 16.3
Mercury 7.71 0.019 J 0.021 J 0.012 J 0.377
Nickel 1,560 ND 26.7 J ND ND
Potassium N/A 2,780 3,420 2,720 272 J
Selenium 391 ND ND ND 1.52 J
Sodium N/A 76.1 3,450 J 131 272
Silver 391 ND ND ND 0.933 J
Thallium 5.16 0.056 J 0.149 J 0.215 J ND
Vanadium 391 10.7 16.6 J 12.3 3.28
Zinc 23,500 22.1 24.6 J 16.1 6120

Wipe Wipe Wipe
B542WIPE04 B542WIPE06 B542WIPE07

10/19/00 10/19/00 10/19/00
Surface Sample Surface Sample Surface Sample

Explosives - EPA 
Method 8330

HMX 3,060 0.011 0.012 0.009

a  Data referenced from PMC, 2002
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations exceeding SSLs are bold.
c  EPA Region 6 Human Health Specific Screening Levels, December 2009.
Positive detections of organic compounds are shaded.
bgs – below ground surface   N/A – not applicable   ND – not detected   FD – field duplicate  
J – Estimated value below RL

(wipe concentrations in mg/cm2)

VOCs - EPA
Method 8260B

Chemical 
Class and
Laboratory

Method

Analyte
NMED

Residential

Soil SSLb

Chemical 
Class and
Laboratory

Method

Analyte

NMED
Residential

Soil SSLb

SVOCs - EPA
Method 8270B

Metals - EPA
Method 6010
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Table 7-2 Summary of Reportable Explosives Concentrations in Groundwater, 
Western Workshop Areas, Fort Wingate Depot Activity a (concentrations in µg/L)  

TMW11 TMW11 FD TMW15 TMW11 TMW11 FD TMW15

2/16/01 2/16/01 2/16/01 4/30/01 4/30/01 5/1/01

RDX N/A N/A 0.260 J 0.290 J ND 0.270 J 0.270 J ND
2,4-Dinitrotoluene N/A N/A ND ND ND ND ND 0.180 J
2,6-Dinitrotoluene N/A N/A ND ND ND ND ND ND
Nitrobenzene N/A N/A ND ND ND ND ND ND
Nitrate-N 10,000 10,000 690 690 1,800 720 700 1,600
Nitrite-N by Calculation N/A 1,000 ND 40 J ND 200 J 200 J 200 J
Fluoride 1,600 4,000 ND ND ND 1,800 1,600 ND

a  Data referenced from PMC, 2002
b  New Mexico Water Quality Control Commission Standard, if available
c  EPA Drinking Water Maximum Contaminant Level, if available
N/A – not applicable   ND – not detected   FD – field duplicate   J – Estimated value below RL

TMW14A TMW16 TMW17 TMW18 TMW19

5/2/01 5/3/2001 4/30/2001 5/1/2001 5/2/2001

RDX N/A N/A 0.120 J ND ND ND ND
2,4-Dinitrotoluene N/A N/A ND 0.130 J ND 0.140 J 0.100 J
2,6-Dinitrotoluene N/A N/A ND ND ND 0.24 ND
Nitrobenzene N/A N/A 0.22 ND ND ND ND
Nitrate-N 10,000 10,000 ND ND ND ND ND
Nitrite-N by Calculation N/A 1,000 ND ND ND ND ND
Fluoride 1,600 4,000 580 ND 1,900 ND ND

a  Data referenced from PMC, 2002
b  New Mexico Water Quality Control Commission Standard, if available
c  EPA Drinking Water Maximum Contaminant Level, if available
N/A – not applicable   ND – not detected   FD – field duplicate   J – Estimated value below RL

Water Quality 
Chemistry

Chemical 
Class and
Laboratory

Method

Analyte
NMWQCC 

Standardb

Explosives - Method 
8330

Explosives - Method 
8330

EPA MCLc

Water Quality 
Chemistry

Chemical 
Class and
Laboratory

Method

Analyte EPA MCLcNMWQCC 

Standardb
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Explosives Perchlorate VOCs SVOCs TPH-DRO Metals

8330B 6850 8260B 8270C 8015B
SW6010B and 

SW7471A

Explosives Perchlorate
Volatile Organic 

Compounds

Semi-Volatile 
Organic 

Compounds

Diesel Range 
Organics

RCRA Metals

Sample ID
Sample 
Location

Sample Depth
(feet bgs) Sample Type COC Comment

0611-SB09-D-0001 SB09 0-1 Discrete X X X X X

0611-SB09-D-0001 MS/MSD SB09 0-1 Discrete MS/MSD X X X X X

0611-SB09-D-0405 SB09 4-5 Discrete X X X X X

0611-SB09-D-0405-DUP SB09 4-5 Discrete Dup X X X X X

0611-SB10-D-0405 SB10 4-5 Discrete X X X X X

0611-SB10-D-0910 SB10 9-10 Discrete X X X X X

0611-SB10-D-6465 SB10 64-65 Discrete X X X X X

0611-SB11-D-0405 SB11 4-5 Discrete X X X X X

0611-SB11-D-0405-DUP SB11 4-5 Discrete Dup X X X X X

0611-SB11-D-0910 SB11 9-10 Discrete X X X X X

0611-SB11-D-1920 SB11 19-20 Discrete X X X X X

0611-SB11-D-6465 SB11 64-65 Discrete X X X X X

0611-SB12-D-0001 SB12 0-1 Discrete X X X X X

0611-SB12-D-0001-DUP SB12 0-1 Discrete Dup X X X X X

0611-SB12-D-0405 SB12 4-5 Discrete X X X X X

0611-SB12-D-0910 SB12 9-10 Discrete X X X X X

0611-SB12-D-6465 SB12 64-65 Discrete X X X X X

0611-SB13-D-0405 SB13 4-5 Discrete X X X X X

0611-SB13-D-0405-DUP SB13 4-5 Discrete Dup X X X X X

0611-SB13-D-0910 SB13 9-10 Discrete X X X X X

0611-SB13-D-0910 MS/MSD SB13 9-10 Discrete MS/MSD X X X X X

0611-SB13-D-1920 SB13 19-20 Discrete X X X X X

0611-SB13-D-6465 SB13 64-65 Discrete X X X X X

0611-TB01-D SWMU 11 N/A Discrete Trip Blank X

0611-EB01-D SWMU 11 N/A Discrete Equipment Blank X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate)

0611-TB02-D SWMU 11 N/A Discrete Trip Blank X

0611-EB02-D SWMU 11 N/A Discrete Equipment Blank X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate)

57 57 57 57 4 57
6 6 6 6 1 6
2 2 2 2 1 2
0 0 2 0 0 0
2 2 2 2 1 2

Total Soil Samples 67 67 67 67 7 67

Total Water Samples 2 2 4 2 1 2

69 69 71 69 8 69

Notes
bgs - below ground surface
Discrete = discrete location sample
Dup = duplicate sample
Lab QC = Matrix spike/matrix spike duplicate sample set which will be triple the normal sample volume
MS/MSD = matrix spike/matrix spike duplicate

Method

Total Analyses

Specific Analyses Requested

Total Normal Samples
Total Duplicates

Total Equipment Blanks (Rinsate water sample)
Total Trip Blanks

Total MS/MSD Samples (lab counts each separately)

Table 7-3 Proposed RCRA Facility Investigation Sampling and Analyses for SWMU 11, Fort Wingate Depot Activity (1 of 2) 
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Explosives Perchlorate VOCs SVOCs TPH-DRO Metals

8330B 6850 8260B 8270C 8015B
SW6010B and 

SW7471A

Explosives Perchlorate
Volatile Organic 

Compounds

Semi-Volatile 
Organic 

Compounds

Diesel Range 
Organics

RCRA Metals

Sample ID
Sample 
Location

Sample Depth
(feet bgs) Sample Type COC Comment

0611-SB09-D-0001 SB09 0-1 Discrete X X X X X

0611-SB09-D-0001 MS/MSD SB09 0-1 Discrete MS/MSD X X X X X

0611-SB09-D-0405 SB09 4-5 Discrete X X X X X

0611-SB09-D-0405-DUP SB09 4-5 Discrete Dup X X X X X

0611-SB10-D-0405 SB10 4-5 Discrete X X X X X

0611-SB10-D-0910 SB10 9-10 Discrete X X X X X

0611-SB10-D-6465 SB10 64-65 Discrete X X X X X

0611-SB11-D-0405 SB11 4-5 Discrete X X X X X

0611-SB11-D-0405-DUP SB11 4-5 Discrete Dup X X X X X

0611-SB11-D-0910 SB11 9-10 Discrete X X X X X

0611-SB11-D-1920 SB11 19-20 Discrete X X X X X

0611-SB11-D-6465 SB11 64-65 Discrete X X X X X

0611-SB12-D-0001 SB12 0-1 Discrete X X X X X

0611-SB12-D-0001-DUP SB12 0-1 Discrete Dup X X X X X

0611-SB12-D-0405 SB12 4-5 Discrete X X X X X

0611-SB12-D-0910 SB12 9-10 Discrete X X X X X

0611-SB12-D-6465 SB12 64-65 Discrete X X X X X

0611-SB13-D-0405 SB13 4-5 Discrete X X X X X

0611-SB13-D-0405-DUP SB13 4-5 Discrete Dup X X X X X

0611-SB13-D-0910 SB13 9-10 Discrete X X X X X

0611-SB13-D-0910 MS/MSD SB13 9-10 Discrete MS/MSD X X X X X

0611-SB13-D-1920 SB13 19-20 Discrete X X X X X

0611-SB13-D-6465 SB13 64-65 Discrete X X X X X

0611-TB01-D SWMU 11 N/A Discrete Trip Blank X

0611-EB01-D SWMU 11 N/A Discrete Equipment Blank X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate)

0611-TB02-D SWMU 11 N/A Discrete Trip Blank X

0611-EB02-D SWMU 11 N/A Discrete Equipment Blank X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate)

57 57 57 57 4 57
6 6 6 6 1 6
2 2 2 2 1 2
0 0 2 0 0 0
2 2 2 2 1 2

Total Soil Samples 67 67 67 67 7 67

Total Water Samples 2 2 4 2 1 2

69 69 71 69 8 69

Notes
bgs - below ground surface
Discrete = discrete location sample
Dup = duplicate sample
Lab QC = Matrix spike/matrix spike duplicate sample set which will be triple the normal sample volume
MS/MSD = matrix spike/matrix spike duplicate

Method

Total Analyses

Specific Analyses Requested

Total Normal Samples
Total Duplicates

Total Equipment Blanks (Rinsate water sample)
Total Trip Blanks

Total MS/MSD Samples (lab counts each separately)

Table 7-3 Proposed RCRA Facility Investigation Sampling and Analyses for SWMU 11, Fort Wingate Depot Activity (2 of 2) 
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Photograph 7-1 Building 542, facing west, Fort Wingate Depot Activity 

 
Photograph 7-2 Building 542, facing west, Fort Wingate Depot Activity 
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Photograph 7-3 Building 542, facing northeast, Fort Wingate Depot Activity 

 
Photograph 7-4 Building 542 interior floor drain, Fort Wingate Depot Activity 
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Photograph 7-5 Building 542 interior, Fort Wingate Depot Activity 

 
Photograph 7-6 Building 541, facing south, Fort Wingate Depot Activity 
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8.0 SWMU 20: Western Landfill 

8.1 Background 

8.1.1 Location, Description, and Operational History 
The Western Landfill Area is an inactive burial site located approximately 0.5 mile west of the 
Administrative Area, southwest of the Sewage Treatment Plant and directly west of Building 23 as 
shown in Figures 8-1 and 8-2. Photographs 8-1 through 8-6, which are provided at the end of this 
section, show various views of the Western Landfill. The Western Landfill is predominantly located 
in Parcel 7, but is partially located in Parcel 6 and has therefore been included with the Parcel 6 
investigation activities. 

Based on review of historical aerial photography, the Western Landfill Area originally appeared to 
consist of four elongated areas or closed trenches defined by depressions and disturbed vegetation 
(ERM, 1997). Each area was approximately 100 feet in length and 50 feet in width, and generally 
oriented from north to south (ERM, 1997). A large mound of soil remained in the vicinity which is 
likely native soils resulting from trench excavation activities (ERM, 1997). Personnel previously 
stationed at the FWDA installation reported that the trenches were excavated shortly before the 
installation was closed in 1993, and nonhazardous materials (for example, trash, refuse, debris, etc.) 
were disposed of in the trenches (ERM, 1997). However, aerial photographs show historical 
operations at this location beginning prior to 1948. Three additional large disturbed areas were also 
located in proximity to the four trenches (ERM, 1997). Environmental restoration activities were 
completed at these seven areas in 2005 (USACE, 2005). All debris was removed from the trenches 
and soil confirmation sampling verified that all hazardous materials and contaminated soil were 
removed from the excavations. The trenches were backfilled with clean soil and the area has since 
been revegetated. 

Previous interpretation of aerial photography also indicated that an area to the southwest of the 
Western Landfill may have had historic operations. This site is described as Feature 4 and is adjacent 
to the former location of a pre-World War II (WWII) magazine as shown in Figures 8-2 and 8-3. 
Feature 4 has not been previously investigated. 

8.1.2 Surface Conditions 
The SWMU 20 area is generally flat and the vegetation cover consists mostly of grass and sagebrush. 
SWMU 20 is immediately to the east of a regional drainage arroyo. 

8.1.3 Subsurface Conditions 
The SWMU 20 area is underlain by unconsolidated alluvium to depths of at least 15 feet bgs as 
determined during the landfill waste removal activities (USACE, 2005). No groundwater wells have 
been installed at SWMU 20, but the depth to groundwater in this area is estimated to be 60 to 
70 feet bgs. 
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Figure 8-1 Location Map for SWMU 20, Fort Wingate Depot Activity 
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Figure 8-2 Aerial Photograph 2005 SWMU 20, Fort Wingate Depot Activity 
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8.1.4 Waste Characteristics and Contaminants of Potential Concern 
As determined from the 2001 removal activity, the waste encountered in the Western Landfill 
generally consisted of solid waste of the sort typically generated during the warehousing, packaging, 
and demilitarization of munitions, with a few exceptions. The primary types of waste included metal 
banding, various types of wood debris, plastic debris, electrical wiring, and construction and 
demolition debris. Minor amounts of glass, ash, automobile parts, and a few crushed metal and plastic 
containers were also present. Material described as unusual included 120 demilitarized projectiles and 
demolition debris thought to be associated with the Deactivation Furnace were found in trench DT4, 
several crushed drums were found in trench DT2, and several areas thought to be ash were 
encountered. There is no reason to expect a release at Feature 4 other than its proximity to the 
Western Landfill. Due to the items recovered and compounds detected in soil during excavation of 
the nearby Western Landfill, COPCs for Feature 4 include explosives, RCRA metals, VOCs, SVOCs, 
pesticides, and chlorinated herbicides. 

8.2 Previous Investigations 

8.2.1 Nonsampling Data 
Nonsampling data available for SWMU 20 are summarized below. 

Aerial Report; Environmental Research, Inc., 2006 
Previous nonsampling data includes aerial imagery from 1935, 1948, 1952, 1958, 1962, 1966, 1973, 
1978, 1985, 1991, 1993, and 1997 (ERI, 2006). The 1935 aerial photograph shows a pre-World 
War II (WWII) magazine located to the south of the Western Landfill and to the east of Feature 4, as 
well as dirt roads that lead to this area (Figure 8-3). Historical operations at SWMU 20 are first 
visible beginning with the 1948 aerial photo where an access road is shown leading to an area of 
dark-toned material and debris. This photo also shows a drainage feature that was constructed to 
channelize the arroyo to the west of this area. By 1948 the pre-WWII magazine had been removed. 
However, dirt roads are still present in this area and they lead to Feature 4, which is an area that may 
be disturbed ground or natural vegetation that is adjacent to the constructed drainage feature. 
Historical operations are present at SWMU 20 through the 1966 aerial photograph with signs of 
debris, ground scars, and trenching. However, historical operations or signs of an environmental 
release at Feature 4 were not specifically observed in any of the available aerial photographs. 

Report of Investigation for Potential Environmental Areas of Concern; USACE, 2007 
This report documents an investigation completed at AOCs located outside of the boundaries of 
current SWMUs and AOCs. Investigation activities were not completed within SWMU 20. However, 
the report includes background information relevant to the WWI magazines. A World War I (WWI) 
magazine was formerly located within SWMU 20 to the east of Feature 4. WWI magazines 
historically stored bulk explosives in boxes prior to WWII. The magazines were wood buildings with 
metal roofs and were approximately 20 feet by 50 feet in size. All WWI magazines were demolished 
prior to WWII to clear space for the current structures at FWDA. 
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Figure 8-3 Aerial Photograph 1935, SWMU 20, Fort Wingate Depot Activity 
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8.2.2 Sampling Data 
Previous investigation phases have been completed at SWMU 20 and are summarized below. 
Available analytical data from previous investigations are summarized in Table 8-1 (provided at the 
end of this section). The samples designated as “Excavation Derived Waste” represent the 
composition of the waste that was removed; the samples designated as “Confirmation Samples” 
represent the existing material that remained in place after excavation. Figure 8-4 presents the 
locations of previous investigation activities. 

Final Remedial Investigation/Feasibility Study & RCRA Corrective Action Program Document; 
ERM Program Management Company, 1997 
Twenty-nine investigation trenches were completed in the four main trenches (DT1 to DT4) and three 
disturbed areas (DA1 to DA3) during the remedial investigation (RI) to determine the depth of the 
landfill. The investigation trenches penetrated the full thickness of wastes in the vertical and 
horizontal planes. Waste was encountered in all four disposal trenches and one of the disturbed 
ground areas. The waste encountered in the Western Landfill generally consisted of solid waste of the 
sort typically generated during the warehousing, packaging, and demilitarization of munitions, with a 
few exceptions. The primary types of waste included metal banding, various types of wood debris, 
plastic debris, electrical wiring, and construction and demolition debris. Minor amounts of glass, ash, 
automobile parts, and a few crushed metal and plastic containers were also present. Material 
described as unusual included 120 demilitarized projectiles and demolition debris thought to be 
associated with the Deactivation Furnace were found in trench DT4, several crushed drums were 
found in trench DT2, and several areas thought to be ash were encountered. The report does not 
indicate the specific locations where ash was found. 

Generally, a cover of 1 to 7 feet of sandy silt to silty-clayey sand was observed over the disposal 
trenches. The maximum depth of waste ranged from approximately 7 to 14 feet bgs. During the RI, 
15 waste and 16 soil samples were collected and analyzed for explosives, VOCs, SVOCs, pesticides, 
PCBs, metals, and nitrate/nitrite. Several SVOCs, three VOCs (bromomethane, 1,1,1-trichloroethane, 
and chlorobenzene), pesticides, and metals were detected at low concentrations exceeding 
background values of native soil. The report does not indicate a specific source for the final 
background values, only a description of a 1992 work plan that outlined the methodology for 
determination of the background values. Area DA3 was the only disturbed area found to contain 
significant amounts of waste: a layer of 5-inch rocket fins present from just below the ground surface 
to a depth of approximately 3 feet bgs. Investigation trenches were able to penetrate the full thickness 
of the wastes. The extent of contamination was believed to be limited to the visible waste and 
associated matrix and not to have impacted the native soil below the landfill. However, there is no 
indication in the report as to why the waste was not expected to have impacted the native soil. 
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Figure 8-4 Previous Investigation Areas, SWMU 20, Fort Wingate Depot Activity 
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Final Report Removal and Disposal of Western Landfill; USACE, 2005 
In 2001, waste and debris were removed from the Western Landfill. Approximately 12,800 yd3 of 
debris and soil were excavated and disposed of off site. No live munitions or explosives of concern 
(MEC) items were recovered during removal activities. Approximately 186 tons of MEC-related 
scrap and metal debris were recovered and recycled during these activities. No unexploded ordnance 
(UXO) was found in any of the landfill cells or at the site. Compounds detected in the excavated soil 
included several VOCs, SVOCs, pesticides, and chlorinated herbicides at concentrations below their 
respective NMED SSLs or EPA RSLs. Arsenic was detected at several locations with a maximum 
concentration of 9.9  mg/kg at Site 4, which is above the NMED SSL of 3.59 mg/kg. Additionally, 
benzo(a)pyrene was detected at Site 1 at a concentration of 0.68J mg/kg, which is above the NMED 
SSL of 0.481 mg/kg. 

Following the excavation activities, confirmation soil samples were collected from the bottom of the 
excavations and the site was backfilled with clean soil, regraded, and revegetated. Post-excavation 
confirmation samples detected low or qualified concentrations of toluene and five chlorinated 
herbicide compounds, at concentrations below their applicable NMED SSLs or EPA RSLs. 

Final Report on Airborne Geophysical Survey; Battelle, 2009 

In January, 2009, a low-altitude airborne vertical magnetic gradient geophysical survey was 
conducted over the Fort Wingate Army Depot, New Mexico. The objective of the survey was to 
collect data over areas delineated by the United States Army Engineering Support Center to define the 
limits of UXO contamination with an emphasis on pits and trenches. The main survey area consisted 
of 1,650 acres; however, due to topography and vegetation, only 1,489 acres were actually surveyed. 
The typical survey altitude was 1 to 5 meters above ground level in the low, flat areas, and 5 to 10 
meters above ground level in the valleys and rugged terrain areas. 

The results of the airborne geophysical survey for SWMU 20 are shown in Figure 8-5. 

8.2.3 Conceptual Model 

8.2.3.1 Nature and Extent of Contamination 
Based on review of the operational history of the Western Landfill, visual inspection of the site, and 
evaluation of available analytical data, the release of COPCs to the environment is limited to the 
former landfill trench locations that have since been excavated and removed (USACE, 2005). 
Post-excavation confirmation samples detected low or qualified concentrations of toluene and five 
chlorinated herbicide compounds, at concentrations below their applicable NMED SSLs or EPA 
RSLs. Based on previous investigations at SWMU 20, the COPCs for this site are explosives, RCRA 
metals, VOCs, SVOCs, pesticides, and chlorinated herbicides. Historical soil analytical data from the 
various investigation phases are presented in Table 8-1 (provided at the end of this section).The 
nature and extent of contamination has been defined and remediated at the Western Landfill. The 
nature and extent of potential soil contamination at Feature 4 to the southwest of the Western Landfill 
has not been evaluated. 

8.2.3.2 Fate and Transport 
If contamination is present at Feature 4 of SWMU 20, it could pose a threat to human health and the 
environment through exposure to contaminated surface or subsurface soils.  

8.2.3.3 Data Gaps 
No historic sampling data exist for Feature 4. 
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Figure 8-5 Airborne Geophysical Survey, 2008, Fort Wingate Depot Activity 
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8.3 Investigation Methods 

8.3.1 Contaminant Source 
The potential contaminant source associated with Feature 4 of SWMU 20 would be undocumented 
historical releases of hazardous substances to the surface or subsurface soils as a result of 
undocumented historical operations at this site. 

8.3.2 Media Characterization 
The presence of soil contamination at Feature 4 of SWMU 20 will be evaluated by collecting soil 
samples from one direct-push borehole in an area most likely to have been potentially impacted by 
historical operation. An aerial magnetometry survey was completed in January 2009. The magnetic 
anomalies associated with Feature 4 are shown on Figure 8-5.Since no subsurface disturbance was 
indicated in the historical aerial photographs, no burial activities are believed to have occurred at 
Feature 4. Therefore, the soil boring location was chosen based on evidence of historical surface 
disturbance identified in the historical aerial photographs and the magnetic anomaly at the northern 
end of Feature 4. The final soil boring location will be determined during the field investigation and 
will be located in an area believed to represent the area most likely to have been impacted by 
historical operations. 

8.3.3 Quality Assurance/Quality Control 
The QA/QC practices specified in the project QAPP (included as Appendix C) will be followed 
during all sampling activities.  

8.4 Scope of Activities 
The following field activities will be conducted during the RFI at Feature 4 of SWMU 20: 

 Installation of one soil boring using direct-push drilling methods. 

 Collection and analysis of surface and subsurface soil samples. 

8.4.1 Borehole Installation and Soil Sampling 
Soil sampling will be conducted to evaluate the potential presence of environmental impacts from 
potential undocumented historical operations at Feature 4 of SWMU 20. Due to the proximity of this 
site to the Western Landfill, the COPCs for the Western Landfill will be investigated at Feature 4. 

Field activities will include the advancement of one soil boring at the site. An approximate borehole 
location is shown in Figure 8-2 although the final location will be selected to represent the location 
most likely to have been potentially impacted by historical operations at Feature 4. The location will 
be chosen during the field investigation as potential ground surface disturbances observed in the 
historical aerial photographs in the northern portion of Feature 4 are verified on the ground surface. 
A MI surface soil sample will be collected and analyzed for explosives (EPA Method 8330B) at the 
boring location. The MI decision unit will be 100- by 100-feet in size and will be comprised of 50 MI 
subsamples. One discrete soil sample will also be collected from 4- to 5-feet bgs.  

Once the location is selected, the boring will be advanced to 5 feet bgs with analytical samples 
collected at the 0- to 1-foot bgs and 4- to 5-feet bgs intervals. One subsurface soil boring will be 
advanced using a direct-push drilling method. This method will allow not only sample collection but 
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observation and description of the soil column at each location to allow visual identification of soil 
staining, lithology changes, etc., and collection of field measurements with a PID. 

The sampling process will be completed as follows: 

1. The drilling rods and sampling sleeve will be advanced to each depth interval to recover specified 
samples. 

2. The recovered soil cores will be geologically logged and field-screened using a PID.  

3. Discrete grab soil samples will be extracted from the appropriate depth intervals and placed into 
appropriate sample bottles as specified in the project QAPP (Appendix C).  

4. Remaining soil shall be emptied from the sampling sleeves and contained in drums for 
appropriate sampling and disposal. 

5. At the conclusion of drilling, the borehole will be abandoned by backfilling with hydrated 
bentonite chips. 

6. The borehole location will be identified with a survey spike that incorporates colored flagging. 

Table 8-2 (provided at the end of this section) summarizes the proposed soil sampling at SWMU 20. 
All samples will be analyzed for explosives (EPA Method 8330B); RCRA metals (EPA 
Method 6010B and Method 7471A); VOCs (EPA Method 8260B); SVOCs (EPA Method 8270C); 
pesticides (EPA Method 8081A); and chlorinated herbicides (EPA Method 8151). All samples will be 
analyzed in accordance with the project QAPP (Appendix C).  
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DA1010102 DA1020102 DA1030103 DA2010101
1/23/96 1/23/96 1/23/96 1/24/96

Excavation Excavation Excavation Excavation
SVOCs - EPA
Method 8270B Phenol 0.052 18,300 0.09 0.2 0.11 ND

Arsenic 2.5 3.59 ND ND ND 3.99
Cadmium 1.2 77.9 ND ND ND 2.72
Copper 2.84 3,130 ND ND ND 15.5
Lead 0.467 400 ND ND ND 36
Zinc 3.34 23,500 ND 48.2 ND 64.3

DA2020101 DA2030101 DA3010101 DA3010207
1/24/96 1/24/96 1/25/96 1/25/96

Excavation Excavation Excavation Excavation
2-Methylnaphthalene 0.032 N/A 0.067 0.39 ND ND
Benzo(a)anthracene 0.041 4.81 0.55 ND ND ND
Benzo(b)fluoranthene 0.31 4.81 1.4 ND ND ND
Benzo(g,h,i)perylene 0.18 N/A 0.55 ND ND ND
Benzo(k)fluoranthene 0.13 48.10 0.57 ND ND ND
Chrysene 0.032 481 0.78 0.11 ND ND
Fluoranthene 0.032 2,290 0.28 0.058 ND ND
Phenanthrene 0.032 1,830 0.19 0.19 ND ND
Phenol 0.052 18,300 ND ND 0.13 0.11
Pyrene 0.083 1,720 0.5 0.16 ND ND
Arsenic 2.5 3.59 2.93 ND 6.68 ND
Barium 3.29 15,600 ND ND 798 ND
Lead 0.467 400 ND 74 51 ND
Zinc 2.34 23,500 ND 57 ND ND

DA2020101 DA2030101 DA3010101 DA3010207
1/24/96 1/24/96 1/25/96 1/25/96

Excavation Excavation Excavation Excavation
2-Methylnaphthalene 0.032 N/A 0.067 0.39 ND ND
Benzo(a)anthracene 0.041 4.81 0.55 ND ND ND
Benzo(b)fluoranthene 0.31 4.81 1.4 ND ND ND
Benzo(g,h,i)perylene 0.18 N/A 0.55 ND ND ND
Benzo(k)fluoranthene 0.13 48.10 0.57 ND ND ND
Chrysene 0.032 481 0.78 0.11 ND ND
Fluoranthene 0.032 2,290 0.28 0.058 ND ND
Phenanthrene 0.032 1,830 0.19 0.19 ND ND
Phenol 0.052 18,300 ND ND 0.13 0.11
Pyrene 0.083 1,720 0.5 0.16 ND ND

Western Landfill

SVOCs - EPA
Method 8270B

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Western Landfill

Western Landfill

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

SVOCs - EPA
Method 8270B

Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (1 of 11) 
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Arsenic 2.5 3.59 2.93 ND 6.68 ND
Barium 3.29 15,600 ND ND 798 ND
Lead 0.467 400 ND 74 51 ND
Zinc 2.34 23,500 ND 57 ND ND

DA3010301 DT1030112 DT1050209 DT2010106
1/25/96 1/12/96 1/12/96 1/16/96

Excavation Excavation Excavation Excavation
VOCs - EPA
Method 8260B Bromomethane 0.26 22.3 ND ND ND 0.37

Acenaphthene 0.041 3,440 ND 0.15 ND ND
Fluoranthene 0.032 2,290 ND 0.16 ND ND
Phenanthrene 0.032 1,830 ND 0.34 ND ND
Phenol 0.052 18,300 0.089 ND ND ND
Pyrene 0.083 1,720 ND 0.17 ND ND

Miscellaneous Nitrite, nitrate - nonspecific 1.0 7,820 ND ND 33 ND
Arsenic 2.5 3.59 ND 2.92 2.95 3.49
Barium 3.29 15,600 ND ND ND 703
Iron 6.66 54,800 38,100 ND ND ND
Zinc 2.34 23,500 ND ND ND 50

DT2010207 DT2010506 DT2010607 DT2020104-FD
1/16/96 1/17/96 1/17/96 1/17/96

Excavation Excavation Excavation Excavation

Miscellaneous Nitrite, nitrate - nonspecific 1 7,820 34 ND ND 52
Arsenic 2.5 3.59 3.54 ND ND ND
Mercury 0.05 7.71 0.0591 ND ND ND
Zinc 2.34 23,500 59.3 52.3 49.4 48.8

DT2020104-FD DT2020204 DT2030102 DT3020212
1/17/96 1/17/96 1/17/96 1/19/96

Excavation Excavation Excavation Excavation
1,1,1-Trichloroethane 0.2 21,800 ND ND 0.43 ND
Chlorobenzene/ Monochlorobenzene 0.1 508 ND ND 0.22 ND
Benzo(a)anthracene 0.041 4.81 ND ND 0.081 ND
Chrysene 0.032 481 ND ND 0.058 ND
Fluoranthene 0.032 2,290 ND ND 0.12 0.065
Phenanthrene 0.032 1,830 ND ND 0.16 0.066
Pyrene 0.083 1,720 ND ND 0.14 ND

Miscellaneous Nitrite, nitrate - nonspecific 1 7,820 58 ND ND 31
Zinc 2.34 23,500 50.1 ND ND 66.4

VOCs - EPA
Method 8260B

SVOCs - EPA
Method 8270B

NMED
Residential

Soil SSLc

Western Landfill

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory
Method

Analyte RLb

Western Landfill

SVOCs - EPA
Method 8270B

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Western Landfill

RLb

NMED
Residential

Soil SSLc

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory
Method

Analyte

Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (2 of 11) 
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Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (3 of 11) 

DT4010106 DT4010208 DT4020107 DT4020212
1/22/96 1/22/96 1/22/96 1/22/96

Excavation Excavation Excavation Excavation
Bis(2-ethylhexyl)phthalate 0.48 280 ND ND ND 6.7
Phenol 0.052 18,300 0.22 0.26 0.18 0.13

Miscellaneous Nitrite, nitrate - nonspecific 1 7,820 42 94 68 38
Arsenic 2.5 3.59 5.05 ND 3.73 ND
Lead 0.467 400 ND 17 ND ND
Zinc 2.34 23,500 ND 63.7 52.2 ND

DT4020306 DT4020416 DT4040206 DT4040409
2/15/96 2/15/96 2/16/96 2/16/96

Excavation Excavation Excavation Excavation

Miscellaneous Nitrite, nitrate - nonspecific 1 7,820 38 ND 70 66
Arsenic 2.5 3.59 2.93 2.71 3 ND
Lead 0.467 400 79 ND 18.9 ND

Site 3 Site 3 Site 3 Site 3 Site 3 Site 3 Site 3 Site 3 Site 3

CF071-III-01/ 
100401/0+0

CF072-III-02/ 
100401/0+25

CF073-III-03/ 
100401/0+50

CF074-III-04/ 
100401/0+75

FD076-III-
06/ 100401

CF076-III-
05/ 

100501/0+
100

CF077-III-
06/ 

100501/0+
125

CF078-III-
07/ 

100501/0+
150

CF079-III-
08/ 

100501/0+
175

Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation
Aluminum N/A 78,100 3,580 6,720 4,900 3,270 4,710 3,910 5,430 6,220 3,670
Antimony 0.12 31.3 0.19B 0.16B 0.19B ND ND 0.17B 0.20B 0.22B 0.18B
Arsenic N/A 3.59 2.0 2.4 2.3 2.1 2.0 2.3 2.1 2.2 2.0
Barium N/A 15,600 193 293 161 145 185 157 183 201 112
Beryllium N/A 156 0.36 0.63 0.56 0.39 0.41 0.41 0.48 0.57 0.37
Cadmium 0.093 77.9 0.039B 0.051B 0.058B 0.044B 0.047B 0.036 0.073B 0.099B 0.05
Calcium N/A N/A 11,900 18,000 13,400 14,000 14,500 11,000 15,900 16,600 13,500
Chromium N/A 219 3.1 5.5 4.2 2.7 3.5 3.3 4.4 4.9 2.9

Cobalt N/A 23d
2.7 4.2 4.1 2.4 3.5 2.8 3.6 4.0 3.0

Copper N/A 3,130 3.2 6.2 5.6 3.0 3.4 3.4 4.1 5.6 3.2
Iron N/A 54,800 6,670 9,600 8,300 6,960 7,160 7,240 7,890 8,880 9,550
Lead N/A 400 5.0 8.0 6.8 5.3 5.5 5.5 6.4 7.4 5.3
Magnesium N/A N/A 1,590 2,780 2,100 1,490 1,850 1,660 2,370 2,660 1,610
Manganese N/A 10,700 234 334 279 331 304 236 298 294 317
Mercury N/A 7.71 0.012B 0.034B 0.025B 0.012B 0.016B 0.016B 0.018B 0.018B 0.013B
Nickel N/A 1,560 3.9 6.8 5.7 4.1 4.5 4.5 5.5 6.2 4.1
Potassium N/A N/A 565 986 723 492 706 618 848 1050 566
Selenium 0.13 391 0.30B 0.41B 0.33B 0.18B 0.24B 0.24B 0.31 0.35B 0.38B
Sodium N/A N/A 224 1090 836 197 368 166 370 452 175
Vanadium N/A 391 10.8 16.0 12.2 10.0 12.3 10.9 12.2 13.7 11.7
Zinc N/A 23,500 13.3 21.6 19.3 12.5 14.6 14.2 18.3 23.1 14.7

Metals - EPA
Method 6010

Confirmation Samples

NMED
Residential

Soil SSLc

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory
Method

Analyte RLb

Western Landfill

SVOCs - EPA
Method 8270B

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Western Landfill

RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory
Method

Analyte



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity  8-19  April 2010 
 

Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (4 of 11) 

Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6

CF106-VI-03/ 
101201/0+36

CF104-VI-
01/ 

101201/0+11
N

CF105-VI-
02/ 

101201/0+11
S

CF111-VI-05/ 
101201/0+61N

CF112-VI-
06/ 

101201/0+
61S

CF113-VI-
07/ 

101201/0+
86N

CF114-VI-
08/ 

101201/0+
86S

CF115-VI-
09/ 

101201/0+
111N

CF116-VI-
10/ 

101201/0+
115S

Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation
Benzo(a)anthracene 0.380 4.81 0.038J ND ND ND ND ND ND ND 0.035
Benzo(b)fluoranthene 0.380 4.81 0.061J ND ND ND ND ND 0.037J ND 0.061J
Benzo(g,h,i)perylene 0.380 N/A ND ND ND ND ND ND ND ND 0.050J
Benzo(a)fluoranthene 0.380 48.1 ND ND ND ND ND ND ND ND 0.037
Benzo(a)pyrene 0.380 0.481 0.037J ND ND ND ND ND ND ND 0.048J
Chrysene 0.380 481 0.047J ND ND ND ND ND ND ND 0.048J
Fluoranthene 0.380 2,290 0.036J ND ND ND ND ND ND ND ND
Pyrene 0.380 1,720 0.044J ND ND ND ND ND ND ND 0.048J
Aluminum N/A 78,100 5,430 5,340 5,200 4,360 5,920 5,460 6,180 5,810 5,830
Antimony 0.12 31.3 0.33B 0.51B 0.45B 0.36B 0.42B 0.53B 0.43B 0.37B 0.66B
Arsenic N/A 3.59 2.3 2.3 2.3 1.9 2.2 2.3 2.6 2.4 2.7
Barium N/A 15,600 244 194 183 188 239 208 177 194 213
Beryllium N/A 156 0.36 0.42 0.35 0.3 0.46 0.40 0.61 0.42 0.66
Cadmium 0.093 77.9 ND 0.061B ND ND 0.029B ND 0.028B 0.031B 0.035B
Calcium N/A N/A 19,000 24,300 15,000 17,100 21,300 18,800 21,500 17,100 20,700
Chromium N/A 219 4.3 4.3 4.2 3.5 4.5 4.3 4.6 4.6 4.5

Cobalt N/A 23d
3.4 3.3 3.4 2.9 3.7 3.5 4.1 3.6 3.8

Copper N/A 3,130 4.8 5.5 4.2 3.8 5.1 5.2 6.1 6.0 6.9
Iron N/A 54,800 7,050 6,970 7,180 5,760 6,830 6,840 6,880 7,100 8,200
Lead N/A 400 6.9 10.5 6.4 5.4 7.0 8.3 7.2 9.0 8.4
Magnesium N/A N/A 2,520 2,420 2,280 1,980 2,910 2,430 2,450 2,540 2,410
Manganese N/A 10,700 239 401 250 186 253 248 230 273 318
Mercury N/A 7.71 0.0096B 0.013B 0.014B 0.011B 0.0097B 0.013B 0.013B 0.0094B 0.0099B
Nickel N/A 1,560 5.6 5.4 5.4 4.7 6.2 5.7 6.1 6.0 6.2
Potassium N/A N/A 2,050 1,730 1,550 1,430 2,070 2,010 2,160 1,990 2,080
Sodium N/A N/A 98.5B 166 62.8B 113 243 102B 273 98.9B 305
Vanadium N/A 391 12.4 12.7 11.9 9.9 12.7 12.2 17.7 12.6 15.9
Zinc N/A 23,500 17.8 18.3 17.3 14.0 18.0 19.0 19.0 19.9 19.3

2,4-DB (Butoxon) 0.012 490d
0.031J 0.0027J 0.0023J ND 0.028J ND ND ND ND

MCPP 2.100 61d
ND ND ND 1.100J 0.930J 1.300J 1.100J 1.100J 0.830J

2,4,5-TP (Silvex) 0.0053 490d
ND ND ND ND ND ND 0.0062 0.0014J ND

Confirmation Samples

SVOCs - EPA
Method 8270B

Metals - EPA
Method 6010

Chlorinated Herbicides- 
EPA Method 8151A

RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory
Method

Analyte



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity  8-20  April 2010 
 

Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6

CF118-VI-11/ 
101501/0+136N

CF119-VI-
12/ 

101501/0+13
6S

CF120-VI-
13/ 

101501/0+16
1N

CF121-VI-14/ 
101501/0+161S

FD122-08 
101501

CF123-VI-
15/ 

101501/0+
186N

CF124-VI-
16/ 

101501/0+
186S

CF107-VI-
04/ 

101501/0+
36S

FD108-07 
101201

Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation
2-Methylnaphthalene 0.380 N/A ND ND ND ND ND ND ND 0.039J 0.051J
Benzo(a)anthracene 0.380 4.81 ND ND ND ND ND ND ND 0.084J 0.340J
Benzo(b)fluoranthene 0.380 4.81 ND ND ND ND ND ND ND 0.160J 0.500
Benzo(g,h,i)perylene 0.380 N/A ND ND ND ND ND ND ND 0.097J 0.370
Benzo(a)fluoranthene 0.380 N/A ND ND ND ND ND ND ND 0.075J 0.270J
Benzo(a)pyrene 0.380 0.48 ND ND ND ND ND ND ND 0.110J 0.43
Chrysene 0.380 481 ND ND ND ND ND ND ND 0.110J 0.380
Dibenzo(a,h)anthracene 0.380 N/A ND ND ND ND ND ND ND ND 0.052J
Fluoranthene 0.380 2,290 ND ND ND ND ND ND ND 0.099J 0.460
Ideno(1,2,3-CD)pyrene 0.380 4.81 ND ND ND ND ND ND ND 0.100J 0.390
Phenanthrene 0.380 1,830 ND ND ND ND ND ND ND 0.63J 0.062J
Pyrene 0.380 1,720 ND ND ND ND 0.036J ND 0.049J 0.120J 0.500
Beta-BHC 0.0018 2.7 ND ND ND ND 0.003 ND ND 0.0077 ND
4,4-DDD 0.0018 20.3 ND ND ND ND ND ND ND 0.0052 ND
4,4-DDT 0.0018 17.2 ND 0.0046 ND 0.0032J 0.0029J 0.0039 ND 0.0075 ND
Endrin 0.0035 18.3 ND ND ND ND ND ND ND 0.0024J ND
Heptachlor 0.0018 0.871 ND ND ND ND ND ND ND 0.0029 ND

2,4-DB (Butoxon) 0.012 490d
ND ND ND ND ND ND ND 0.0034J 0.0038J

Dichloroprop 0.013 N/A ND ND ND ND 0.0014J ND ND 0.00069J ND

MCPP 2.100 61d
ND ND ND ND ND ND ND 0.260J ND

MCPA 1.700 31d
ND ND 0.096J ND ND ND ND 0.270J ND

2,4,5-T 0.0055 610d
0.0025J 0.0027J 0.0029J 0.0036J 0.003J 0.0028J 0.002J 0.0027J ND

Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6

CF118-VI-11/ 
101501/0+136N

CF119-VI-
12/ 

101501/0+13
6S

CF120-VI-
13/ 

101501/0+16
1N

CF121-VI-14/ 
101501/0+161S

FD122-08 
101501

CF123-VI-
15/ 

101501/0+
186N

CF124-VI-
16/ 

101501/0+
186S

CF107-VI-
04/ 

101501/0+
36S

FD108-07 
101201

Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation

Aluminum N/A 78,100 5,990 5,490 5,890 6,420 6,110 5,110 6,060 6,210 4,690
Antimony 0.12 31.3 0.15B 0.23B 0.18B 0.22B 0.20B 0.17B 0.28B 0.48B 0.48B
Arsenic N/A 3.59 2.1 2.7 2.1 2.4 2.4 2.0 2.4 2.2 2.3
Barium N/A 15,600 235 227 190 329 295 273 208 187 190
Beryllium N/A 156 0.47 0.46 0.43 0.49 0.47 0.37 0.5 0.75 0.42
Cadmium 0.093 77.9 0.089B 0.089B 0.059B 0.070B 0.076B 0.055B 0.076B 0.11B 0.038B
Calcium N/A N/A 19,900 19,400 13,800 22,500 20,300 20,500 18,000 19,700 21,300
Chromium N/A 219 4.6 4.5 4.6 4.9 4.7 4.0 4.7 4.9 3.7

Cobalt N/A 23d
3.8 3.6 3.4 4.1 4.1 3.3 3.6 3.6 3.2

Confirmation Samples

Metals - EPA
Method 6010

RLb

NMED
Residential

Soil SSLc

Pesticides - EPA Method 
8081A

Chlorinated Herbicides- 
EPA Method 8151A

Chemical 
Class and
Laboratory
Method

Analyte

Confirmation Samples

SVOCs - EPA
Method 8270B

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (5 of 11) 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity  8-21  April 2010 
 

Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6

CF118-VI-11/ 
101501/0+136N

CF119-VI-
12/ 

101501/0+13
6S

CF120-VI-
13/ 

101501/0+16
1N

CF121-VI-14/ 
101501/0+161S

FD122-08 
101501

CF123-VI-
15/ 

101501/0+
186N

CF124-VI-
16/ 

101501/0+
186S

CF107-VI-
04/ 

101501/0+
36S

FD108-07 
101201

Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation

Cobalt N/A 23d
3.8 3.6 3.4 4.1 4.1 3.3 3.6 3.6 3.2

Copper N/A 3,130 5.1 5.2 4.8 5.3 5.2 4.1 5.6 7.2 5.4
Iron N/A 54,800 7,620 8,100 7,860 8,170 8,200 6,800 7,790 7,210 6,170
Lead N/A 400 7.6 11.8 7.8 7.7 7.4 6.4 8.0 11.4 8.7
Magnesium N/A N/A 2,640 2,480 2,490 3,020 2,810 2,510 2,540 2,540 2,080
Manganese N/A 10,700 253 258 251 263 296 236 254 237 256
Mercury N/A 7.71 0.013B 0.012B 0.011B 0.015B 0.013B 0.0097B 0.012B 0.0099B 0.014B
Nickel N/A 1,560 5.8 6.0 5.6 6.4 6.2 5.0 5.9 5.6 4.7
Potassium N/A N/A 1,820 1,710 1,980 2,260 2,110 1,660 1,860 1,890 1,720
Selenium 0.13 391 0.11B 0.18B 0.22B 0.21B 0.12B ND 0.24B 0.35B ND
Sodium N/A N/A 142 206 59.7B 212 170 71.5B 149 221 213
Vanadium N/A 391 14.4 13.9 13.5 14.1 14.3 12.5 14.7 15.1 12.2
Zinc N/A 23,500 18.7 20.8 19.7 20.2 19.5 15.4 19.4 20.1 15.9

Site 1 Site 1 Site 1 Site 1 Site 1 Site 1 Site 1

CF040-I-01/ 
082301/0+4

CF041-I-02/ 
082301/0+29

CF042-I-03/ 
082301/0+54

CF043-I-04/ 
082301/0+79

CF047-I-
05/ 

082301/0+
104

CF048-I-
05/ 

082301/0+
129

FD044-04/ 
82301

Excavation Excavation Excavation Excavation Excavation Excavation Excavation
Aluminum N/A 78,100 5,610 6,480 4,710 7,480 6,360 4,330 6,890
Antimony 0.12 31.3 ND ND ND 0.17B 0.17 0.13B 0.20B
Arsenic N/A 3.59 1.8 1.8 1.7 2.2 2.3 1.6 2.1
Barium N/A 15,600 216 244 292 255 219 218 255
Beryllium N/A 156 0.48 0.55 0.43 0.70 0.67 0.45 0.63
Cadmium 0.093 77.9 0.068B 0.052B 0.069B 0.073B 0.22B ND 0.066B
Calcium N/A N/A 19,700 17,900 13,900 18,600 20,900 13,300 19,400
Chromium N/A 219 3.5 3.8 3 4.7 4.9 3.0 4.7

Cobalt N/A 23d
3.4 3.7 3.2 4.8 4.1 2.9 4.1

Copper N/A 3,130 5.4 5.5 5.1 7.6 6.7 3.6 6.8
Iron N/A 54,800 4,950 5,330 4,850 6,530 5,660 4,300 6,060
Lead N/A 400 6.9 6.6 5.8 8.3 8.2 5.2 8.3
Magnesium N/A N/A 2,520 2,790 2,050 3,150 4,970 1,950 3,000
Manganese N/A 10,700 270 291 229 316 315 232 313
Mercury N/A 7.71 0.013B 0.016B 0.017B 0.036B 0.026B 0.12B 0.020B
Nickel N/A 1,560 5.1 5.7 4.8 6.8 6.3 4.2 6.5
Potassium N/A N/A 1,330 1,160 828 1,470 1,400 943 1,400
Selenium 0.13 391 ND 0.14B 0.15B ND 0.39B 0.29B 0.24B
Sodium N/A N/A 260 210 152 284 430 198 279
Vanadium N/A 391 11.1 11.8 10.4 13.6 12.4 10.3 12.8
Zinc N/A 23,500 32.7 20.5 22.4 29.6 32.5 19.0 32.6

2,4-DB (Butoxon) 0.012 490d
ND ND 0.00079J ND ND ND ND

Dichloroprop 0.0012 N/A ND ND ND 0.0074J ND ND ND

MCPP 2.100 61d
ND ND 0.69J ND ND ND 1.8J

Metals - EPA
Method 6010

Chlorinated Herbicides- 
EPA Method 8151A

Confirmation Samples

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Confirmation Samples

RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory
Method

Analyte

Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (6 of 11) 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity  8-22  April 2010 
 

Site 2 Site 2 Site 2 Site 2 Site 2 Site 2

CF080-II-01/ 
100501/0+6 

101101

CF081-II-02/ 
100501/0+31 

101101

FD083-06/ 
100501 
101101

CF082-II-03/ 
100501/0+56

CF087-II-
04/ 

100501/0+
81

CF088-II-
05/ 

100501/0+
106

Excavation Excavation Excavation Excavation Excavation Excavation
Aluminum N/A 78,100 10,200 5,710 8,650 8,970 11,000 8,030
Antimony 0 31.3 0.17B 0.20B 0.18B ND 0.29B 0.25B
Arsenic N/A 3.59 2.7 2.1 2.6 3.4 3.2 2.3
Barium N/A 15,600 266 198 270 140 345 246
Beryllium N/A 156 0.80 0.52 0.69 0.82 0.90 0.65
Cadmium 0 77.9 0.092 0.053B 0.077B 0.12B 0.11B 0.082B
Calcium N/A N/A 19,400 14,400 17,800 27,200 23,900 18,500
Chromium N/A 219 7.6 4.5 6.5 7.2 8.6 6.1

Cobalt N/A 23d 5.4 3.7 4.7 6.1 6.2 4.3
Copper N/A 3,130 7.8 4.6 6.5 10.3 10.5 6.4
Iron N/A 54,800 12,000 8,380 10,500 12,400 13,700 10,100
Lead N/A 400 9.6 6.5 8.5 10.4 11.2 8.3
Magnesium N/A N/A 4,020 2,510 3,630 3,750 4,200 3,400
Manganese N/A 10,700 380 274 320 351 354 322
Mercury N/A 7.71 0.020B 0.017B 0.018B 0.032B 0.041B 0.027B
Nickel N/A 1,560 8.7 5.6 7.7 8.8 9.5 7.2
Potassium N/A N/A 1,780 1,020 1,800 1,790 2,230 1,550
Selenium 0 391 0.36B 0.25B 0.39B 0.33B 0.56B 0.51B
Sodium N/A N/A 486 189 224 300 466 387
Vanadium N/A 391 19.5 13.0 16.8 19.2 21.4 16.2
Zinc N/A 23,500 27.6 17.4 24.2 30.9 34.7 22.4

2,4-D 0 690d ND ND ND ND ND 0.0015J

2,4-DB (Butoxon) 0 490d ND 0.015 ND ND 0.013 ND
Dichloroprop 0 N/A ND 0.0037 ND ND ND ND

MCPP 2 61d ND ND ND ND 1.9J 1.5J

2,4,5-T 0 610d ND ND 0.0014JB ND ND ND

Site 5 Site 5 Site 5 Site 7 Site 7 Site 7

CF066-V-01/ 
082301/0+10

CF06-V-02/ 
082301/0+35

CF067-V-03/ 
082301/0+60

CF091-VII-01/ 
100401/0+10

CF092-VII-
02/ 

100401/0+
35

CF093-VII-
03/ 

100401/0+
60

Excavation Excavation Excavation Excavation Excavation Excavation
VOCs - EPA
Method 8260B Toluene 0.004 5,570 ND 0.05 ND ND ND ND

Aluminum N/A 78,100 3,050 3,680 5,120 6,830 4,440 3,770
Antimony 0.12 31.3 0.18B 0.15B 0.15B 0.18B 0.20B ND
Arsenic N/A 3.59 1.3 1.1 1.6 1.9 1.6 1.8
Barium N/A 15,600 230 213 277 201 153 152
Beryllium N/A 156 0.28 0.31 0.46 0.53 0.36 0.33
Cadmium 0.093 77.9 0.069B 0.035B 0.073B 0.058B ND 0.095B
Calcium N/A N/A 33,100 18,100 22,400 18,400 18,300 35,900
Chromium N/A 219 1.9 2.2 3.0 5.6 5.5 3.4

Cobalt N/A 23d
2.0 2.2 3.3 3.7 2.5 2.2

Copper N/A 3,130 2.7 3.0 4.5 5.1 3.5 3.3
Iron N/A 54,800 3,590 3,150 4,800 8,100 6,300 6,210
Lead N/A 400 4.4 4.4 6.1 7.0 5.7 5.1
Magnesium N/A N/A 1,560 1,830 2,310 2,840 1,900 1,790
Manganese N/A 10,700 353 240 340 307 253 365
Mercury N/A 7.71 0.0079B 0.0084B 0.0095B 0.014B 0.014B 0.013B
Nickel N/A 1,560 2.9 3.4 4.8 6.2 4.1 3.8
Potassium N/A N/A 1,070 1,200 1,460 1,070 909 1,190
Selenium 0.13 391 0.16B 0.20B 0.095B 0.27B ND 0.12B
Sodium N/A N/A 75.5B 105 160 196 95.5B 266
Vanadium N/A 391 8.4 7.5 11.7 14.1 11.8 10.0
Zinc N/A 23,500 11.5 11.7 17.7 18.7 17.5 12.1

2,4-D 0.0065 690d ND ND ND 0.0016J ND ND
Dichloroprop 0.013 N/A ND ND ND ND ND 0.0028J

2,4,5-T 0.0055 610d ND ND ND 0.003J 0.0037J ND

Metals - EPA
Method 6010

Chlorinated Herbicides- 
EPA Method 8151A

Confirmation Samples

Metals - EPA
Method 6010

Chlorinated Herbicides- 
EPA Method 8151A

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Confirmation Samples

RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory
Method

Analyte

Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (7 of 11) 

 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity  8-23  April 2010 
 

Site 1 Site 1 Site 1 Site 1 Site 1 Site 1 Site 2

EDW012-I-3/ 
062001/0-100

EDW016-I-
04/ 

062101/100-
200

FD 015 02 
062101

EDW033-I-05/ 
022701/200-800

EDW034-I-
05/ 

072601/80
0-1200

EDW035-I-
07/ 

072601/12
00-200

EDW049-II-
01/ 

080901/0-
250

Excavation Excavation Excavation Excavation Excavation Excavation Excavation
VOCs - EPA
Method 8260B Methylene Chloride 0.008 199 ND ND ND 0.041 0.027 ND ND

Acenaphthene 0.380 3,440 ND 0.17J 0.08J 0.24J ND 0.071J ND
Anthracene 0.380 1,720 ND 0.430 0.073J 0.78 ND 0.14J ND
Benzo(a)anthracene 0.380 4.81 0.096J 0.67 0.13J 0.90 0.10J 0.20J ND
Benzo(b)fluoranthene 0.380 4.81 ND 0.37 0.11J 0.86 0.16J 0.17J ND
Benzo(g,h,i)perylene 0.380 N/A ND ND 0.074J 0.31J 0.11J 0.056J ND
Benzo(a)fluoranthene 0.380 N/A ND 0.34J 0.087J 0.31J 0.11J 0.075J ND
Benzo(a)pyrene 0.380 0.481 ND 0.32J 0.082J 0.68J 0.13J 0.096J ND
Bis(2-ethylhexyl)phthalate 0.380 280 ND ND ND 0.18J ND ND ND
Carbazole 0.380 N/A ND 0.13J 0.037J 0.26J ND ND ND
Chrysene 0.380 481 0.140J 0.79 0.16J 0.87 0.15J 0.23J ND
Dibenzo(a,h)anthracene 0.380 N/A ND 0.058J ND 0.0098J ND ND ND

Dibenzofuran 0.380 78d
ND 0.12J 0.052J 0.25J ND 0.043J ND

Di-n-butyl Phthalate 0.380 6,110 ND 0.026J ND ND ND ND ND
Fluoranthene 0.380 2,290 0.25J 2.5B 0.39B 2.0 0.229J 0.8 ND
Fluorene 0.380 2,290 ND 0.21 0.081J 0.34J ND 0.081J ND
Ideno(1,2,3-CD)pyrene 0.380 4.81 ND 0.22J 0.083J 0.42J 0.12J 0.065J ND
Naphthalene 0.380 45 ND ND ND 0.19J ND ND ND
Phenanthrene 0.380 1,830 0.17J 1.1B 0.4B 2.7 0.13J 0.65 ND
Pyrene 0.380 1,720 0.35J 2.4B 0.36JB 2.1 0.35J 0.73 ND

TRPH- EPA Method 
418.1 Total Petroleum Hydrocarbons N/A N/A 254 78 83 243 111 147 10.1B

Delta-BHC 0.0018 N/A ND ND ND 0.0029 ND ND ND
Gamma-BHC 0.0018 4.64 ND ND ND ND ND 0.0045 ND
4,4-DDD 0.0018 16.3 ND ND ND ND 0.0043 ND ND
4,4-DDE 0.0018 11.5 ND ND ND ND ND 0.0073 ND
4,4-DDT 0.0018 15.8 ND ND ND 0.02 0.022 ND ND
Endosulfan I 0.0037 367 ND ND ND ND ND 0.0047 ND
Endosulfan Sulfate 0.0037 N/A ND ND ND 0.0055 0.0054 ND ND
Endrin Aldehyde 0.0037 N/A ND ND ND ND ND 0.008 ND

Methoxychlor 0.0018 310d
ND ND ND 0.0075J 0.018J ND ND

Endrin Ketone 0.0037 N/A ND ND ND 0.00085J ND 0.011 ND
Heptachlor 0.0018 0.871 ND ND ND ND ND 0.0074 ND

Site 1 Site 1 Site 1 Site 1 Site 1 Site 1 Site 2

EDW012-I-3/ 
062001/0-100

EDW016-I-
04/ 

062101/100-
200

FD 015 02 
062101

EDW033-I-05/ 
022701/200-800

EDW034-I-
05/ 

072601/80
0-1200

EDW035-I-
07/ 

072601/12
00-200

EDW049-II-
01/ 

080901/0-
250

Excavation Excavation Excavation Excavation Excavation Excavation Excavation
Arsenic N/A 3.59 2.4 2.3 2.7 1.9 1.8 1.7 1.8
Barium N/A 15,600 204 205 239 232 215 196 179
Cadmium 0.093 77.9 0.21B 0.12B 0.20B 0.51 0.38 0.34 0.24B
Chromium N/A 219 9.9 7.8 8.2 8.1E 5.4E 4.2 3.1E
Lead N/A 400 17.4 14.5 24.0 18.1 20.2E 16.7 20.3E
Mercury N/A 7.71 0.021B 0.015B 0.012B 0.12 0.017B 0.029B 0.014B
Selenium 0.13 391 0.24B 0.19B 0.23B ND ND ND ND
Aroclor 1016 0.035 3.93 ND 0.068 0.054 ND ND 0.19 ND
Aroclor 1260 0.035 1.70 0.015J ND ND 0.02J ND ND ND

Chlorinated Herbicides- 
EPA Method 8151A

2,4-DB (Butoxon) 0.012 490d
NA NA NA 0.031 ND 0.012 ND

Metals - EPA
Method 6010

PCBs- EPA Method 8082

Excavation Derived Waste Samples

SVOCs - EPA
Method 8270B

Pesticides - EPA Method 
8081A

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Excavation Derived Waste Samples

RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory
Method

Analyte

Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (8 of 11) 
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Site 3 Site 3 Site 3 Site 3 Site 3 Site 3 Site 3 Site 3

EDW057-III-01/ 
080901/0-250

EDW058-III-
02/ 

080901/250-
500

EDW06-III-
03/ 

080901/500-
750

EDW064-III-04/ 
082101/750-

1000

EDW065-III-
05/ 

082101/10
00-1250

EDW066-III-
06/ 

091001/12
50-1500

EDW067-III-
07/ 

091001/15
00-1750

EDW068-III-
08/ 

091001/17
50-2000

Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation
2,4-Dinitrotoluene 0.380 12.6 1.12 ND ND ND ND ND ND ND
2,6-Dinitrotoluene 0.380 61.2 0.053J ND ND ND ND ND ND ND
n-Nitrosodiphenylamine 0.380 800 0.041J ND ND ND ND ND ND ND

TRPH- EPA Method 
418.1 Total Petroleum Hydrocarbons N/A N/A 8.6B 12.9 15.7 17.7 31.3 51.2 26.9 24.3

Arsenic N/A 3.59 1.9 1.8 2.0 2.1 2.0 2.0 1.9 2.1
Barium N/A 15,600 191 165 193 233E 223 234 219 227
Cadmium 0.093 77.9 0.24B 0.24B 0.23B 0.73 ND ND ND ND
Chromium N/A 219 3.5 2.7E 3.0E 4.5E 5.3E 5.6E 4.9E 5.1E
Lead N/A 400 6.9E 19.6E 6.6E 8.3E 7.5E 8.0E 7E 7.4E
Mercury N/A 7.71 ND 0.024B 0.019B 0.018B 0.033B 0.023B 0.025B 0.027B
Selenium 0.13 391 ND ND ND 0.59B 0.29B ND 0.17B 0.17B
Silver 0.085 391 ND ND ND 0.24B ND ND ND ND

Pesticides - EPA Method 
8081A 4,4-DDT 0.0018 15.8 ND ND ND ND ND 0.0041 ND 0.021

2,4-D 0.0065 690d
ND ND ND 0.028 0.0026J 0.003J ND 0.0029J

2,4-DB (Butoxon) 0.012 490d
ND ND ND 0.011J ND ND ND ND

Dicamba 0.0053 1,800d
ND ND ND 0.0059J ND ND ND ND

Dichloroprop 0.013 N/A ND ND ND ND 0.0052J 0.0085J 0.008J 0.0085J

MCPA 1.700 31d ND ND ND ND 0.200J 0.240J ND ND

Site 4 Site 4 Site 4 Site 4 Site 4 Site 4 Site 5 Site 5

EDW022-IV-01/ 
062601/0-100

EDW023-IV-
02/ 

062601/100-
200

EDW036-IV-
03/ 

072601/200-
400

EDW037-IV-04/ 
072601/400-800

EDW038-
IV-05/ 

072701/80
0-1500

EDW039-
IV-06/ 

072701/15
00-2500

EDW062-V-
01/ 0801/0-

300

EDW063-V-
02/ 

0801/301-
600

Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation
VOCs - EPA
Method 8260B Methylene Chloride 0.008 199 ND ND 0.025 0.038 0.017 ND ND ND

Benzo(g,h,i)perylene 0.380 N/A ND ND ND ND ND 0.037J ND ND
Fluoranthene 0.380 2,290 ND ND ND ND 0.07J ND ND ND
Pyrene 0.380 1,720 ND ND ND ND 0.076J 0.04J ND ND

TRPH- EPA Method 
418.1 Total Petroleum Hydrocarbons N/A N/A 41.6 33.7 12.5 25.5 27.1 198 30.8 23.0

Arsenic N/A 3.59 2.6 2.8 4.0 4.7 9.7 9.9 2.3 2.6
Barium N/A 15,600 217E 244 239 194 208 198 261E 278E
Cadmium 0.093 77.9 0.33B 0.026B 0.41 0.40 0.45 0.29 0.41 0.47
Chromium N/A 219 7.6E 8.7 6.0E 4.5E 6.9E 4.8E 5.6 5.2E
Lead N/A 400 8.5E 9.5E 8.5E 9.1E 37.8E 7.3E 8.9E 9.9E
Mercury N/A 7.71 ND 0.012B 0.016B 0.018B 0.037 0.015B 0.0085B 0.0090B
Selenium 0.13 391 ND 0.23B ND ND ND ND ND ND

Pesticides - EPA Method 
8081A 4,4-DDT 0.0018 15.8 ND ND ND ND 0.01 0.0038 0.0085 0.01
PCBs- EPA Method 8082

Aroclor 1260 N/A 1.70 ND ND ND ND 0.032 ND ND ND

2,4-D 0.0065 690d 0.019 ND 0.015 ND 0.013 0.013 ND 0.0034J

Dalapon 0.011 2,400d ND ND ND ND ND ND 0.046 ND

Dicamba 0.0053 1,800d ND 0.0031J ND ND ND 0.0054J ND ND
Dichloroprop 0.013 N/A 0.003J 0.0045J 0.0046J 0.0069J 0.0061J 0.0072J ND 0.0052J

MCPP 2.100 61d
ND ND ND ND ND 1.4J 8 ND

2,4,5-T 0.0055 610d
ND ND 0.0048J ND ND ND ND 0.0032J

2,4,5-TP (Silvex) 0.0053 490d
0.0016J 0.0013J ND 0.003J ND 0.0028 ND ND

Metals - EPA
Method 6010

Chlorinated Herbicides- 
EPAMethod 8151A

Excavation Derived Waste Samples

SVOCs - EPA
Method 8270B

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Excavation Derived Waste Samples

SVOCs - EPA
Method 8270B

Metals - EPA
Method 6010

Chlorinated Herbicides- 
EPA Method 8151A

RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory
Method

Analyte

Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (9 of 11) 
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Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (10 of 11) 

Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 7 Site 7

EDW097-VI-01/ 
100901/0-250

EDW098-VI-
02/ 

101001/250-
500

EDW099-VI-
03/ 

101001/500-
750

EDW100-VI-04/ 
101001/450-

1000

EDW125-
VI-05/ 

101501/10
00-1250

EDW126-
VI-06/ 

101501/12
50-1500

EDW089-
VII-01/ 

100401/0-
250

EDW090-
VII-02/ 

100401/25
0-500

Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation
Benzo(a)anthracene 0.380 4.81 ND ND ND 0.037J ND ND ND ND
Benzo(b)fluoranthene 0.380 4.81 ND ND ND 0.071J ND ND ND ND
Benzo(a)pyrene 0.380 0.481 ND ND ND 0.041J ND ND ND ND
Chrysene 0.380 481 ND ND ND 0.052J ND ND ND ND
Fluoranthene 0.380 2,290 ND ND ND 0.052J ND 0.048J ND ND
Phenanthrene 0.380 1,830 ND ND ND 0.041J ND ND ND ND
Pyrene 0.380 1,720 ND ND ND 0.063J ND 0.047J ND ND

TRPH- EPA Method 
418.1 Total Petroleum Hydrocarbons N/A N/A 91.7 78.5 82.3 87.5 45.5 105 25.7 17.2

Arsenic N/A 3.59 2.3 2.3 2.3 2.4 2.4 2.2 1.13 1.3
Barium N/A 15,600 239 218 210 232 210 203 207 486
Cadmium 0.093 77.9 ND ND ND ND 0.12B 0.110B ND ND
Chromium N/A 219 4.5 4.9 4.6 4.3 4.9 4.8 7.3 3.8
Lead N/A 400 11.6 8.7 9.4 10 8.9 8.4 7.7 4.0
Mercury N/A 7.71 0.013B 0.015B 0.014B 0.026B 0.010B 0.012B ND ND
Selenium 0.13 391 ND ND ND ND 0.30B 0.27B ND ND
Beta-BHC 0.0018 2.18 ND ND ND 0.0028 ND ND ND ND
4,4-DDT 0.0018 15.8 ND ND ND ND 0.0037 0.0035 ND ND

2,4-D 0.0065 690d
ND ND ND ND 0.0028J ND ND ND

Dichloroprop 0.013 N/A ND ND ND ND 0.0026J ND ND ND

2,4,5-T 0.0055 610d
0.0046J 0.0059 ND 0.013 0.0014J 0.0019J ND ND

2,4,5-TP (Silvex) 0.0053 490d
ND ND 0.00066J ND 0.00057J ND ND ND

Cell #1 Cell #1 Cell #2
EDW021-02/ 
070501/TKN1

EDW020-01/ 
062001

EDW094-II-
03/ 100401

Excavation Excavation Excavation
HMX 0.320 3,060 ND 4.5 ND
2,4,6-Trinitrotoluene 0.320 35.9 ND 6.2 ND
RDX 0.320 35.6 ND 10.0 ND

TRPH- EPA Method 
418.1 Total Petroleum Hydrocarbons N/A N/A 55 NA 9.84

Arsenic N/A 3.59 2.7 NA 0.007B
Barium N/A 15,600 303 NA 0.317
Cadmium N/A 77.9 0.22B NA 0.00044B
Chromium N/A 219 9.0 NA 0.0018B
Lead N/A 400 14.9 NA 0.0097B
Mercury N/A 7.71 0.020B NA ND
Selenium N/A 391 0.20B NA ND

Explosives- EPA Method 
8330

Metals - EPA
Method 6010

NMED
Residential

Soil SSLc

Excavation Derived Waste Samples

Chlorinated Herbicides- 
EPA 8151A

Chemical 
Class and
Laboratory
Method

Analyte RLb

Excavation Derived Waste Samples

SVOCs - EPA
Method 8270B

Metals - EPA
Method 6010

Pesticides - EPA Method 
8081A

RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory
Method

Analyte
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BM001-01 BM002-02 BM003-03 BM004-04 BM005-05 BM006-06

53101        70501
53101      
70501

53101      
70501

53101          
70501

53101     
70501

53101     
70501

Excavation Excavation Excavation Excavation Excavation Excavation
Aluminum N/A 78,100 2,290E 2,890E 2,550E 2,620E 2,540E 2,540E
Arsenic N/A 3.59 0.56B 0.66B 0.56B 0.59B 0.51B 0.49B
Barium N/A 15,600 35.1 49.8 50.9 44.7 34.0 42.6
Beryllium N/A 156 0.10B 0.11B 0.092B 0.083B 0.069 0.081B
Calcium N/A N/A 9,890 10,900 9,370 9,290 8,940 8,960
Chromium N/A 219 1.4 1.7 1.5 1.4 1.3 1.4
Cobalt N/A 1,520 1.0 1.1 1.1 1.0 0.89 0.9
Copper N/A 3,130 1.2 1.4 1.4 1.3 1.1 1.3
Iron N/A 54,800 2,640 3,450 3,100 2,910 2,710 2,780
Lead N/A 400 2.2 2.5 2.4 2.2 2.1 2.1
Magnesium N/A N/A 1,060 1,300 1,130 1,120 1,060 1,100
Manganese N/A 10,700 124 144 127 121 115 119
Nickel N/A 1,560 1.1 1.4 1.2 1.2 1.1 1.1
Potassium N/A N/A 390 541 472 463 443 473
Sodium N/A N/A 22.2E 30.4E 28.6E 27.3B 26.0B 27.7B
Vanadium N/A 391 5.8 7.8 6.9 6.5 6.3 6.1
Zinc N/A 23,500 6.3 7.9 7.1 6.7 6.1 6.6

BM059-07 BM060-08 BM069-09 BM070-10 BM103-11
80901 80901 9201 9201 100901

Excavation Excavation Excavation Excavation Excavation
Metals - EPA
Method 6010 Aluminum N/A 78,100 2,660E 1,400E 2,020 2,350 1,590

Antimony 0.12 31.3 0.14B 0.20B 0.18B 0.22B 0.37B
 Arsenic N/A 3.59 1.0B 0.57B 0.77B 0.89B 0.92B

Barium N/A 15,600 80.3 46.4 61.4 70.7E 54.7
Beryllium N/A 156 0.20B 0.11B 0.16B 0.19B 0.097B
Cadmium 0.093 77.9 0.13B 0.071B 0.084B 0.058B ND
Calcium N/A N/A 19,300 11,300E 10,200E 12,000E 10,900
Chromium N/A 219 1.3E 0.74E 2.2E 2.1E 1.2
Cobalt N/A 1,520 1.6E 0.87E 1.3 1.2 1.0
Copper N/A 3,130 2.8E 1.3E 1.7 1.9 1.2
Iron N/A 54,800 3,210E 1,840E 3,480E 3,750E 2,910
Lead N/A 400 3.1E 1.8E 2.7 3.2 2.2
Magnesium N/A N/A 1,470E 792E 1,150E 1,150E 846
Manganese N/A 10,700 193E 135E 131E 141E 175
Mercury N/A 7.71 0.0033B 0.0042B 0.019B 0.018B 0.0036B
Nickel N/A 1,560 1.6E 0.90B 2.9E 1.3E 1.1
Potassium N/A N/A 513 276E 470E 557E 351
Selenium 0.13 391 ND ND 0.23B 0.32B ND
Sodium N/A N/A 53.4B 48.9B 13.0BE 21.8BE 30.0B
Vanadium N/A 391 7.8E 4.9E 8.3E 9.1E 7.6
Zinc N/A 23,500 9.5E 5.2E 7.7E 8.6E 6.5

a  Data referenced from ERM, 1997 and USACE, 2005.
b  Column provides the Reporting Limit (RL) given within the report that data was originally presented, where available. 
c  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations exceeding SSLs are shown in bold.  
d  EPA Region 6 Human Health Medium Specific Screening Levels, December 2009.

Positive detections of organic compounds are shaded.
Sample depths are not available for this data set.
N/A – not applicable       ND – not detected       NA – not analyzed       FD – field duplicate         
J – estimated value below RL      B – reported value less than reporting limit but greater than MDL       E – value is estimated due to presence of an interference

Borrow Material Samples

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Borrow Material Samples

RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory
Method

Analyte

Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (11 of 11) 
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Table 8-2 Proposed RCRA Facility Investigation Sampling and Analyses at SWMU 20, Fort Wingate Depot Activity 

Explosives VOCs SVOCs Pesticides Herbicides Metals

8330B 8260B 8270C 8081A 8151 SW6010B and SW7471A

Explosives
Volatile Organic 

Compounds
Semi-Volatile Organic 

Compounds
Pesticides

Chlorinated 
Herbicides

RCRA Metals

Sample ID Sample Location
Sample Depth (feet 

bgs) Sample Type COC Comment

0620F4-SS01-D-0001 SB01 0-1 Discrete* MS/MSD X X X X X X

0620F4-SS01-D-0001-DUP SB01 0-1 Discrete Dup X X X X X X

0620F4-SB01-D-0405 SB01 4-5 Discrete X X X X X X

0620F4-TB01-D SB01 N/A Discrete Trip Blank X

0620F4-EB01-D SB01 N/A Discrete Equipment Blank X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate)

2 2 2 2 2 2

1 1 1 1 1 1

1 1 1 1 1 1

0 1 0 0 0 0
1 1 1 1 1 1

Total Soil Samples 5 5 5 5 5 5

Total Water Samples 1 2 1 1 1 1

6 7 6 6 6 6
Notes

bgs = below ground surface

Discrete = discrete location sample

Dup = duplicate sample
Lab QC = Matrix spike/matrix spike duplicate sample set which will be triple the normal sample volume

* = Surface soil samples will muliti-incremental samples for explosives and discrete samples for all other constituents
N/A = not applicable 

Method

Total Analyses

Specific Analyses Requested

Total Normal Samples

Total Duplicates

Total Equipment Blanks (Rinsate water sample)

Total Trip Blanks
Total MS/MSD Samples (lab counts each separately)
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Photograph 8-1 Western Landfill, facing west, Fort Wingate Depot Activity 

 
Photograph 8-2 Western Landfill excavation, facing north, Fort Wingate Depot Activity 
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Photograph 8-3 Western Landfill debris, Fort Wingate Depot Activity 

 
Photograph 8-4 Western Landfill debris, Fort Wingate Depot Activity 
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Photograph 8-5 Western Landfill completed excavation, facing northwest, Fort Wingate Depot Activity 

 
Photograph 8-6 Western Landfill completed excavation area, facing north, Fort Wingate Depot Activity 
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9.0 AOC 28: Igloo Block B 

9.1 Background 

9.1.1 Location, Description, and Operational History 
Igloo Block B is located in the southwest portion of Parcel 6 (Figures 9-1 and 9-2). Photographs 9-1 
through 9-4, which are provided at the end of this section, show various views of AOC 28. It is one of 
several igloo block areas at the FWDA installation previously used for the storage of munitions 
beginning in the early 1940s. Igloo Block B consists of 100 igloo structures and 55 revetments 
(earthen embankment structures). The igloos were constructed in 1941 each with approximately 
1,610 square feet of net interior area with reinforced concrete floors (FWDA, 1961). The igloos are 
constructed on a flat concrete foundation measuring 62 feet by 25 feet by approximately 13 feet tall 
and are constructed of brick, poured-in-place concrete, sheet metal, and earthen fill cover (USACE, 
2000). Igloo Block B was specifically used to store 8-inch projectiles, propellant charges, cluster 
bombs (CBUs), which were transferred to the igloos after being transported to the site by rail 
(USACE, 2000). Bulk explosives or chemical weapons were not stored in Igloo Block B (USACE, 
2000). 

Munitions were stored in wooden ammunition boxes containing multiple metal containers. A 
minimum of three protective layers were used for storing munitions components, and extreme caution 
was used during handling and storage. No records were available indicating or suggesting the storage 
of chemical agents, biological agents, or radiological materials. No evidence was available to indicate 
previous environmental releases at AOC 28. However, 40 years of munitions storage provided the 
potential for dust from stored explosives to accumulate in the interiors of the igloos and around the 
floor drains (USACE, 2000). No specific date was identified for the end of munitions storage in the 
available historical documents. 

A tenant contractor named TPL, Inc. obtained a facilities use contract with FWDA in 1994 and 
continued operations until 2007. TPL, Inc. performed demilitarization of military munitions with an 
emphasis on resource recovery and reuse. Demilitarization operations ranged from simple mechanical 
separation of munitions into their components to chemical processes to further extract reusable 
materials. For a number of years, TPL, Inc. was a Large Quantity Generator (NMR000000216) of 
hazardous wastes consisting of fuzes and fin assemblies that were temporarily stored in a less-than-
90-day RCRA storage area in Igloo B-1019 (explosives). TPL, Inc. conducted operations within the 
AOC 28 area. 

9.1.2 Surface Conditions 
The topography of the AOC 28 area generally dips to the north with various local man-made 
drainages running northwest-southeast and northeast-southwest in the areas immediately adjacent to 
the igloos and revetments. Several moderately sized drainages are generally oriented to the northeast 
and connected to the larger drainage feature that drains this area to the northeast. 

Vegetation cover at AOC 28 generally consists of grass and sagebrush with some piñon-juniper 
woodlands in the southernmost portion of the AOC. 
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Figure 9-1 Location Map for AOC 28, Fort Wingate Depot Activity 
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Figure 9-2 Release Assessment Sample Locations at AOC 28, Fort Wingate Depot Activity 
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9.1.3 Subsurface Conditions 
Previous subsurface investigations have not been completed at AOC 28. 

9.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 28. Munitions were handled and 
stored at AOC 28; therefore, explosives and lead are considered the only COPCs. Other contaminants 
are not expected at this location because historical documentation indicates that this site was only 
used for the storage of munitions.  

9.2 Previous Investigations 

9.2.1 Nonsampling Data 
Nonsampling data available for AOC 28 are summarized below. 

Facilities Data, Fort Wingate Ordnance Depot, Gallup, New Mexico; FWDA, 1961 
This report includes relevant construction information for igloos similar to those in Igloo Block B. 

Defense Environmental Restoration Program for Property Owned by the Department of Defense 
Ordnance and Explosive Waste Chemical Warfare Materials Archives Search Report; 
USACE, 1995 
Igloo Block B was included in a site survey for potential bomb burial during the 1940s and 1950s. 
This area was identified as a potential burial location based on interviews with former FWDA 
personnel. Historical aerial photography review and a helicopter fly over were utilized to inspect the 
55 revetment areas within Igloo Block B. No evidence was found suggesting burial of ordnances. 

Aerial Report; Environmental Research, Inc., 2006 
An aerial photography analysis was completed in 2006 based on aerial imagery obtained during a 
search of government and commercial records (ERI, 2006). The photographs were analyzed utilizing 
a stereoscope to locate potential sources of contamination and to record any findings inside the 
boundaries of the known AOCs and SWMUs. Aerial images dated from 1935 to 1997 were 
catalogued. The summary of imagery analysis provided for AOC 28 in the 2006 report is as follows: 

1935 – Two ground scarred or graded areas are present; probably former or planned building 
locations 

1948 – No significant findings 

1952 – No significant findings 

1958 – No significant findings 

1962 – No significant findings 

1966 – No significant findings 

1973 – No significant findings 

1978 – No significant findings 

1985 – No significant findings 
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1991 – No significant findings 

1993 – Partial photo coverage; no significant findings 

1997 – No significant findings 

While not specifically stated in the summary from the report above, the Block B igloos are visible 
from 1948 to 1997. Based on further review of this report and the aerial photographs, it appears as if 
the 2006 report states “no significant findings” if there were no observed environmental concerns. 
That statement does not mean that the buildings were not present or that other changes to the area 
were not observed.  

Report of Investigation for Potential Environmental Areas of Concern; USACE, 2007 
This report documents an investigation completed at AOCs located outside of the boundaries of 
current SWMUs and AOCs. Investigation activities were not completed within AOC 28. However, 
the report includes background information relevant to the WWI magazines. Several WWI magazines 
were formerly located within the boundaries of Igloo Block B. WWI magazines historically stored 
bulk explosives in boxes prior to WWII. The magazines were wood buildings with metal roofs and 
were approximately 20 feet by 50 feet in size. All WWI magazines were demolished prior to WWII to 
clear space for the current structures at the FWDA. 

9.2.2 Sampling Data 
Previous investigation phases have been completed at AOC 28 and are summarized below. 

Final Remedial Investigation/Feasibility Study & RCRA Corrective Action Program Document; 
ERM Program Management Company, 1997 
During the RI, 24 discrete surface soil samples were collected under the igloo drains, 15 discrete 
surface soil samples were collected in storage revetments, and 24 discrete wipe samples were 
collected from the interior of the same igloos selected for soil sampling. These samples were analyzed 
for munitions constituents including explosives, nitrate/nitrite, and phosphorous. 

Only nitrate/nitrite was detected above the reported background level of 30.0 g/g in one soil sample 
(270 g/g). The report does not indicate a specific source for the final background values, only a 
description of a 1992 work plan that outlined the methodology for determination of the background 
values. Three wipe samples from Igloo Block B contained detectable levels of explosives. 2,4,6-TNT 
was detected in B1021-3 at a concentration of 0.087 microgram per square centimeter (g/cm2). RDX 
was detected in B1013-1 and B1037-3 at concentrations of 0.11 g/cm2 and 0.095 g/cm2, 
respectively. 

Environmental Baseline Survey for the Transfer of Lands at Fort Wingate Depot Activity, 
New Mexico; USACE, 2000 
This report provides a physical description of Igloo Block B. It also discusses the baseline surveys 
completed which included ACM, LBP, PCBs, and radon surveys. The buildings were not considered 
to be potentially hazardous according to the RI/FS Risk Assessment. Environmental issues that would 
potentially affect the property transfer were not found during this limited investigation. 
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Onsite Treatment/Desensitization of 16 Boxes of Abandoned Energetics; PIKA, 2008 
PIKA International, Inc. (PIKA) was contracted by the U.S. Army Sustainment Command (ASC) in 
support of the Joint Munitions Command for the onsite treatment/desensitization of 16 boxes of 
abandoned energetics and materials at FWDA. The objective of this project was to treat 16 boxes of 
unstable energetic materials located within aboveground magazine (AGM) B-1009 at FWDA with 
PIKA’s Thermal Convection System (TCS). Additionally, Open Detonation (OD) procedures were 
used to remove explosive hazards from select containers of energetics which, due to their size and 
characteristics, did not yield themselves to treatment in the TCS.  

Select containers identified during the material evaluation phase that could not be treated within the 
TCS due to their size and/or characteristics. These select containers were disposed by open detonation 
on January 31, 2008, following procedures in approved amendments to the Work Plan, Explosive 
Safety Submission, and NMED Emergency Authorization. Demolition operations were conducted in 
accordance with the procedures outlined in Technical Manual (TM) 60A-1-1-31, Engineering 
Pamphlet (EP) 385-1-95a, Basic Safety Concepts and Considerations for Munitions and Explosives of 
Concern (MEC) Removal Action Operations, dated 27 August 2004. The containers were removed 
from the igloo by the Senior Unexploded Ordnance Supervisor (SUXOS) and manually transported to 
the designated open detonation area (approximately 20 feet by 20 feet) located between Igloos 
B-1044 and B-1045. Boosters/donor explosives were placed in intimate contact with each container 
and covered with sand-bags. The containers were disposed by countercharging the energetics inside 
the container with the explosive donor charge (for example, booster) and detonating the donor charge. 
All disposal operations were performed under the direction and supervision of the UXO Safety. 

The NMED approved all actions in an Emergency Permit dated October 30, 2007. The permit is 
located in the project report. All results of this action were submitted to the NMED in March 2008 in 
a report titled Onsite Treatment/Desensitization of 16 Boxes of Abandoned Energetics. Soil samples 
were collected from the area before and after detonation and analyzed for explosives. Analytical 
results are summarized in Table 9-1. 

Release Assessment; CH2M HILL, 2008 
Results of the release assessment sampling conducted in July 2008 are presented in Section 9.3.3. 

9.2.3 Conceptual Model 

9.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment at AOC 28 that would result in COPCs 
being present at this site. AOC 28 was historically used to store munitions. Explosive compounds 
were previously detected in wipe samples collected from the interior of the igloos. Additionally, 
explosives have been detected at the drain outfall from two igloos during limited soil sampling of the 
igloos. Therefore, explosives and lead are COPCs for this AOC. Further investigation is needed to 
define the degree and extent of COPCs in soil at the igloo drain outfalls. 

9.2.3.2 Fate and Transport 
If contamination is present at AOC 28, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils. Contamination could potentially pose a 
risk of impacting groundwater or migrating to nearby water courses. 
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Table 9-1 Previous Investigation Laboratory Data Summary  
for AOC 28, Igloo Block Ba Fort Wingate Depot Activity 

AOC 28 AOC 28

1/29/2008 2/6/2008
Nitrocellulose - 
EPA Method 353.2 Nitrocellulose 5.2-5.3 240,000,000d 1.7 J 1.3 J

Aluminum 20.7-21.0 78,100 11,900 14,200
Arsenic 1.0-1.1 3.59 1.6 1.9
Berium 20.7-21.0 15,600 238 273
Beryllium 0.52-0.53 156 0.53 0.53
Cadmium 0.52-0.53 77.9 0.21 J 0.13 J
Calcium 518-525 N/A 29,800 33,600
Chromium 1.0-1.1 219 15.4 21.5

Cobalt 5.2-5.3 23d 4.3 J 4.9 J
Copper 2.6 3,130 4.6 5.0
Iron 10.4-10.5 54,800 12,200 12,200
Lead 0.31-0.32 400 8.0 8.1
Manganese 1.6 10,700 401 435
Nickel 4.1-4.2 1,560 12.3 15.3
Sodium 518-525 N/A 520 463 J
Thallium 1.0-1.1 5.16 0.64 J 0.67 J
Vanadium 5.2-5.3 391 26.3 26
Zinc 2.1 23,500 18 20
Magnesium 518-525 N/A 5,420 6,340
Potassium 518-525 N/A 2,380 3,160

Explosives- EPA 
Method 8330 1,3,5-Trinitrobenzene 0.25-0.26 2,200d 0.042 J ND
a  Data referenced from PIKA, 2008.
b  Column provides the Reporting Limit (RL) range between the two sample dates.
c  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  
d  EPA Region 6 Human Health Medium Specific Screening Levels, December 2009.

Positive detections of explosives compounds are shaded.
Sample depths are not available for this data set.
N/A – Not Applicable       J – Estimated value below the RL

NMED
Residential

Soil SSLc

Metals - EPA 
Method 6010B

FWDA-010908-01 FWDA-020608-01

Chemical 
Class and
Laboratory

Method

Analyte RLb
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9.2.3.3 Data Gaps 
Wipe samples have been collected from the interior of some igloos and contained detectable 
concentrations of explosive compounds. Soil samples have been collected at some of the igloo drain 
outfalls and explosives have been detected at low or qualified concentrations. Additional soil 
sampling is required to determine if explosives may have been released to the ground surface at the 
remaining AOC 28 igloo drains. 

9.3 Release Assessment 

9.3.1 Historical Records/Document Review 
None of the historical documents reviewed suggested that hazardous wastes or hazardous constituents 
were released to the ground surface at AOC 28. As discussed above, explosives were previously 
detected in wipe samples collected from the inside of some AOC 28 igloos. 

9.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 28 from July 14 to 23, 2008. Observations at the AOC 28 
igloos and revetments included a limited number of various articles of trash such as metal packaging 
banding, wire mesh fencing material, nails, pieces of wire, broken clay pipe, and glass. No soil 
staining or other evidence of MEC or environmental releases were observed at any of the igloos. 
Revetment Y-B1045 had a few pieces of small metallic scrap and evidence of a possible small 
detonation. No soil staining or other evidence of MEC or environmental releases were observed at 
any of the other revetments. 

Site reconnaissance field forms and field notes are presented in Appendix E which can be viewed on 
the CD provided with this Work Plan. The photographs taken during the site walk are presented in 
Appendix F. 

9.3.3 Soil Sampling 
One MI surface soil sample and two discrete surface soil samples were collected from 10 of the 
100 igloos in AOC 28 (Figure 9-2). The MI samples consisted of 15 individual sample locations 
taken from either side of the driveway to the igloo and from the drainage on the opposite side of the 
road and the 2 discrete soil samples were collected from underneath the igloo drain outfalls, as shown 
in Figure 9-3. One MI surface soil sample was collected at 8 of the 54 revetments in AOC 28 
(Figure 9-2). The MI samples consisted of 10 individual sample locations taken from the interior area 
of the revetment as shown in Figure 9-4. All soil samples were analyzed for explosives using EPA 
Method 8330B and for lead using EPA Method 6010B. 

Results indicate that no explosives were detected in any of the MI samples collected. However, 
qualified concentrations of explosives were detected at two of the drain outfalls. A summary of the 
sample analysis results is presented in Table 9-2 (located at the end of this section). The full 
laboratory report is presented in Appendix G. The Data Quality Evaluation (DQE) report is provided 
on the CD as Appendix H. 
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Figure 9-3 Multi-Incremental Sampling Locations, AOC 28 Igloos, Fort Wingate Depot Activity 
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Figure 9-4 Multi-Incremental Sampling Locations, AOC 28 Revetments, Fort Wingate Depot 
Activity 
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HMX was detected at a concentration of 0.08J mg/kg (J represents estimated value) at igloo B-1017 
and 1,3,5-trinitrobenzene was detected at 0.2J mg/kg at igloo B-1075. Both detections are below the 
NMED SSL or EPA RSL for these compounds. Lead was detected at a maximum concentration of 
87.4 mg/kg from a discrete soil sample taken from the drain outfall at igloo B-1054. Lead detections 
were generally considerably less than this and all detections were below the NMED SSL of 
400 mg/kg. 

9.3.4 Release Assessment Conclusion 
Based on the release assessment investigation results, the following conclusions are made for 
AOC 28:  

 Qualified concentrations of two explosive compounds, RDX and 1,3,5-trinitrobenzene, were 
detected at two of the igloo drain outfalls. These detections were far below the respective NMED 
SSLs or EPA RSLs for these compounds. No other COPCs were positively detected during the 
July 2008 release assessment at AOC 28. 

9.4 Scope of Activities 
Table 9-3 summarizes the proposed sampling at AOC 28. Based on the release assessment 
investigation results, the following recommendations are made for AOC 28:  

 It is recommended that one composite sample comprised of soil from under each drain outfall be 
collected at the remaining AOC 28 igloos that have not been sampled, with the exception of the 
eight Conditional Exemption igloos that will be excluded until after their use ends. If the drain 
outfall is buried, soil will be removed to reveal the drain and the sample will be collected under 
the drain. If the drain is already exposed then the surface soil (0-6 inches) will be sampled under 
the drain outfall. Soil sampling will be performed as described in Section 4 and the QAPP 
(Appendix C). The collected soil samples will be analyzed for explosives using EPA 
Method 8330B and for RCRA metals using EPA Methods 6010B and 7471A. 

 It is recommended that one MI soil sample be collected from each of the igloo aprons, with the 
exception of the eight conditional exemption igloos that will be excluded from investigation until 
their use ends. Thirty MI sample increments will be collected from 0-3 inches bgs from each 
igloo apron. The MI decision units will encompass any drainages or topographic depressions 
located around each igloo. If the road constitutes a drainage divide opposite any igloo, the 
decision unit located across the road will be excluded. Figures 9-5 and 9-6 show the proposed MI 
decision units. The collected soil samples will be analyzed for explosives using EPA Method 
8330B and for RCRA metals using EPA Methods 6010B and 7471A. 

 It is recommended that one MI soil sample be collected from each of the revetments. Thirty MI 
sample increments will be collected from 2-6 inches bgs within each revetment. The collected 
soil samples will be analyzed for explosives using EPA Method 8330B and for RCRA metals 
using EPA Methods 6010B and 7471A. 
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Table 9-2 Release Assessment Laboratory Data Summary at 
AOC 28, Fort Wingate Depot Activity (1 of 2) 

AOC 28 AOC 28 AOC 28 AOC 28

7/28/2008 7/28/2008 7/28/2008 7/25/2008
Lead - EPA Method 
6010B Lead 0.3688 400 48.8 25.2 19.2 13.9
Explosives- EPA 
Method 8330B HMX 0.21 3060 0.08 J <0.21 <0.21 <0.21

AOC 28 AOC 28 AOC 28 AOC 28

7/28/2008 7/28/2008 7/28/2008 7/28/2008
Lead - EPA Method 
6010B Lead 0.3688 400 21.3 J 14.2 17 34.2

AOC 28 AOC 28 AOC 28 AOC 28

7/28/2008 7/28/2008 7/25/2008 7/25/2008
Lead - EPA Method 
6010B Lead 0.3688 400 13.7 10.8 J 48.8 21

AOC 28 AOC 28 AOC 28 AOC 28

7/25/2008 7/28/2008 7/28/2008 7/28/2008
Lead - EPA Method 
6010B Lead 0.3688 400 17.2 64.2 26.5 6.5

AOC 28 AOC 28 AOC 28 AOC 28

7/28/2008 7/29/2008 7/29/2008 7/29/2008
Lead - EPA Method 
6010B Lead 0.3688 400 6.8 87.4 36.9 J 10.1 J

AOC 28 AOC 28 AOC 28 AOC 28

7/29/2008 7/25/2008 7/25/2008 7/25/2008
Lead - EPA Method 
6010B Lead 0.3688 400 5.8 44.7 25 37.8

FWDA-
B1024-DL-
SS-072808

Chemical 
Class and
Laboratory

Method

Analyte RLb

NMED
Residential

Soil SSLc

FWDA-
B1054-DR-
SS-072908-

DUP

FWDA-
B1054-SS-

072908

FWDA-
B1073-DL-
SS-072508

FWDA-
B1073-DR-
SS-072508

FWDA-
B1073-SS-

072508

Chemical 
Class and
Laboratory

Method

Analyte RLb

NMED
Residential

Soil SSLc

FWDA-
B1050-SS-

072808

FWDA-
B1054-DR-
SS-072908

FWDA-
B1054-DL-
SS-072908

Chemical 
Class and
Laboratory

Method

Analyte RLb

NMED
Residential

Soil SSLc

FWDA-
B1045-SS-

072508

FWDA-
B1050-DL-
SS-072808

FWDA-
B1024-SS-

072808

FWDA-
B1045-DL-
SS-072508

FWDA-
B1045-DR-
SS-072508

FWDA-
B1050-DR-
SS-072808

FWDA-
B1050-SS-

072808-DUP

Chemical 
Class and
Laboratory

Method

Analyte RLb

NMED
Residential

Soil SSLc

FWDA-
B1024-DL-
SS-072808

Chemical 
Class and
Laboratory

Method

Analyte RLb

NMED
Residential

Soil SSLc

Analyte

FWDA-
B1019-SS-

072808

RLb

NMED
Residential

Soil SSLc

FWDA-
B1019-DL-
SS-072808

FWDA-
B1019-DR-
SS-072808

FWDA-
B1017-SS-

072508

FWDA-
B1017-DL-
SS-072808

FWDA-
B1017- DR-
SS-072808

FWDA-
B1017- DR-
SS-072808 -

DUP

Chemical 
Class and
Laboratory

Method
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Table 9-2 Release Assessment Laboratory Data Summary at 
AOC 28, Fort Wingate Depot Activity (2 of 2) 

AOC 28 AOC 28 AOC 28 AOC 28

7/24/2008 7/24/2008 7/25/2008 7/25/2008
Lead - EPA Method 
6010B Lead 0.3688 400 15.8 17.4 4 5.4
Explosives- EPA 
Method 8330B 1,3,5-Trinitrobenzene 0.2 1800d 0.2 J <0.2 <0.2 <0.2

AOC 28 AOC 28 AOC 28 AOC 28

7/24/2008 7/24/2008 7/24/2008 7/24/2008
Lead - EPA Method 
6010B Lead 0.3688 400 7.6 4.3 24.4 21

AOC 28 AOC 28 AOC 28 AOC 28

7/24/2008 7/17/2008 7/17/2008 7/17/2008
Lead - EPA Method 
6010B Lead 0.3688 400 4 14.2 15.3 J 7.8

AOC 28 AOC 28 AOC 28 AOC 28

7/17/2008 7/16/2008 7/17/2008 7/17/2008
Lead - EPA Method 
6010B Lead 0.3688 400 7.1 6.6 5.5 5.5

AOC 28 AOC 28 AOC 28 AOC 28 AOC 28

7/17/2008 7/16/2008 7/17/2008 7/17/2008 7/16/2008
Lead - EPA Method 
6010B Lead 0.3688 400 7.1 6.6 5.5 5.5 4.6
a  Laboratory data sheets and the Data Quality Evaluation Report (DQE) are provided in Appendices H and I, respectively.
b  Column provides the Reporting Limit (RL), which was the Practical Quantitation Limit (PQL) for this project.
c  NMED Residential Direct Exposure to Soil Screening Level (SSL), June 2006.  
d  EPA Region 6 Human Health Specific Screening Levels, March 2008.  
e  NMED, June 2006.  

Positive detections of explosives compounds are shaded.
Samples collected from 0 to 1 feet below ground surface.
N/A – Not Applicable       NC – Non Carcinogen       C – Carcinogen       Sat – Soil Saturation       J – Estimated value below the RL

Chemical 
Class and
Laboratory

Method

NMED
Residential

Soil SSLc

FWDA-Y-
B1034-

07172008
Analyte RLb

NMED
Residential

Soil SSLc

FWDA-Y-
B1052-

07162008

Chemical 
Class and
Laboratory

Method

Analyte RLb

NMED
Residential

Soil SSLc

FWDA-Y-
B1034-

07172008

FWDA-Y-
B1043-

07162008

FWDA-Y-
B1045-

07172008-
DUP

FWDA-Y-
B1045-

07172008-
DUP

FWDA-Y-
B1045-

07172008

FWDA-Y-
B1043-

07162008

FWDA-Y-
B1045-

07172008

Chemical 
Class and
Laboratory

Method

Analyte RLb

FWDA-
B1087-DL-
SS-072408

FWDA-
B1087-DR-
SS-072408

FWDA-Y-
B1011-

07172008

FWDA-
B1081-DR-
SS-072408

FWDA-
B1081-SS-

072408

FWDA-Y-
B1019-

07172008

FWDA-
B1087-SS-

072408

FWDA-Y-
B1008-

07172008

FWDA-
B1081-DL-
SS-072408

FWDA-
B1075-DR-
SS-072408

FWDA-
B1075-SS-

072508

FWDA-
B1075-DL-
SS-072408

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory

Method

Analyte RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory

Method

Analyte RLb
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Explosives Metals

8330B SW6010B and SW7471A

Explosives RCRA Metals

Sample ID Sample Location
Sample Depth

(feet bgs) Sample Type COC Comment

0628-B1001-SS01-M-0000 Igloo B-1001 0-0.25 MI X X

0628-B1001-SS01-M-0000-DUP Igloo B-1001 0-0.25 MI DUP X X

0628-B1001-SS01-C-0000 Igloo B-1001 Drain 0-0.5 Composite X X

0628-B1002-SS01-M-0000 Igloo B-1002 0-0.25 MI X X

0628-B1002-SS01-M-0000-DUP Igloo B-1002 0-0.25 MI DUP X X

0628-B1002-SS01-C-0000 Igloo B-1002 Drain 0-0.5 Composite X X

0628-B1003-SS01-M-0000 Igloo B-1003 0-0.25 MI X X

0628-B1003-SS01-C-0000 Igloo B-1003 Drain 0-0.5 Composite X X

0628-B1003-SS01-C-0000-MS/MSD Igloo B-1003 Drain 0-0.5 Composite MS/MSD X X

0628-B1004-SS01-M-0000 Igloo B-1004 0-0.25 MI X X

0628-B1004-SS01-C-0000 Igloo B-1004 Drain 0-0.5 Composite X X

0628-B1005-SS01-M-0000 Igloo B-1005 0-0.25 MI X X

0628-B1005-SS01-M-0000-DUP Igloo B-1005 0-0.25 MI DUP X X

0628-B1005-SS01-C-0000 Igloo B-1005 Drain 0-0.5 Composite X X

0628-B1006-SS01-M-0000 Igloo B-1006 0-0.25 MI X X

0628-B1006-SS01-C-0000 Igloo B-1006 Drain 0-0.5 Composite X X

0628-B1007-SS01-M-0000 Igloo B-1007 0-0.25 MI X X

0628-B1007-SS01-M-0000-DUP Igloo B-1007 0-0.25 MI DUP X X

0628-B1007-SS01-C-0000 Igloo B-1007 Drain 0-0.5 Composite X X

0628-B1008-SS01-M-0000 Igloo B-1008 0-0.25 MI X X

0628-B1008-SS01-C-0000 Igloo B-1008 Drain 0-0.5 Composite X X

0628-B1009-SS01-M-0000 Igloo B-1009 0-0.25 MI X X

0628-B1009-SS01-C-0000 Igloo B-1009 Drain 0-0.5 Composite X X

0628-B1010-SS01-M-0000 Igloo B-1010 0-0.25 MI X X

0628-B1010-SS01-C-0000 Igloo B-1010 Drain 0-0.5 Composite X X

0628-B1011-SS01-M-0000 Igloo B-1011 0-0.25 MI X X

0628-B1011-SS01-C-0000 Igloo B-1011 Drain 0-0.5 Composite X X

0628-B1012-SS01-M-0000 Igloo B-1012 0-0.25 MI X X

0628-B1012-SS01-M-0000-DUP Igloo B-1012 0-0.25 MI DUP X X

0628-B1012-SS01-C-0000 Igloo B-1012 Drain 0-0.5 Composite X X

0628-B1013-SS01-M-0000 Igloo B-1013 0-0.25 MI X X

0628-B1013-SS01-C-0000 Igloo B-1013 Drain 0-0.5 Composite X X

0628-B1014-SS01-M-0000 Igloo B-1014 0-0.25 MI X X

0628-B1014-SS01-C-0000 Igloo B-1014 Drain 0-0.5 Composite X X

0628-B1015-SS01-M-0000 Igloo B-1015 0-0.25 MI X X

0628-B1015-SS01-M-0000-MS/MSD Igloo B-1015 0-0.25 MI MS/MSD X X

0628-B1015-SS01-C-0000 Igloo B-1015 Drain 0-0.5 Composite X X

0628-B1016-SS01-M-0000 Igloo B-1016 0-0.25 MI X X

0628-B1016-SS01-C-0000 Igloo B-1016 Drain 0-0.5 Composite X X

0628-B1017-SS01-M-0000 Igloo B-1017 0-0.25 MI X X

0628-B1017-SS01-C-0000 Igloo B-1017 Drain 0-0.5 Composite X X

0628-B1018-SS01-M-0000 Igloo B-1018 0-0.25 MI X X

0628-B1018-SS01-C-0000 Igloo B-1018 Drain 0-0.5 Composite X X

0628-B1019-SS01-M-0000 Igloo B-1019 0-0.25 MI X X

0628-B1019-SS01-M-0000-DUP Igloo B-1019 0-0.25 MI DUP X X

0628-B1019-SS01-C-0000 Igloo B-1019 Drain 0-0.5 Composite X X

0628-B1020-SS01-M-0000 Igloo B-1020 0-0.25 MI X X

0628-B1020-SS01-C-0000 Igloo B-1020 Drain 0-0.5 Composite X X

0628-B1021-SS01-M-0000 Igloo B-1021 0-0.25 MI X X

0628-B1021-SS01-C-0000 Igloo B-1021 Drain 0-0.5 Composite X X

0628-B1021-SS01-C-0000-DUP Igloo B-1021 Drain 0-0.5 Composite DUP X X

0628-B1022-SS01-M-0000 Igloo B-1022 0-0.25 MI X X

0628-B1022-SS01-C-0000 Igloo B-1022 Drain 0-0.5 Composite X X

0628-B1023-SS01-M-0000 Igloo B-1023 0-0.25 MI X X

0628-B1023-SS01-C-0000 Igloo B-1023 Drain 0-0.5 Composite X X

0628-B1024-SS01-M-0000 Igloo B-1024 0-0.25 MI X X

0628-B1024-SS01-C-0000 Igloo B-1024 Drain 0-0.5 Composite X X

0628-B1025-SS01-M-0000 Igloo B-1025 0-0.25 MI X X

0628-B1025-SS01-C-0000 Igloo B-1025 Drain 0-0.5 Composite X X

0628-B1027-SS01-M-0000 Igloo B-1027 0-0.25 MI X X

0628-B1027-SS01-C-0000 Igloo B-1027 Drain 0-0.5 Composite X X

0628-B1030-SS01-M-0000 Igloo B-1030 0-0.25 MI X X

0628-B1030-SS01-C-0000 Igloo B-1030 Drain 0-0.5 Composite X X

Method

Specific Analyses Requested

Table 9-3 Proposed RCRA Facility Investigation Sampling and Analyses  
at AOC 28, Fort Wingate Depot Activity (1 of 5) 
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Explosives Metals

8330B SW6010B and SW7471A

Explosives RCRA Metals

Sample ID Sample Location
Sample Depth

(feet bgs) Sample Type COC Comment

0628-B1031-SS01-M-0000 Igloo B-1031 0-0.25 MI X X

0628-B1031-SS01-C-0000 Igloo B-1031 Drain 0-0.5 Composite X X

0628-B1031-SS01-C-0000-DUP Igloo B-1031 Drain 0-0.5 Composite DUP X X

0628-B1032-SS01-M-0000 Igloo B-1032 0-0.25 MI X X

0628-B1032-SS01-C-0000 Igloo B-1032 Drain 0-0.5 Composite X X

0628-B1033-SS01-M-0000 Igloo B-1033 0-0.25 MI X X

0628-B1033-SS01-C-0000 Igloo B-1033 Drain 0-0.5 Composite X X

0628-B1034-SS01-M-0000 Igloo B-1034 0-0.25 MI X X

0628-B1034-SS01-C-0000 Igloo B-1034 Drain 0-0.5 Composite X X

0628-B1034-SS01-C-0000-MS/MSD Igloo B-1034 Drain 0-0.5 Composite MS/MSD X X

0628-B1035-SS01-M-0000 Igloo B-1035 0-0.25 MI X X

0628-B1035-SS01-C-0000 Igloo B-1035 Drain 0-0.5 Composite X X

0628-B1036-SS01-M-0000 Igloo B-1036 0-0.25 MI X X

0628-B1036-SS01-M-0000-DUP Igloo B-1036 0-0.25 MI DUP X X

0628-B1036-SS01-C-0000 Igloo B-1036 Drain 0-0.5 Composite X X

0628-B1037-SS01-M-0000 Igloo B-1037 0-0.25 MI X X

0628-B1037-SS01-C-0000 Igloo B-1037 Drain 0-0.5 Composite X X

0628-B1038-SS01-M-0000 Igloo B-1038 0-0.25 MI X X

0628-B1038-SS01-C-0000 Igloo B-1038 Drain 0-0.5 Composite X X

0628-B1044-SS01-M-0000 Igloo B-1044 0-0.25 MI X X

0628-B1044-SS01-M-0000-DUP Igloo B-1044 0-0.25 MI DUP X X

0628-B1044-SS01-C-0000 Igloo B-1044 Drain 0-0.5 Composite X X

0628-B1045-SS01-M-0000 Igloo B-1045 0-0.25 MI X X

0628-B1045-SS01-C-0000 Igloo B-1045 Drain 0-0.5 Composite X X

0628-B1046-SS01-M-0000 Igloo B-1046 0-0.25 MI X X

0628-B1046-SS01-C-0000 Igloo B-1046 Drain 0-0.5 Composite X X

0628-B1047-SS01-M-0000 Igloo B-1047 0-0.25 MI X X

0628-B1047-SS01-M-0000-DUP Igloo B-1047 0-0.25 MI DUP X X

0628-B1047-SS01-C-0000 Igloo B-1047 Drain 0-0.5 Composite X X

0628-B1047-SS01-C-0000-DUP Igloo B-1047 Drain 0-0.5 Composite DUP X X

0628-B1048-SS01-M-0000 Igloo B-1048 0-0.25 MI X X

0628-B1048-SS01-C-0000 Igloo B-1048 Drain 0-0.5 Composite X X

0628-B1049-SS01-M-0000 Igloo B-1049 0-0.25 MI X X

0628-B1049-SS01-C-0000 Igloo B-1049 Drain 0-0.5 Composite X X

0628-B1050-SS01-M-0000 Igloo B-1050 0-0.25 MI X X

0628-B1050-SS01-C-0000 Igloo B-1050 Drain 0-0.5 Composite X X

0628-B1051-SS01-M-0000 Igloo B-1051 0-0.25 MI X X

0628-B1051-SS01-C-0000 Igloo B-1051 Drain 0-0.5 Composite X X

0628-B1052-SS01-M-0000 Igloo B-1052 0-0.25 MI X X

0628-B1052-SS01-C-0000 Igloo B-1052 Drain 0-0.5 Composite X X

0628-B1052-SS01-C-0000-DUP Igloo B-1052 Drain 0-0.5 Composite DUP X X

0628-B1053-SS01-M-0000 Igloo B-1053 0-0.25 MI X X

0628-B1053-SS01-C-0000 Igloo B-1053 Drain 0-0.5 Composite X X

0628-B1054-SS01-M-0000 Igloo B-1054 0-0.25 MI X X

0628-B1054-SS01-M-0000-MS/MSD Igloo B-1054 0-0.25 MI MS/MSD X X

0628-B1054-SS01-C-0000 Igloo B-1054 Drain 0-0.5 Composite X X

0628-B1055-SS01-M-0000 Igloo B-1055 0-0.25 MI X X

0628-B1055-SS01-C-0000 Igloo B-1055 Drain 0-0.5 Composite DUP X X

0628-B1055-SS01-C-0000-DUP Igloo B-1055 Drain 0-0.5 Composite X X

0628-B1056-SS01-M-0000 Igloo B-1056 0-0.25 MI X X

0628-B1056-SS01-C-0000 Igloo B-1056 Drain 0-0.5 Composite X X

0628-B1057-SS01-M-0000 Igloo B-1057 0-0.25 MI X X

0628-B1057-SS01-M-0000-MS/MSD Igloo B-1057 0-0.25 MI MS/MSD X X

0628-B1057-SS01-C-0000 Igloo B-1057 Drain 0-0.5 Composite X X

0628-B1058-SS01-M-0000 Igloo B-1058 0-0.25 MI X X

0628-B1058-SS01-M-0000-DUP Igloo B-1058 0-0.25 MI DUP X X

0628-B1058-SS01-C-0000 Igloo B-1058 Drain 0-0.5 Composite X X

0628-B1059-SS01-M-0000 Igloo B-1059 0-0.25 MI X X

0628-B1059-SS01-C-0000 Igloo B-1059 Drain 0-0.5 Composite X X

0628-B1060-SS01-M-0000 Igloo B-1060 0-0.25 MI X X

0628-B1060-SS01-C-0000 Igloo B-1060 Drain 0-0.5 Composite X X

0628-B1060-SS01-C-0000-DUP Igloo B-1060 Drain 0-0.5 Composite DUP X X

0628-B1061-SS01-M-0000 Igloo B-1061 0-0.25 MI X X

0628-B1061-SS01-C-0000 Igloo B-1061 Drain 0-0.5 Composite X X

0628-B1062-SS01-M-0000 Igloo B-1062 0-0.25 MI X X

0628-B1062-SS01-C-0000 Igloo B-1062 Drain 0-0.5 Composite X X

Method

Specific Analyses Requested

Table 9-3 Proposed RCRA Facility Investigation Sampling and Analyses  
at AOC 28, Fort Wingate Depot Activity (2 of 5) 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 9-17 April 2010 

Explosives Metals

8330B SW6010B and SW7471A

Explosives RCRA Metals

Sample ID Sample Location
Sample Depth

(feet bgs) Sample Type COC Comment

0628-B1063-SS01-M-0000 Igloo B-1063 0-0.25 MI X X

0628-B1063-SS01-C-0000 Igloo B-1063 Drain 0-0.5 Composite X X

0628-B1064-SS01-M-0000 Igloo B-1064 0-0.25 MI X X

0628-B1064-SS01-C-0000 Igloo B-1064 Drain 0-0.5 Composite X X

0628-B1065-SS01-M-0000 Igloo B-1065 0-0.25 MI X X

0628-B1065-SS01-C-0000 Igloo B-1065 Drain 0-0.5 Composite X X

0628-B1066-SS01-M-0000 Igloo B-1066 0-0.25 MI X X

0628-B1066-SS01-C-0000 Igloo B-1066 Drain 0-0.5 Composite X X

0628-B1067-SS01-M-0000 Igloo B-1067 0-0.25 MI X X

0628-B1067-SS01-C-0000 Igloo B-1067 Drain 0-0.5 Composite X X

0628-B1068-SS01-M-0000 Igloo B-1068 0-0.25 MI X X

0628-B1068-SS01-M-0000-DUP Igloo B-1068 0-0.25 MI DUP X X

0628-B1068-SS01-C-0000 Igloo B-1068 Drain 0-0.5 Composite X X

0628-B1069-SS01-M-0000 Igloo B-1069 0-0.25 MI X X

0628-B1069-SS01-C-0000 Igloo B-1069 Drain 0-0.5 Composite X X

0628-B1070-SS01-M-0000 Igloo B-1070 0-0.25 MI X X

0628-B1070-SS01-C-0000 Igloo B-1070 Drain 0-0.5 Composite X X

0628-B1071-SS01-M-0000 Igloo B-1071 0-0.25 MI X X

0628-B1071-SS01-C-0000 Igloo B-1071 Drain 0-0.5 Composite X X

0628-B1072-SS01-M-0000 Igloo B-1072 0-0.25 MI X X

0628-B1072-SS01-M-0000-MS/MSD Igloo B-1072 0-0.25 MI MS/MSD X X

0628-B1072-SS01-C-0000 Igloo B-1072 Drain 0-0.5 Composite X X

0628-B1073-SS01-M-0000 Igloo B-1073 0-0.25 MI X X

0628-B1073-SS01-M-0000-MS/MSD Igloo B-1073 0-0.25 MI MS/MSD X X

0628-B1073-SS01-C-0000 Igloo B-1073 Drain 0-0.5 Composite X X

0628-B1074-SS01-M-0000 Igloo B-1074 0-0.25 MI X X

0628-B1074-SS01-C-0000 Igloo B-1074 Drain 0-0.5 Composite X X

0628-B1075-SS01-M-0000 Igloo B-1075 0-0.25 MI X X

0628-B1075-SS01-C-0000 Igloo B-1075 Drain 0-0.5 Composite X X

0628-B1076-SS01-M-0000 Igloo B-1076 0-0.25 MI X X

0628-B1076-SS01-C-0000 Igloo B-1076 Drain 0-0.5 Composite X X

0628-B1077-SS01-M-0000 Igloo B-1077 0-0.25 MI X X

0628-B1077-SS01-C-0000 Igloo B-1077 Drain 0-0.5 Composite X X

0628-B1078-SS01-M-0000 Igloo B-1078 0-0.25 MI X X

0628-B1078-SS01-M-0000-MS/MSD Igloo B-1078 0-0.25 MI MS/MSD X X

0628-B1078-SS01-C-0000 Igloo B-1078 Drain 0-0.5 Composite X X

0628-B1079-SS01-M-0000 Igloo B-1079 0-0.25 MI X X

0628-B1079-SS01-C-0000 Igloo B-1079 Drain 0-0.5 Composite X X

0628-B1080-SS01-M-0000 Igloo B-1080 0-0.25 MI X X

0628-B1080-SS01-C-0000 Igloo B-1080 Drain 0-0.5 Composite X X

0628-B1081-SS01-M-0000 Igloo B-1081 0-0.25 MI X X

0628-B1081-SS01-M-0000-DUP Igloo B-1081 0-0.25 MI DUP X X

0628-B1081-SS01-C-0000 Igloo B-1081 Drain 0-0.5 Composite X X

0628-B1082-SS01-M-0000 Igloo B-1082 0-0.25 MI X X

0628-B1082-SS01-C-0000 Igloo B-1082 Drain 0-0.5 Composite X X

0628-B1083-SS01-M-0000 Igloo B-1083 0-0.25 MI X X

0628-B1083-SS01-C-0000 Igloo B-1083 Drain 0-0.5 Composite X X

0628-B1084-SS01-M-0000 Igloo B-1084 0-0.25 MI X X

0628-B1084-SS01-C-0000 Igloo B-1084 Drain 0-0.5 Composite X X

0628-B1085-SS01-M-0000 Igloo B-1085 0-0.25 MI X X

0628-B1085-SS01-M-0000-MS/MSD Igloo B-1085 0-0.25 MI MS/MSD X X

0628-B1085-SS01-C-0000 Igloo B-1085 Drain 0-0.5 Composite X X

0628-B1086-SS01-M-0000 Igloo B-1086 0-0.25 MI X X

0628-B1086-SS01-C-0000 Igloo B-1086 Drain 0-0.5 Composite X X

0628-B1087-SS01-M-0000 Igloo B-1087 0-0.25 MI X X

0628-B1087-SS01-C-0000 Igloo B-1087 Drain 0-0.5 Composite X X

0628-B1088-SS01-M-0000 Igloo B-1088 0-0.25 MI X X

0628-B1088-SS01-C-0000 Igloo B-1088 Drain 0-0.5 Composite X X

0628-B1089-SS01-M-0000 Igloo B-1089 0-0.25 MI X X

0628-B1089-SS01-C-0000 Igloo B-1089 Drain 0-0.5 Composite X X

0628-B1090-SS01-M-0000 Igloo B-1090 0-0.25 MI X X

0628-B1090-SS01-C-0000 Igloo B-1090 Drain 0-0.5 Composite X X

0628-B1091-SS01-M-0000 Igloo B-1091 0-0.25 MI X X

0628-B1091-SS01-C-0000 Igloo B-1091 Drain 0-0.5 Composite X X

0628-B1092-SS01-M-0000 Igloo B-1092 0-0.25 MI X X

0628-B1092-SS01-C-0000 Igloo B-1092 Drain 0-0.5 Composite X X

Method

Specific Analyses Requested

Table 9-3 Proposed RCRA Facility Investigation Sampling and Analyses  
at AOC 28, Fort Wingate Depot Activity (3 of 5) 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 9-18 April 2010 

Explosives Metals

8330B SW6010B and SW7471A

Explosives RCRA Metals

Sample ID Sample Location
Sample Depth

(feet bgs) Sample Type COC Comment

0628-B1093-SS01-M-0000 Igloo B-1093 0-0.25 MI X X

0628-B1093-SS01-C-0000 Igloo B-1093 Drain 0-0.5 Composite X X

0628-B1094-SS01-M-0000 Igloo B-1094 0-0.25 MI X X

0628-B1094-SS01-C-0000 Igloo B-1094 Drain 0-0.5 Composite X X

0628-B1095-SS01-M-0000 Igloo B-1095 0-0.25 MI X X

0628-B1095-SS01-C-0000 Igloo B-1095 Drain 0-0.5 Composite X X

0628-B1095-SS01-C-0000-DUP Igloo B-1095 Drain 0-0.5 Composite DUP X X

0628-B1096-SS01-M-0000 Igloo B-1096 0-0.25 MI X X

0628-B1096-SS01-C-0000 Igloo B-1096 Drain 0-0.5 Composite X X

0628-B1097-SS01-M-0000 Igloo B-1097 0-0.25 MI X X

0628-B1097-SS01-C-0000 Igloo B-1097 Drain 0-0.5 Composite X X

0628-B1098-SS01-M-0000 Igloo B-1098 0-0.25 MI X X

0628-B1098-SS01-M-0000-MS/MSD Igloo B-1098 0-0.25 MI MS/MSD X X

0628-B1098-SS01-C-0000 Igloo B-1098 Drain 0-0.5 Composite X X

0628-B1099-SS01-M-0000 Igloo B-1099 0-0.25 MI X X

0628-B1099-SS01-C-0000 Igloo B-1099 Drain 0-0.5 Composite X X

0628-B1100-SS01-M-0000 Igloo B-1100 0-0.25 MI X X

0628-B1100-SS01-C-0000 Igloo B-1100 Drain 0-0.5 Composite X X

0628-YB1002-SS01-M-0000 Revetment Y-B1002 0.16-0.5 MI X X

0628-YB1003-SS01-M-0000 Revetment Y-B1003 0.16-0.5 MI X X

0628-YB1004-SS01-M-0000 Revetment Y-B1004 0.16-0.5 MI X X

0628-YB1005-SS01-M-0000 Revetment Y-B1005 0.16-0.5 MI X X

0628-YB1006-SS01-M-0000 Revetment Y-B1006 0.16-0.5 MI X X

0628-YB1008-SS01-M-0000 Revetment Y-B1008 0.16-0.5 MI X X

0628-YB1009-SS01-M-0000 Revetment Y-B1009 0.16-0.5 MI X X

0628-YB1011-SS01-M-0000 Revetment Y-B1011 0.16-0.5 MI X X

0628-YB1013-SS01-M-0000 Revetment Y-B1013 0.16-0.5 MI X X

0628-YB1013-SS01-M-0000-DUP Revetment Y-B1013 0.16-0.5 MI DUP X X

0628-YB1014-SS01-M-0000 Revetment Y-B1014 0.16-0.5 MI X X

0628-YB1015-SS01-M-0000 Revetment Y-B1015 0.16-0.5 MI X X

0628-YB1017-SS01-M-0000 Revetment Y-B1017 0.16-0.5 MI X X

0628-YB1018-SS01-M-0000 Revetment Y-B1018 0.16-0.5 MI X X

0628-YB1018-SS01-M-0000-DUP Revetment Y-B1018 0.16-0.5 MI DUP X X

0628-YB1019-SS01-M-0000 Revetment Y-B1019 0.16-0.5 MI X X

0628-YB1020-SS01-M-0000 Revetment Y-B1020 0.16-0.5 MI X X

0628-YB1021-SS01-M-0000 Revetment Y-B1021 0.16-0.5 MI X X

0628-YB1022-SS01-M-0000 Revetment Y-B1022 0.16-0.5 MI X X

0628-YB1023-SS01-M-0000 Revetment Y-B1023 0.16-0.5 MI X X

0628-YB1023-SS01-M-0000-MS/MSD Revetment Y-B1023 0.16-0.5 MI MS/MSD X X

0628-YB1024-SS01-M-0000 Revetment Y-B1024 0.16-0.5 MI X X

0628-YB1025-SS01-M-0000 Revetment Y-B1025 0.16-0.5 MI X X

0628-YB1027-SS01-M-0000 Revetment Y-B1027 0.16-0.5 MI X X

0628-YB1027-SS01-M-0000-DUP Revetment Y-B1027 0.16-0.5 MI DUP X X

0628-YB1028-SS01-M-0000 Revetment Y-B1028 0.16-0.5 MI X X

0628-YB1029-SS01-M-0000 Revetment Y-B1029 0.16-0.5 MI X X

0628-YB1030-SS01-M-0000 Revetment Y-B1030 0.16-0.5 MI X X

0628-YB1032-SS01-M-0000 Revetment Y-B1032 0.16-0.5 MI X X

0628-YB1033-SS01-M-0000 Revetment Y-B1033 0.16-0.5 MI X X

0628-YB1034-SS01-M-0000 Revetment Y-B1034 0.16-0.5 MI X X

0628-YB1034-SS01-M-0000-MS/MSD Revetment Y-B1034 0.16-0.5 MI MS/MSD X X

0628-YB1035-SS01-M-0000 Revetment Y-B1035 0.16-0.5 MI X X

0628-YB1036-SS01-M-0000 Revetment Y-B1036 0.16-0.5 MI X X

0628-YB1038-SS01-M-0000 Revetment Y-B1038 0.16-0.5 MI X X

0628-YB1039-SS01-M-0000 Revetment Y-B1039 0.16-0.5 MI X X

0628-YB1039-SS01-M-0000-DUP Revetment Y-B1039 0.16-0.5 MI DUP X X

0628-YB1040-SS01-M-0000 Revetment Y-B1040 0.16-0.5 MI X X

0628-YB1041-SS01-M-0000 Revetment Y-B1041 0.16-0.5 MI X X

0628-YB1042-SS01-M-0000 Revetment Y-B1042 0.16-0.5 MI X X

0628-YB1043-SS01-M-0000 Revetment Y-B1043 0.16-0.5 MI X X

0628-YB1045-SS01-M-0000 Revetment Y-B1045 0.16-0.5 MI X X

0628-YB1046-SS01-M-0000 Revetment Y-B1046 0.16-0.5 MI X X

0628-YB1047-SS01-M-0000 Revetment Y-B1047 0.16-0.5 MI X X

0628-YB1048-SS01-M-0000 Revetment Y-B1048 0.16-0.5 MI X X

Method

Specific Analyses Requested

Table 9-3 Proposed RCRA Facility Investigation Sampling and Analyses  
at AOC 28, Fort Wingate Depot Activity (4 of 5) 
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Table 9-3 Proposed RCRA Facility Investigation Sampling and Analyses  
at AOC 28, Fort Wingate Depot Activity (5 of 5) 

Explosives Metals

8330B SW6010B and SW7471A

Explosives RCRA Metals

Sample ID Sample Location
Sample Depth

(feet bgs) Sample Type COC Comment

0628-YB1051-SS01-M-0000 Revetment Y-B1051 0.16-0.5 MI X X

0628-YB1051-SS01-M-0000-MS/MSD Revetment Y-B1051 0.16-0.5 MI MS/MSD X X

0628-YB1052-SS01-M-0000 Revetment Y-B1052 0.16-0.5 MI X X

0628-YB1055-SS01-M-0000 Revetment Y-B1055 0.16-0.5 MI X X

0628-YB1058-SS01-M-0000 Revetment Y-B1058 0.16-0.5 MI X X

0628-YB1059-SS01-M-0000 Revetment Y-B1059 0.16-0.5 MI X X

0628-YB1060-SS01-M-0000 Revetment Y-B1060 0.16-0.5 MI X X

0628-YB1061-SS01-M-0000 Revetment Y-B1061 0.16-0.5 MI X X

0628-YB1066-SS01-M-0000 Revetment Y-B1066 0.16-0.5 MI X X

0628-YB1067-SS01-M-0000 Revetment Y-B1067 0.16-0.5 MI X X

0628-YB1067-SS01-M-0000-MS/MSD Revetment Y-B1067 0.16-0.5 MI MS/MSD X X

0628-YB1068-SS01-M-0000 Revetment Y-B1068 0.16-0.5 MI X X

0628-YB1072-SS01-M-0000 Revetment Y-B1072 0.16-0.5 MI X X

0628-YB1074-SS01-M-0000 Revetment Y-B1074 0.16-0.5 MI X X

0628-YB1083-SS01-M-0000 Revetment Y-B1083 0.16-0.5 MI X X

0628-YB1084-SS01-M-0000 Revetment Y-B1084 0.16-0.5 MI X X

0628-YB1084-SS01-M-0000-DUP Revetment Y-B1084 0.16-0.5 MI DUP X X

0628-YB1085-SS01-M-0000 Revetment Y-B1085 0.16-0.5 MI X X

0628-YB1086-SS01-M-0000 Revetment Y-B1086 0.16-0.5 MI X X

0628-EB01-D AOC 28 N/A Discrete Equipment Blank X (rinsate) X (rinsate)

0628-EB02-D AOC 28 N/A Discrete Equipment Blank X (rinsate) X (rinsate)

0628-EB03-D AOC 28 N/A Discrete Equipment Blank X (rinsate) X (rinsate)

0628-EB04-D AOC 28 N/A Discrete Equipment Blank X (rinsate) X (rinsate)

0628-EB05-D AOC 28 N/A Discrete Equipment Blank X (rinsate) X (rinsate)

0628-EB06-D AOC 28 N/A Discrete Equipment Blank X (rinsate) X (rinsate)

0628-EB07-D AOC 28 N/A Discrete Equipment Blank X (rinsate) X (rinsate)

0628-EB08-D AOC 28 N/A Discrete Equipment Blank X (rinsate) X (rinsate)

0628-EB09-D AOC 28 N/A Discrete Equipment Blank X (rinsate) X (rinsate)

238 238

24 24

9 9

0 0

14 14

Total Soil Samples 290 290

Total Water Samples 9 9

299 299

Notes
bgs = below ground surface
Discrete = discrete location sample
DUP = duplicate sample
Lab QC = Matrix spike/matrix spike duplicate sample set which will be triple the normal sample volume
MI = multi-incremental
N/A = not applicable

Method

Total Analyses

Specific Analyses Requested

Total Normal Samples

Total Duplicates

Total Equipment Blanks (Rinsate water sample)

Total Trip Blanks

Total MS/MSD Samples (lab counts each separately)
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Figure 9-5 Proposed Multi-Incremental Subsampling Locations AOC 28 Igloos,  
Fort Wingate Depot Activity 
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Figure 9-6 Proposed Multi-Incremental Subsampling Locations AOC 28 Igloos,  
Fort Wingate Depot Activity 
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Photograph 9-1 Igloo B-1004, facing west, Fort Wingate Depot Activity 

 
Photograph 9-2 Igloo B-1064, facing south, Fort Wingate Depot Activity 
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Photograph 9-3 Revetment Y-B1005, facing south, Fort Wingate Depot Activity 

 
Photograph 9-4 Revetment Y-B1086 facing, south, Fort Wingate Depot Activity 
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10.0 AOC 42: Building 516 

10.1 Background 

10.1.1 Location, Description, and Operational History 
Building 516 is listed as AOC 42 and is located in the northeast portion of Parcel 6, in the Workshop 
Area of the FWDA, as shown in Figure 10-1. Photographs 10-1 and 10-2, which are provided at the 
end of this section, show various views of Building 516. Building 516 is listed as the ammunition 
receiving building and was constructed in 1948. The building is a 400-square-foot brick structure with 
a reinforced concrete floor (FWDA, 1961; Daniel, 1994). This building has no water service and was 
not connected to the sanitary sewer. 

Based on available documentation, Building 516 was used solely for the initial receipt and storage of 
ammunition. No specific documentation was available to indicate the types of ammunition stored or 
the exact dates of the operational history of Building 516. 

10.1.2 Surface Conditions 
The area adjacent to AOC 42 has a generally flat topography with a vegetation cover of grass and 
sagebrush.  

10.1.3 Subsurface Conditions 
Previous subsurface investigations have not been completed at AOC 42. 

10.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 42. Ammunition was handled 
and temporarily stored at AOC 42; therefore, explosives and lead are considered the only COPCs. 
Other contaminants are not expected at this location because historical documentation indicates that 
this site was only used for the initial receipt and storage of ammunition.  

10.2 Previous Investigations 

10.2.1 Nonsampling Data 

Facilities Data Fort Wingate Ordnance Depot, Gallup, New Mexico; FWDA, 1961 
This report includes relevant construction information for Building 516. 

New Mexico Historic Building Inventory Form; Daniel, 1994 
This report includes relevant construction information for Building 516. 
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Figure 10-1 Location Map for AOC 42, Building 516, Fort Wingate Depot Activity 
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Aerial Report; Environmental Research, Inc., 2006 
An aerial photography analysis was completed in 2006 based on aerial imagery obtained during a 
search of government and commercial records (ERI, 2006). The photographs were analyzed utilizing 
a stereoscope to locate potential sources of contamination and to record any findings inside the 
boundaries of the known AOCs and SWMUs. Aerial images dated from 1935 to 1997 were 
catalogued. The summary of imagery analysis provided for AOC 42 in the 2006 report is as follows: 

1935 – No significant findings 

1948 – Building 516 present; no significant findings 

1952 – No significant findings 

1958 – No significant findings 

1962 – No significant findings 

1966 – No significant findings 

1973 – No significant findings 

1978 – No significant findings 

1985 – No significant findings 

1991 – No significant findings 

1993 – No photo coverage 

1997 – No significant findings 

While not specifically stated in the summary of this report, Building 516 is visible from 1948 to 1997. 
Based on further review of this report and the aerial photographs, it appears as if the 2006 report 
states “no significant findings” if there were no observed environmental concerns. That statement 
does not mean that the buildings were not present or that other changes to the area were not observed. 

10.2.2 Sampling Data 

Final Asbestos Survey Report, Volume II, Book 1; Pickering Environmental, 1990 
This report includes results of an ACM investigation completed at various FWDA buildings. Results 
indicated that no ACM was present at Building 516. 

Environmental Baseline Survey for the Transfer of Lands at Fort Wingate Depot Activity, 
New Mexico; USACE, 2000 
This report documents a survey for ACM; no suspect ACM was found. No information exists 
regarding LBP or PCBs. LBP is assumed to be present based on building construction dates. 

Release Assessment; CH2M HILL, 2008 
Results of the release assessment sampling conducted in July 2008 are presented in Section 10.3.3. 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 10-4 April 2010 

10.2.3 Conceptual Model 

10.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment at AOC 42 that would result in COPCs 
being present at this site. This site was identified as an AOC based on the historical ammunition 
receiving activities at Building 516. 

10.2.3.2 Fate and Transport 
If contamination is present at AOC 42, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils.  

10.2.3.3 Data Gaps 
The 2008 release assessment investigation addressed the sample data gaps for this site. The release 
assessment data are discussed in Section 10.3.3. 

10.3 Release Assessment 

10.3.1 Historical Records/Document Review 
None of the historical documents reviewed suggested that releases of hazardous wastes or hazardous 
constituents occurred at AOC 42. As discussed above, this site was identified as an AOC based on 
historical ammunition receiving activities at Building 516. 

10.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 42 on July 18, 2008. No man made debris or evidence of 
soil staining were observed at the ground surface at AOC 42. The interior of Building 516 was clear 
of any debris or staining. 

A site reconnaissance field form and a copy of the field notes are presented in Appendix E which can 
be viewed on the CD included with this Work Plan. The photographs taken during the site walk are 
presented in Appendix F. 

10.3.3 Soil Sampling 
One MI surface soil sample was collected at AOC 42 and analyzed for explosives using EPA 
Method 8330B and for lead using EPA Method 6010. The sample location is shown in Figure 10-2. 
The MI sample consisted of 10 individual sample locations, five each taken from the north and south 
side of the eastern loading ramp using a 10-foot spacing at a distance of 5 feet from the concrete 
ramp, as shown in Figure 10-2. 

No explosives were positively detected in the sample collected from AOC 42. Lead was detected at a 
low concentration of 21 mg/kg. This concentration is below the NMED residential SSL for lead, 
which is 400 mg/kg. A summary of the sample analytical results are presented in Table 10-1. The full 
laboratory report is presented in Appendix G. The DQE report is provided on the CD as Appendix H. 
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Figure 10-2 Release Assessment Multi-Incremental SamplingLocations 
AOC 42, Building 516, Fort Wingate Depot Activity 
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AOC 42

7/22/2008
Lead - EPA Method 
6010B Lead 0.3688 400 MI 0 - 1 21
a  Column provides the Reporting Limit (RL), which was the Practical Quantitation Limit (PQL) for this project.
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  

NMED
Residential

Soil SSLb

FWDA-BLDG516-
SS-072208

Sample Type
Sample Depth 

(feet bgs)

(concentrations in mg/kg)
Chemical 
Class and
Laboratory

Method

Analyte RLa

Table 10-1 Release Assessment Laboratory Data Summary, AOC 42,  
Building 516, Fort Wingate Depot Activity 

 

10.3.4 Screening Assessments 

10.3.4.1 Human Health Screening Assessment 
As part of the human health screening assessment, positively detected COPCs were evaluated by 
comparing the maximum detected concentrations to the NMED residential SSL, which are provided 
in Appendix I. Lead was the only positively detected COPC at AOC 42. Lead was detected at a 
maximum concentration of 21 mg/kg, which does not exceed the NMED residential SSL of 
400 mg/kg. 

10.3.4.2 Risk Assessments 
Based on the screening assessment, full human health and ecological risk assessments are not 
necessary for AOC 42.  

10.3.5 Release Assessment Conclusion 
Based on the release assessment investigation results, the NMED has directed that additional MI 
samples be collected from the decision unit. The proposed sampling is discussed in Section 10.4. 

10.4 Scope of Activities 
The following field activities will be conducted during the RFI at AOC42: 

 Collection of one surface soil MI sample from 0- to 6- inches bgs and one subsurface soil 
MI sample from 6- to 12- inches bgs in the decision unit east of Building 516. 

 Analysis of the surface and subsurface MI samples to verify the results from the 2008 
release assessment investigation.  

 

10.4.1  Multi-Incremental Soil Sampling 
Soil Sampling will be conducted to evaluate the presence of environmental impacts from historical 
operations at AOC42. Based on the operational history, the COPC’s for AOC42 are RCRA metals 
and explosives. 
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RCRA Metals Explosives
6010B and 7471A 8330B

Sample ID Site
Sample 
Location Sample Type

Sample 
Depth 

(feet bgs)
0642-B516-SS01-M-0000 AOC 42 SB01 MI 0 – 0.5 x x
0642-B516-SS01-M-0000-DUP AOC 42 SB01 MI DUP 0 – 0.5 x x
0642-B516-SB01-M-0001 AOC 42 SB01 MI 0.5 – 1.0 x x
0642-B516-SB01-M-0001-MS/MSD AOC 42 SB01 MI MS/MSD 0.5 – 1.0 x x
0642-EB01 AOC 42 SB01 Equipment Blank N/A x x

2 2

1 1

1 1
1 1

Total Soil Samples 5 5

Total Water Samples 1 1

6 6

bgs = below ground surface 
DUP = duplicate sample
MI = multi-incremental
RCRA = Resource Conservation and Recovery Act

Total Analyses

Total Equipment Blanks (Rinsate water sample)
Total MS/MSD Samples (lab counts each separately)

Sample Analysis
Analytical Method

Total Normal Samples
Total Duplicates

Field activities will include the collection of MI samples in the area east of the concrete platform and 
loading dock of Building 516. One MI decision unit, with dimensions of approximately 50 feet by 30 
feet, will be created in this area as shown in Figure 10-3. A total of 60 subsamples will be collected 
using a hand auger from the decision unit. Thirty subsamples will be collected from 0- to 6- inches 
bgs, and 30 subsamples form 6- to 12- inches bgs in the decision unit.  

Table 10-2 summarizes the proposed MI soil sampling at AOC42. All samples will be analyzed for 
RCRA metals (EPA Methods 6010B and 7471A) and explosives (EPA Method 8330B). 

 

Table 10-2 Proposed RCRA Facility Investigation Sampling and Analyses  
for AOC 42, Fort Wingate Depot Activity 
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Figure 10-3 Proposed RCRA Facility Investigation Multi-Incremental  
Sampling Locations at AOC 42, Fort Wingate Depot Activity 
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Photograph 10-1 Building 516, facing southwest, Fort Wingate Depot Activity 

 
Photograph 10-2 Interior of Building 516, facing west, Fort Wingate Depot Activity 
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11.0 AOC 61: Building 507 

11.1 Background 

11.1.1 Location, Description, and Operational History 
Building 507 is listed as AOC 61 and is located in the northeast portion of Parcel 6, in the Workshop 
Area of the FWDA installation, as shown in Figure 11-1. Photographs 11-1 and 11-2, which are 
provided at the end of this section, show various views of Building 507. Building 507 is listed as the 
smokeless powder magazine and was constructed in 1948. This building has 100 square feet of usable 
area and is constructed of concrete with an earth-fill covering and a reinforced concrete floor 
(FWDA, 1961). This building has no water service and was not connected to the sanitary sewer.  

Based on available documentation, Building 507 was used solely for the storage of smokeless 
powder. Smokeless powder is the name given to a number of propellants used in artillery and 
firearms. The types of smokeless powder historically stored at Building 507 would likely include 
cordite and ballistite. No specific documentation was available to indicate the types of smokeless 
powder stored or the exact dates of the operational history of Building 507. 

11.1.2 Surface Conditions 
The area adjacent to AOC 61 has a generally flat topography with a vegetation cover of grass and 
sagebrush. 

11.1.3 Subsurface Conditions 
Previous subsurface investigations have not been completed at AOC 61. 

11.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 61. Explosives were handled 
and stored at AOC 61; therefore, explosives are considered the only COPC. Other contaminants are 
not expected at this location because historical documentation indicates that this site was only used 
for the storage of smokeless powder.  

11.2 Previous Investigations 

11.2.1 Nonsampling Data 

Facilities Data Fort Wingate Ordnance Depot, Gallup, New Mexico; FWDA, 1961 
This report includes relevant construction information for Building 507. 
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Figure 11-1 Location Map for AOC 61, Building 507, Fort Wingate Depot Activity 
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Aerial Report; Environmental Research, Inc., 2006 
An aerial photography analysis was completed in 2006 based on aerial imagery obtained during a 
search of government and commercial records (ERI, 2006). The photographs were analyzed utilizing 
a stereoscope to locate potential sources of contamination and to record any findings inside the 
boundaries of the known AOCs and SWMUs. Aerial images dated from 1935 to 1997 were 
catalogued. The summary of imagery analysis provided for AOC 61 in the 2006 report is as follows: 

1935 – No significant findings 

1948 – Building 507 present; no significant findings 

1952 – Building 507 present; no significant findings 

1958 – No significant findings 

1962 – No significant findings 

1966 – No significant findings 

1973 – No significant findings 

1978 – No significant findings 

1985 – No significant findings 

1991 – No significant findings 

1993 – No photo coverage 

1997 – No significant findings 

While not specifically stated in the summary from the report above, Building 507 is visible from 1948 
to 1997. Based on further review of this report and the aerial photographs, it appears as if the 2006 
report states “no significant findings” if there were no observed environmental concerns. That 
statement does not mean that the buildings were not present or that other changes to the area were not 
observed. 

11.2.2 Sampling Data 
The 2008 release assessment investigation constitutes the only sampling data for this site. The release 
assessment data are discussed in Section 11.3.3. 

11.2.3 Conceptual Model 

11.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment at AOC 61 that would result in COPCs 
being present at this site. This site was identified as an AOC based on historical storage of smokeless 
powder at Building 507. 

11.2.3.2 Fate and Transport 
If contamination is present at AOC 61, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils. 
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11.2.3.3 Data Gaps 
The 2008 release assessment investigation addressed the sample data gaps for this site. The release 
assessment data are discussed in Section 11.3.3. 

11.3 Release Assessment 

11.3.1 Historical Records/Document Review 
None of the historical documents reviewed suggested that releases of hazardous wastes or hazardous 
constituents occurred at AOC 61. As discussed above, this site was identified as an AOC based on 
historical storage of smokeless powder at Building 507. 

11.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 61 on July 18, 2008. No man-made debris or evidence of 
soil staining was observed at the ground surface at AOC 61. The interior of Building 507 was clear of 
any debris or staining. 

A site reconnaissance field form and a copy of the field notes are presented in Appendix E which can 
be viewed on the CD provided with this Work Plan. The photographs taken during the site walk are 
presented in Appendix F. 

11.3.3 Soil Sampling 
One MI surface soil sample was collected at AOC 61 and analyzed for explosives using EPA 
Method 8330B and for lead using EPA Method 6010. The sample location is shown in Figure 11-2. 
The MI sample consisted of 10 individual sample locations, three taken from each side of the 
driveway leading to the interior of the building using a 5-foot spacing pattern and four taken from 
across the access road leading to the AOC using a 5-foot spacing pattern, as shown in Figure 11-2. 

Results indicate that three explosives compounds (2,4-dinitrotoluene, 2,6-dinitrololuene, and 
2-nitrotoluene) and lead were detected at low or qualified concentrations below the NMED residential 
SSLs or the EPA RSLs for soil. A summary of the sample analysis results is presented in Table 11-1. 
The full laboratory report is presented in Appendix G. The DQE report is provided in Appendix H.  
Appendix G and H can be viewed on the CD provided with this Work Plan. 

11.3.4 Screening Assessments 

11.3.4.1 Human Health Screening Assessment 
As part of the human health screening assessment, detected COPCs were evaluated by comparing the 
maximum detected concentrations to the NMED residential SSL for all positively detected 
compounds. Detected compounds were evaluated based on comparison to their toxicological endpoint 
and comparison to NMED residential direct exposure to SSL (NMED, 2009), or if no NMED SSL 
exists, to the EPA RSL for soil (EPA, 2009), as described in Attachment 7, Section 7.2 of the RCRA 
Permit. The NMED SSL and EPA RSL are provided in Appendix I.  
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Figure 11-2 Release Assessment Multi-Incremental Sampling Locations, AOC 61, Building 507, Fort Wingate Depot Activity
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AOC 61

7/22/2008
Lead - EPA Method 
6010B Lead 0.3688 400 MI 0 - 1 30.8

2,4-Dinitrotoluene 0.23 12.6 MI 0 - 1 0.068 J
2,6-Dinitrotoluene 0.2 61.2 MI 0 - 1 0.42
2-Nitrotoluene 0.14 29.1 MI 0 - 1 0.092 J

a  Column provides the Reporting Limit (RL), which was the Practical Quantitation Limit (PQL) for this project.
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  
c  EPA Region 6 Human Health Medium Specific Screening Levels, December 2009.

Positive detections of explosives compounds are shaded.
Sample collected from 0 to 1 feet below ground surface.
N/A – Not Applicable       NC – Non Carcinogen       C – Carcinogen       Sat – Soil Saturation    MI - Multi-incremental     

Chemical 
Class and
Laboratory

Method

Analyte RLa

NMED
Residential

Soil SSLb

FWDA-BLDG507-
SS-072208

Explosives- EPA Method 
8330B

Sample Type
Sample Depth 

(feet bgs)

Table 11-1 Release Assessment of Laboratory Data Summary, AOC 61, Building 507 
(concentrations shown in mg/kg) 

 

The following positively detected compounds were considered for further screening assessment: 

 2,4-dinitrotoluene, 0.068J mg/kg (J represents estimated value) 

 2,6-dinitrotoluene, 0.42 mg/kg 

 2-nitrotoluene, 0.092J mg/kg 

 Lead, 30.8 mg/kg 

In accordance with NMED guidance, identified COPCs were used to generate a site risk ratio by 
dividing the COPC maximum detected concentrations by their respective screening levels and 
summing all values. The calculations are presented in Equations 11.1 and 11.2.  

Equation 11.1 – AOC 61 Noncarcinogenic Site Risk Ratio 
Maximum site concentrations for 2,4-dinitrotoluene and 2,6-dinitrotoluene 

= 
Noncarcinogenic 
Site Risk Ratio NMED residential SSL or EPA Region 6 residential MSSL  

for direct exposure to soil for each compound 









 RatioRiskSite

kgmg

kgmg

kgmg

kgmgJ
007.0

/61

/42.0

/122

/068.0
 

Equation 11.2 – AOC 61 Carcinogenic Site Risk Ratio 
Maximum site concentrations for 2-nitrotoluene  

= 
Carcinogenic 

Site Risk Ratio NMED residential SSL for direct exposure to soil for 2-nitrotoluene 









 RatioRiskSite

kgmg

kgmgJ
009.0

/8.10

/092.0
 

In accordance with NMED guidance, the residential human health-based site risk ratio was calculated 
to be 0.007 for noncarcinogenic compounds and 0.009 for carcinogenic compounds. Lead was 
detected at a maximum concentration of 30.8 mg/kg, which does not exceed the NMED residential 
SSL of 400 mg/kg. The calculated risk ratios are below the maximum acceptable ratio of 1. 
Therefore, the COPCs at this site pose an acceptable level of risk.  
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RCRA Metals Explosives

6010B and 
7471A 8330B

Sample ID Site
Sample 
Location Sample Type

Sample 
Depth (feet 

bgs)

0661-B507-SS01-M-0000 AOC 61 SB01 MI 0 – 0.5 x x

0661-B507-SS01-M-0000-DUP AOC 61 SB01 MI DUP 0 – 0.5 x x

0661-B507-SB01-M-0001 AOC 61 SB01 MI 0.5 – 1.0 x x

0661-B507-SB01-M-0001-MS/MSD AOC 61 SB01 MI MS/MSD 0.5 – 1.0 x x

0661-EB01 AOC 61 SB01 Equipment Blank N/A x x

2 2
1 1
1 1
1 1

Total Soil Samples 5 5

Total Water Samples 1 1

6 6

MI = multi-incremental
RCRA = Resource Conservation and Recovery Act

Sample Analysis

Analytical Method

bgs = below ground surface

Total Normal Samples
Total Duplicates

Total Equipment Blanks (Rinsate water sample)
otal MS/MSD Samples (lab counts each separately)

Total Analyses

11.3.4.2 Risk Assessments 
Based on the screening assessment, full human health and ecological risk assessments are not 
necessary for AOC 61. 

11.3.5 Release Assessment Conclusion 
Based on the release assessment investigation results, NMED has directed that additional MI samples 
be collected from the decision unit. The proposed sampling is discussed in Section 11.4. 

11.4  Scope of Activities 
The following field activities will be conducted during the RFI at AOC 61: 

 Collection of one surface soil MI sample from 0- to 6- inches bgs and one subsurface soil 
MI sample from 6- to 12- inches bgs in the decision unit east of Building 507. 

 Analysis of the surface and subsurface MI samples to verify the results from the 2008 
release assessment investigation.  

11.4.1 Multi-Incremental Soil Sampling 
Soil Sampling will be conducted to evaluate the presence of environmental impacts from historical 
operations at AOC 61. Based on the operational history, the COPC’s for AOC 61 are explosives. Due 
to the detection of lead during the release assessment investigation, RCRA metals will be included in 
the RFI analytical program.  

Field activities will include the collection of MI samples in the area south of Building 507.  One 
decision unit, with dimensions of approximately 40 feet by 40 feet, will be created as shown on 
Figure 11-3. A total of 60 subsamples will be collected using a hand auger from the decision unit. 
Thirty subsamples will be collected from 0- to 6- inches bgs, and 30 subsamples form 6- to 12- inches 
bgs in the decision unit.  

Table 11-2 summarizes the proposed MI soil sampling at AOC 61. All samples will be analyzed for 
RCRA metals (EPA Methods 6010B and 7471A) and explosives (EPA Method 8330B). 

Table 11-2 Proposed RCRA Facility Investigation Sampling and Analyses for 
AOC 61, Fort Wingate Depot Activity 
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Figure 11-3 Proposed RCRA Facility Investigation Sampling and Analyses for AOC 61, Fort Wingate Depot Activity 
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Photograph 11-1 Building 507, facing northeast, Fort Wingate Depot Activity 

 
Photograph 11-2 Building 507, facing northwest, Fort Wingate Depot Activity 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 12-1 April 2010 

12.0 AOC 75: Electrical Transformers 

12.1 Background 

12.1.1 Location, Description, and Operational History 
AOC 75 is identified as the electrical transformers located within Parcel 6. There is no specific 
information in the available historical documents as to the location of or previous environmental 
releases from electrical transformers located within Parcel 6. Site reconnaissance indicated that there 
are four electrical transformers located in Parcel 6, as shown in Figure 12-1. 

One electrical transformer is located at each of the following sites:  

 A power pole-mounted transformer located to the northwest of Building 51 

 A power pole-mounted transformer located to the west of Building 33 

 A power pole-mounted transformer located to the north of Building 516 

 At the ground surface to the northeast of Building 537. 

Photographs 12-1 through 12-4, which are provided at the end of this section, show various views of 
the electrical transformers. The date of installation of the electrical transformers is unknown. 

12.1.2 Surface Conditions 
The electrical transformer adjacent to Building 51 is underlain by grass with a generally flat 
topography. The electrical transformer near Building 33 is underlain by an asphalt parking lot with 
flat topography. The electrical transformer near Building 519 is underlain by grass and sagebrush 
with a generally flat topography. The ground surface for the electrical transformer near Building 537 
has been elevated from the surrounding area. The electrical transformer is located on top of a concrete 
pad which is on top of mounded native soil and rock that has minimally revegetated, giving indication 
that this transformer may have been recently installed. The surface condition of the surrounding area 
is generally flat with a northerly drainage feature covered by grass and sagebrush. 

12.1.3 Subsurface Conditions 
Previous subsurface investigations have not been completed at AOC 75. 

12.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 75. This site was identified as an 
AOC based on the possibility that some electrical transformers at the FWDA area may have contained 
PCBs. Therefore, PCBs are the COPC for AOC 75. 

12.2 Previous Investigations 

12.2.1 Nonsampling Data 
No nonsampling data is available for AOC 75.  
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Figure 12-1 AOC 75 Location Map, Fort Wingate Depot Activity 
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12.2.2 Sampling Data 
The 2008 release assessment investigation constitutes the only sampling data for this site. The release 
assessment data are discussed in Section 12.3.3. 

12.2.3 Conceptual Model 

12.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment from the current electrical transformers 
within Parcel 6 that would result in COPCs being present at these sites.  

12.2.3.2 Fate and Transport 
If contamination is present at the AOC 75 sites, they could pose a threat to human health and the 
environment through exposure to contaminated surface or subsurface soils.  

12.2.3.3 Data Gaps 
The 2008 release assessment investigation addressed the sample data gaps for this site. The release 
assessment data are discussed in Section 12.3.3. 

12.3 Release Assessment 

12.3.1 Historical Records/Document Review 
There were no historical records or documents found relating to the location, date of installation, or type 
of electrical transformers expected to be found within Parcel 6. However, none of the historical 
documents reviewed suggested that releases of hazardous wastes or hazardous constituents occurred at 
AOC 75 within Parcel 6. 

12.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 75 on July 30, 2008. Four electrical transformers were 
found within Parcel 6. The first power pole-mounted transformer (01) is located immediately to the east 
of Building 51. No staining was observed on the transformer or the ground surface below the 
transformer. The second power pole-mounted transformer (02) is located immediately to the west of 
Building 33 in a parking lot area. No staining was observed on the transformer or the ground surface 
below the transformer and a blue “No PCBs” sticker is attached to this transformer. The third power 
pole-mounted transformer (03) is located to the north of Building 516. No staining was observed on the 
transformer or the ground surface below the transformer and a blue “No PCBs” sticker is attached to 
this transformer. The fourth transformer (04) is a ground surface-mounted transformer to the northeast 
of Building 537. This transformer appeared to be more recently installed and no staining was observed 
on the transformer or the ground surface adjacent to the transformer. 

Site reconnaissance field forms for each of the four transformers and a copy of the field notes are 
presented in Appendix E and can be viewed on the CD provided with this Work Plan. The photographs 
taken during the site reconnaissance are presented in Appendix F. 

This revision is in response to Comment 4, Second NOD.  During the summer of 2010 the subject pad-
mounted transformer (Transformer 04) was removed as part of the building demolition project but the 
pad remains.  A hole (access opening) where the piping rises from below the ground was under the 
transformer.  Transformers 01 and 03 were also removed during the summer of 2010.  The disposition 
of the transformers will be described in the demolition report to be submitted in the summer of 2011. 
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12.3.3 Soil Sampling 
Surface soil samples were collected at each of the four AOC 75 locations. The sample locations are 
shown in Figure 12-2. One MI sample was collected at each transformer location and analyzed for PCBs 
using EPA Method 8082. Each of the multi-incremental samples collected consisted of nine individual 
sample locations taken from a 4-foot-by-4-foot sampling grid and composited into one MI sample with 
the exception of the ground surface transformer sample which consisted of an 8.5-foot sampling grid 
centered on the transformer. 

Results indicate that no PCBs were detected in any of the samples. The full laboratory report is 
presented in Appendix G. The DQE report is provided in Appendix H. 

12.3.4 Screening Assessments 

12.3.4.1 Human Health Screening Assessment 
No COPCs were positively detected at any of the AOC 75 sites; therefore, a human health screening 
assessment was not performed. 

12.3.4.2 Risk Assessments 
No COPCs were positively detected at any of the AOC 75 sites; therefore, full human health and 
ecological risk assessments are not necessary for AOC 75. 

12.3.5 Release Assessment Conclusion 
Based on the release assessment investigation results, the NMED has directed that discrete soil samples 
be collected at each transformer location. 

12.4  Scope of Activities 
The following field activities will be conducted during the RFI at AOC 75: 
 
 Collection of one discrete soil sample from 1- to 6- inches bgs at transformer locations 01-03.  A 

composite comprised of subsamples from the 4 sides of the pad and one at the middle access 
opening will be taken at location 04.  This revision is in response to Comment 4, Second NOD.   

 
 Analysis of the surface soil samples to verify the results from the 2008 release assessment 

investigation.  

12.4.1 Soil Sampling 
Soil sampling will be conducted to evaluate the presence of environmental impacts from historical 
operations at AOC 75. Based on the operational history, the COPC’s for AOC 75 are PCBs. 
 
Field activities will include the collection of discrete surface soil samples at transformer locations 01-03 
and composite at 04.  Soil samples will be collected from 1- to 6- inches bgs using a hang auger. The 
proposed sampling locations are shown on Figures 12-1 and 12-2.  
 
Table 12-1 summarizes the proposed soil sampling at AOC 75. All samples will be analyzed for PCB’s 
(EPA Method 8082). 
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Table 12-1 Proposed RCRA Facility Investigation Sampling and Analysis 
for AOC 75 Electrical Transformers, Fort Wingate Depot Activity 

 

PCBs

8082

Polychlorinated 
Biphenyls 

Sample ID
Sample 

Location
Sample Depth 

(feet bgs) Sample Type 
Chain of Custody 

Comment

0675-SS01-0000 SS01 0 - 0.5 Discrete x

0675-SS02-0000 SS02 0 - 0.5 Discrete x

0675-SS03-0000 SS03 0 - 0.5 Discrete x

0675-SS04-0000 SS04 0 - 0.5 Composite x

0675-SS04-0000 Dup SS04 0 - 0.5 Composite Dup MS/MSD x

0675-EB01 EB01 N/A Discrete Equipment Blank x

4

1

1

1

Total Soil Samples 7

Total Water Samples 1

8
Notes bgs = below ground surface

Discrete = discrete location sample Composite = composite sample location
Dup = duplicate sample
EB = Equipment rinsate blank
Lab QC = Matrix spike/matrix spike duplicate sample set will be triple sample volume 
MS/MSD = matrix spike/matrix spike duplicate
N/A = Not Applicable
RCRA = Resource Conservation and Recovery Act

Method

Total Analyses 

Specific Analyses Requested 

 
Total Normal Samples

Total Duplicates 
Total Equipment Blanks (Rinsate water sample) 

Total MS/MSD Samples (lab counts each separately) 
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Photograph 12-1 Transformer 01, AOC 75, Fort Wingate Depot Activity 

 
Photograph 12-2 Transformer02, facing northeast, AOC 75, Fort Wingate Depot Activity 
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Photograph 12-3 Transformer 03, facing southeast, AOC 75, Fort Wingate Depot Activity 

 

 

Photograph 12-4 Transformer 04, facing southwest, AOC 75, Fort Wingate Depot Activity 
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13.0 AOC 78/82: Feature 18 

13.1 Background 

13.1.1 Location, Description, and Operational History 
AOC 78/82 is located in the far southwest portion of Parcel 6, extending into Parcels 5A and 4A, as 
shown in Figure 13-1. Photographs 13-1 through 13-4, which are provided at the end of this section, 
show various views of AOC 78/82. This AOC is described as Feature 18 on 1973 aerial photo 
(API-5) in the 1995 Archive Search Report (USACE, 1995). There are four sub-areas of AOC 78/82 
that for the purposes of this report are identified as A through D from south to north. 

Review of historical FWDA maps for this area indicates that AOC 78/82 sub-areas A through D were 
used as Open Storage Sites or as Standard Ammunition Magazines. Temporary building numbers of 
Z-228; Z-224 or X-24; Z-227; and Z-223 or X-23 were identified from south to north for sub-areas A 
through D. Standard Ammunition Magazines were located at various places across the depot and 
consisted of covered open-air structures with no walls. Munitions were temporarily stored at these 
locations from the 1940s to the 1960s. Based on a review of the aerial photographs and available 
documents, munitions were temporarily stored at AOC 78/82 beginning in the 1940s. Storage 
operations ceased in the 1960s. 

13.1.2 Surface Conditions 
AOC 78/82 has a generally flat topography, dipping slightly to the west toward the area drainage 
feature located immediately to the east of the west patrol road. Vegetation cover at the site consists of 
mostly grass and sagebrush with some piñon and juniper in the far eastern portions of the AOC. The 
west patrol road serves as a drainage divide between Parcel 4A and 4B, and Parcel 5A and 5B. 

13.1.3 Subsurface Conditions 
A subsurface investigation was completed at AOC 78/82 as part of the release assessment as 
described in Section 13.3.5. As part of this investigation it was determined that the upper 
approximately 20 inches of sediment is native silt-loam type soil that contained metallic scrap and 
debris related to the historical operations at the site. All recovered scrap and debris were removed as 
part of this investigation. 

13.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 78/82. This site was identified 
as an AOC based solely on aerial photography. Explosives were handled and stored at AOC 78/82; 
therefore, explosives and lead are considered the COPCs for this site. Other contaminants are not 
expected at this location because historical documentation indicates that this site was only used for 
the temporary storage of munitions. 
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Figure 13-1 Site Location Map for AOC 78/82,  
Feature 18, Fort Wingate Depot Activity 
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13.2 Previous Investigations 

13.2.1 Nonsampling Data 
Nonsampling data available for AOC 78/82 are summarized below. 

Aerial Report; Environmental Research, Inc., 2006 
An aerial photography analysis was completed in 2006 based on aerial imagery obtained during a 
search of government and commercial records (ERI, 2006). The photographs were analyzed utilizing 
a stereoscope to locate potential sources of contamination and to record any findings inside the 
boundaries of the known AOCs and SWMUs. Aerial images dated from 1935 to 1997 were 
catalogued. The summary of imagery analysis provided for AOC 78/82 in the 2006 report is as 
follows: 

1935 – No significant findings  

1948 – Two graded areas are present. 

1952 – Two graded scarred areas are present. 

1958 – Two graded areas are present. 

1962 – One graded area remains. 

1966 – One of the graded areas remains. 

1973 – A pond has been constructed in the northernmost area; three scarred or graded areas 
are present to the south 

1978 – The pond and two graded areas remain 

1985 – The pond remains to the north; the graded areas are revegetating 

1991 – The pond remains to the north; a trench or excavation is visible south of the pond; the 
former graded areas are mostly revegetating. 

1993 – No photo coverage 

1997 – The pond remains to the north 

Based on further review of the 2006 report and the aerial photographs, it appears that the report states 
“no significant findings” if there were no observed environmental concerns. However, this statement 
does not mean that other changes to the area were not observed.  

Report of Investigation for Potential Environmental Areas of Concern; USACE, 2007 
This report documents an investigation completed at AOCs located outside of the boundaries of 
current SWMUs and AOCs. Investigation activities were not completed within AOC 78/82. However, 
the report includes background information relevant to areas at the FWDA installation that were 
previously used to temporarily store inert items and ordnance, such as AOC 78/82. The report 
indicates that buildings designated with an X- identifier were wood-framed structures with a roof but 
no walls. These buildings had earth or gravel floors and were present at the FWDA installation from 
approximately 1945 to 1980. Areas with a Z- identifier were either buildings such as those with the 
X- identifier or were flat open storage areas with no associated building that were present at the 
FWDA installation from approximately 1945 to 1980. 
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13.2.2 Sampling Data 
The 2008 release assessment investigation constitutes the only sampling data for this site. The release 
assessment data are discussed in Sections 13.3.3 and 13.3.4. 

13.2.3 Conceptual Model 

13.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment at AOC 78/82 that would result in COPCs 
being present at this site. This site was identified as an AOC based on aerial photography that was 
previously interpreted to have been an area of disturbed ground. However, historical documentation 
indicates that the area of disturbed ground previously contained Open Storage Sites or Standard 
Ammunition Magazines, which were buildings used for the temporary storage of munitions. Based on 
available documentation, storage of munitions occurred at this site beginning in the 1940s and 
continued until the 1960s when the buildings were removed. 

13.2.3.2 Fate and Transport 
If contamination is present at AOC 78/82, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils.  

13.2.3.3 Data Gaps 
The 2008 release assessment investigation addressed the sample data gaps for this site. The release 
assessment data are discussed in Section 13.3.3. 

13.3 Release Assessment 

13.3.1 Historical Records/Document Review 
None of the historical documents reviewed suggested that releases of hazardous wastes or hazardous 
constituents occurred at AOC 78/82. As noted in the aerial photograph analysis report (ERI, 2006), 
there were no significant findings for AOC 78/82 on any of the photos reviewed from 1935 to 1997 
that would suggest a release to the environment at this site other than grading and ground scars. 
However, review of available documentation indicates that AOC 78/82 previously contained Open 
Storage Sites or Standard Ammunition Magazines, which were buildings used for the temporary 
storage of munitions. Based on available documentation, storage of munitions occurred at this site 
beginning in the 1940s and continued until the 1960s when the buildings were removed. 

13.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 78/82 on July 30, 2008. A site walk revealed several 
small areas containing metallic scrap consisting of nails, bolts, metal packaging banding, as well as 
several areas containing roofing material and small pieces of lumber. 

Construction of a pond was indicated in the previous aerial photograph review. Further review 
indicates that this area is not a constructed pond, but a low-lying area in the natural drainage that 
floods and fills with water due to the construction of the west patrol road, which restricts the flow of 
surface water. No man-made debris was observed at the time of inspection.  

A site reconnaissance field form and a copy of the field notes are presented in Appendix E which can 
be viewed on the CD provided with this Work Plan. The photographs taken during the site walk are 
presented in Appendix F. 
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13.3.3 Soil Sampling 
Surface soil samples were collected at two general locations at each of AOC 78/82 locations A 
through D. The sample locations are shown in Figure 13-2. Sample locations were chosen in the areas 
most likely to be affected by previous operations at the individual sites as determined during the field 
investigation. Each of the eight decision units for the MI sampling was 100 feet by 100 feet in size. 
The area of each decision unit is slightly less than 0.25 acre and was selected as representative of a 
residential lot size. Multi-incremental samples were collected and analyzed for explosives using EPA 
Method 8330B and for lead using EPA Method 6010. Each of the MI samples collected consisted of 
ten individual subsamples collected from 0-to 12-inches bgs and composited into one MI sample, for 
a total of eight samples. 

Seven explosives compounds (1,3,5-trinitrobenzene, 2,4-dinitrotoluene, 2,6-dinitrololuene, 
4-amino-2,6-dinitrotoluene, 3-nitrotoluene, RDX, and tetryl [2,4,6-trinitrophenol]) and lead were 
detected at concentrations below the NMED residential SSLs or the EPA RSLs for soil. A summary 
of the sample analysis results is presented in Table 13-1. The full laboratory report is presented in 
Appendix G. The DQE report is provided in Appendix H. 

13.3.4 Digital Geophysical Mapping 
CH2M HILL’s geophysical services subcontractor, NAEVA Geophysics, Inc. (NAEVA) performed 
the digital geophysical mapping of AOC 78/82 using a Geonics EM-61 Mk.2 and the Trimble® 5700 
Global Positioning System (GPS) receiver using Real Time Kinematic (RTK) technique. The survey 
equipment and methodology are described below.  

The EM-61 Mk.2 is a high spatial resolution, time-domain electromagnetic instrument designed to 
detect shallow ferrous and non-ferrous metallic objects. The EM-61 Mk.2 system consists of two air-
cored coils, a digital data recorder, batteries and processing electronics. The larger of the two coils 
(mounted closest to the ground), houses a transmitter that generates a pulsed primary magnetic field, 
which then induces eddy currents in nearby metallic objects. Both the lower and upper coils house 
receivers, with the capability to either measure the eddy currents at three distinct time intervals in the 
bottom coil and one time interval in the top coil; or four intervals in the bottom coil if no top coil 
measurements are recorded.  Four time gates from the bottom coil were recorded for the digital 
geophysical mapping (DGM) surveys at Fort Wingate.  Secondary voltages induced in both coils are 
measured in millivolts. The arrangement of coils is such that there is a vertical separation of 
40 centimeters (cm) from the ground to the bottom coil. Assuming accurate data positioning, target 
resolution of approximately 0.5 meters can be expected. The data are collected using 
Geomar Software Inc.’s Nav61MK2 program and temporarily stored in an Allegro CX Field PC® 
prior to downloading to a laptop computer. 

Trimble® 5700 RTK GPS is a 24-channel dual frequency RTK receiver that uses two low power 
radio signals designated as L1 (1575.42 megahertz) and L2 (1227.60 megahertz).  This system 
operates with a base and a rover unit; the base sends corrections to the rover via radio link, thus 
maintaining a 3 cm horizontal accuracy and a 5 cm vertical accuracy.  For configuration with the 
EM-61 Mk.2, the rover is set to output a Global Positioning System Fix Data format (National Marine 
Electronics Association) string at 1 Hertz which is captured into the TrackMaker data logging system 
(NAV61MK2) program and temporarily stored in the Allegro CX Field PC®.  The base station 
utilized for this survey was a Trimble R8 Global Navigation Satellite System (GNSS). The R8 GNSS 
is a multichannel, multi-frequency receiver, antenna, and data-link radio combined in one device. It 
uses Trimble R-Track technology to support all GPS signals, including the new L2C signal 
(transmitted on the L2 frequency) and the planned L5 (civilian safety of life) signal of GPS 
Modernization, and also supports the Global Orbiting Navigation Satellite System (GLONASS). 
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Table 13-1 Release Assessment Laboratory Data Summary 
for AOC 78/82, Feature 18 (concentrations in mg/kg) 

AOC 78 AOC 78 AOC 78

7/21/2008 7/21/2008 7/21/2008

Lead - EPA 
Method 6010B Lead 0.3688 400 7.4 6.6 4.9
Explosives- EPA 
Method 8330B 1,3,5-Trinitrobenzene 0.2 2,200c <0.2 <0.2 0.1 J

AOC 78 AOC 78 AOC 78

7/21/2008 7/22/2008 7/22/2008

Lead - EPA 
Method 6010B Lead 0.3688 400 5.7 4.6 4.1

2,4-Dinitrotoluene 0.23 12.6 <0.23 <0.23 0.14 J

2,6-Dinitrotoluene 0.2 61.2 <0.2 <0.2 0.13 J

4-Amino-2,6-dinitrotoluene 0.25 150c <0.25 <0.25 0.14 J

Tetryl 0.23 244 <0.23 <0.23 0.08 J
AOC 78 AOC 78 AOC 78

7/22/2008 7/23/2008 7/23/2008

Lead - EPA 
Method 6010B Lead 0.3688 400 4.4 J 4.4 4.4

1,3,5-Trinitrobenzene 0.2 2,200c <0.2 <0.2 0.088 J

2,4-Dinitrotoluene 0.23 12.6 <0.23 <0.23 0.08 J

2,6-Dinitrotoluene 0.2 61.2 0.2 0.2 0.33

3-Nitrotoluene 0.22 1,560 <0.22 0.2 J <0.22

4-Amino-2,6-dinitrotoluene 0.25 150c <0.25 <0.25 0.18 J

RDX 0.18 35.6 0.18 J <0.18 0.08 J

a  Column provides the Reporting Limit (RL), which was the Practical Quantitation Limit (PQL) for this project.
b NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  
c  EPA Region 6 Human Health Medium Specific Screening Levels, December 2009.

Positive detections of explosives compounds are shaded.

Samples collected from 0 to 1 feet below ground surface.
N/A – Not Applicable       NC – Non Carcinogen       C – Carcinogen       Sat – Soil Saturation       J – Estimated value below the 

Explosives- EPA 
Method 8330B

Explosives- EPA 
Method 8330B

FWDA-AOC78B-
01-SS-072108

NMED
Residential

Soil SSLb

NMED
Residential

Soil SSLb

FWDA-AOC78B-
02-SS-072108

FWDA-AOC78C-
01-SS-072208

02-SS-072208-
DUP

Chemical 
Class and
Laboratory

Method

Analyte

FWDA-AOC78A-
01-SS-072108

FWDA-AOC78A-
02-SS-072108

Chemical 
Class and
Laboratory

Method

Analyte RLa

RLa

Chemical 
Class and
Laboratory

Method

Analyte RLa

NMED
Residential

Soil SSLb

FWDA-AOC78D-
01-SS-072308

FWDA-AOC78D-
02-SS-072308

FWDA-AOC78C-
02-SS-072208
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The DGM surveying at FWDA was accomplished using the EM-61 Mk.2 in wheel mode 
configuration, with data positioning provided by RTK GPS.  In wheel mode, the EM-61 Mk.2 bottom 
coil is mounted on two 40cm wheels, and has four fiberglass spacers used to support the top coil.  A 
tripod attached to the top coil holds the GPS antenna over the center of the EM coils. All data 
collected at FWDA were recorded at a sample rate of 10 readings per second.  

A survey transect spacing of 2 feet was used for the Geophysical Prove-Out (GPO) Investigation and 
DGM survey areas. This spacing results in coil overlap on successive lines, reducing the likelihood of 
data gaps and improving the chance of detecting small metallic items. 

Low stretch polypropylene ropes painted with alternating bands of fluorescent green and pink paint 
were placed across survey grids at 25 foot intervals, perpendicular to the direction of travel.  These 
ropes provided guidance to the geophysicist maneuvering the EM61 across the grids, to maintain 
parallel lines spaced 2 feet apart.   

A Trimble® GeoXT™ was used to record relevant survey information, and also to make sketches of 
survey impediments such as arroyos, trees, depressions and piles of flood debris.  GeoXT™ data were 
downloaded to a laptop computer each evening, and the merged into a database for inclusion in 
CH2M Hill’s Munitions Response Site Information System. 

The EM-61 Mk.2 data are temporarily stored in an Allegro data logger via Geomar’s NAV61 
software and then downloaded into a laptop computer for further on-site processing using Geomar’s 
TrackMaker 61MK2.   

Initial data processing was performed by the field team which included reviewing data for integrity 
and repeatability. Additionally, track maps produced using the TrackMaker 61MK2 software were 
reviewed to evaluate survey coverage and to check for missing GPS readings.   

Data were uploaded each evening to the CH2M Hill ftp site by the field crew.  Data were then 
retrieved by NAEVA’s data processor in the Charlottesville, Virginia office, where converted raw 
data files were imported into Geosoft’s Oasis montaj to perform the following: 

 Review and finalize all QC tests (cable shake, personnel, static and latency) prior to processing of 
the DGM data for that day; 

 Set projection of NAD83 UTM Zone 12N coordinates; 
 Evaluate data density and GPS quality; 
 Apply auto leveling and instrument drift corrections; 
 Apply of default lag correction; 
 Generate preliminary contour map(s) from gridded data; 
 Generate preliminary original vs. repeat profiles by grid block; and 
 Generate formatted ASCII files containing preprocessed data by grid block. 
 

After completion of preprocessing, the data were further evaluated and processed to generate final 
processed data files.  Final processing steps included: 

 Evaluation and refinement of auto leveling and instrument drift corrections in the channel 
selected for target analysis (Channel 3); 

 Evaluation and refinement of lag correction in the channel selected for target analysis  
(Channel 3); 
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 Additional digital filtering and enhancement, as necessary, in the channel selected for target 
analysis (Channel 3); 

 Generation of formatted ASCII files containing processed data by grid block; 
 Generation of final maps for each grid showing contoured gridded data and culture; 
 Generation of final original vs. repeat profiles by grid block; and 
 Production of mosaic maps for each of the five surveyed locations.  
 

13.3.4.1 Survey 

Albuquerque Surveying Company, Inc, a New Mexico Registered Land Surveyor (RLS), used 
existing benchmarks at the FWDA to establish a 30-meter-by-30-meter grid system across the four 
AOC 78/82 sub-areas (denoted A through D for reporting purposes) and the AOC 79 area for 
geophysical survey control. 

13.3.4.2 Geophysical Prove-Out 

Instrument validation surveys were performed with an EM-61 Mk.2 over the existing GPO plot at the 
FWDA site on July 8 and 9, 2008. Based on observation of the GPO activities and an independent 
analysis of the GPO results, it was determined by the CH2M HILL QC Geophysicist that the system 
met project DQOs and the system was considered validated and appropriate for use at the site. This 
was verified with the onsite USACE Project Geophysicist. Approval was given by USACE to 
proceed to data collection within the Parcel 6 areas. A comprehensive GPO report detailing 
equipment, procedures, data processing, and results is provided as Appendix K. 

13.3.4.3 13.3.4.3 Digital Geophysical Mapping Survey Results 
The DGM activities were performed from July 8 through 25, 2008 at the four AOC 78/82 sub-areas 
and the AOC 79. The following subsections summarize results of the surveys at AOC 78/82. A 
detailed description of the equipment, methodology, results, and QC data is provided in the NAEVA 
report provided in Appendix L.
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Figure 13-2 Release Assessment Multi-Incremental  
Soil Sampling Locations at  

AOC 78/82, Fort Wingate Depot Activity
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13.3.4.4 AOC 78A Sub-area 
Approximately 1.4 acres were geophysically surveyed over the AOC 78A sub-area. Survey results, 
provided in Appendix J, indicate a few scattered anomalies across the area. The anomalies do not 
appear to have any relationship to each other, such as those indicated in some of the other areas as 
being part of a regular pattern. 

13.3.4.5 AOC 78B Sub-area 
Approximately 1.2 acres were geophysically surveyed over the AOC 78B sub-area. Survey results, 
provided in Appendix J, indicate multiple anomalies across the area. A large number of anomalies 
appear to have a regular distribution in a pattern indicative of building footers or some other regularly 
spaced man-made feature. The regularly spaced anomalies are separated by approximately 4 to 
5 meters (m), on average, from each other and cover an area of approximately 85 m (east–west 
orientation) by 20 m (north-south). 

13.3.4.6 AOC 78C Sub-area 
Approximately 1.8 acres were geophysically surveyed over the AOC 78C sub-area. Survey results, 
provided in Appendix J, indicate a few scattered anomalies across the area. The anomalies do not 
appear to have any relationship to each other. 

13.3.4.7 AOC 78D Sub-area 
Approximately 1.4 acres were geophysically surveyed over the AOC 78D sub-area. Survey results, 
provided in Appendix J, indicate a similar pattern of anomalies to those seen in AOC 78B, with a 
large number appearing to have a regular distribution in a patter indicative of building footers or some 
other regularly spaced man-made feature. The regularly spaced anomalies are separated by 
approximately 4 to 5 m, on average from each other and cover an area of approximately 105 m 
(north-south) by 18 m (east–west).  

13.3.4.8 Data Quality Objectives 
CH2M HILL’s analysis indicates that all DQOs outlined in the project QC Plan (CH2M HILL, 2008) 
were met during the DGM operations. A summary of the project data quality objectives results is 
presented in Table 13-1. It should be noted that reacquisition of anomalies was not performed during 
the initial phase of operations; however, should this operation be planned at any time in the future the 
subcontractor performing reacquisition will be asked to demonstrate that they can meet the 
reacquisition DQO prior to performing the activity.  

13.3.4.9 Quality Control 
An extensive QC program was applied to the DGM operations at the site, with the CH2M HILL QC 
Geophysicist providing oversight and QC of NAEVA’s operations and data. Descriptions of the QC 
steps can be found in the project QC Plan, which is presented in Appendix K. Each of the QC steps 
was performed, and no QC issues were discovered during the process. NAEVA was observed 
collecting data to comply with all of the QC Plan requirements. All documented QC tests were 
checked for DQO compliance and each test was within those requirements. Detailed QC results are 
discussed in the report provided in Appendix K.  
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13.3.5 Metallic Anomaly Intrusive Investigation 

13.3.5.1 Purpose 
Intrusive investigation of selected representative geophysical anomalies was conducted from 
November 17 to 20, 2008, to evaluate the nature of the sources of the anomalies. Geophysical 
anomalies were investigated at all four of the AOC 78/82 locations. Based on the known operational 
history of the investigation areas, this was not treated as a MEC investigation. However, MEC or 
material potentially presenting an explosive hazard (MPPEH) had the potential to be present in the 
project area because the site is a former military facility. Therefore, MEC investigation procedures 
were followed as a precaution. UXB International, Inc (UXB) was the intrusive investigation 
subcontractor for this work. A report prepared to document the intrusive investigation is presented as 
Appendix M. The investigation results will be briefly summarized below. 

13.3.5.2 Anomaly Reacquisition/Intrusive Investigation 
Anomaly reacquisition and intrusive investigation were the only techniques employed during the 
intrusive investigation operations at the site. Intrusive investigation was performed using hand 
excavation procedures to identify the source of individual anomalies following reacquisition 
operations. 

All geophysical anomalies identified for excavation were reacquired by an intrusive investigation 
team, comprised of UXO technicians, to an exact location using a RTK differential GPS. This work 
was completed from November 17 to 18, 2008. The location of each anomaly was marked with a 
non-metallic, labeled, polyvinyl chloride (PVC) surveyor’s flag, which was placed 1 foot north of the 
actual field location of each reacquired anomaly.  

Excavation of individual geophysical anomalies was performed by qualified UXO technicians using 
hand-excavation tools. Small hand tools such as shovels, spades, trowels, and pry bars were used to 
access the anomalies. The UXB team performing this work was composed of one UXO 
Technician III and two UXO Technician II(s). CH2M HILL provided one SUXOS to provide 
oversight of the UXB investigation team. Intrusive investigation work was completed from 
November 17 to 20, 2008. 

13.3.5.3 Investigation Results 
The individual anomaly locations and recovered anomaly sources are documented in report provided 
as Appendix M. All anomalies were determined to be metallic scrap debris and not MEC related. The 
scrap debris recovered were predominantly nails with minor amounts of other metallic scrap such as 
angle iron, metal banding, and bailing wire. The metallic scrap recovered is consistent with the 
known operational history of these sites, which was temporary open storage of munitions. The 
anomaly locations and metallic scrap recovered are believed to be remnants or debris from the former 
open storage structures that were removed in the 1960s. 

13.3.6 Screening Assessments 

13.3.6.1 Human Health Screening Assessment 
As part of the human health screening assessment, detected COPCs were evaluated by comparing the 
maximum detected concentrations to the NMED residential SSL for all positively detected 
compounds. Detected compounds were evaluated based on comparison to their toxicological endpoint 
and comparison to NMED residential direct exposure to SSL (NMED, 2009), or if no NMED SSL 
exists, to the EPA RSL for soil (EPA, 2009), as described in Attachment 7, Section 7.2 of the RCRA 
Permit. The NMED SSL and EPA RSL are provided in Appendix I. 
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The following positively detected compounds were considered for further screening assessment:  

 1,3,5-trinitrobenzene, 0.1J mg/kg (J represents estimated value) 

 2,4-dinitrotoluene, 0.14J mg/kg 

 2,6-dinitrotoluene, 0.33 mg/kg 

 RDX, 0.18J mg/kg 

 Tetryl (2,4,6-trinitrophenol), 0.08J mg/kg 

 Lead, 7.4 mg/kg 

Two other compounds, 4-amino-2,6-dinitrotoluene and 3-nitrotoluene, were not considered as there 
are no NMED SSL or EPA RSL for these compounds. In accordance with NMED guidance, 
identified COPCs were used to generate a site risk ratio by dividing the COPC maximum detected 
concentrations by their respective screening levels and summing all values. The calculations are 
presented in Equations 13.1 and 13.2. 

Equation 13.1 – AOC 78/82 Noncarcinogenic Site Risk Ratio 

Maximum site concentrations for 1,3,5-trinitrobenzene,  
2,4-dinitrotoluene, 2,6-dinitrotoluene, and tetryl 

= 
Noncarcinogenic  
Site Risk Ratio NMED residential SSL or EPA Region 6 residential MSSL  

for direct exposure to soil for each compound 









 RatioRiskSite

kgmg

kgmgJ

kgmg

kgmg

kgmg

kgmgJ

kgmg

kgmgJ
02.0

/11.6

/08.0

/61

/33.0

/122

/14.0

/800,1

/1.0  

Equation 13.2 – AOC 78/82 Carcinogenic Site Risk Ratio 
Maximum site concentrations for RDX 

= 
Carcinogenic  

Site Risk Ratio NMED residential SSL for direct exposure to soil for RDX 









 RatioRiskSite

kgmg

kgmgJ
004.0

/2.44

/18.0  

In accordance with NMED guidance, the residential human health-based site risk ratio was calculated 
to be 0.02 for noncarcinogenic compounds and 0.004 for carcinogenic compounds. Lead was detected 
at a maximum concentration of 7.4 mg/kg, which does not exceed the NMED residential SSL of 
400 mg/kg. The calculated risk ratios are below the maximum acceptable ratio of 1. Therefore, the 
COPCs at this site pose an acceptable level of risk.  

13.3.6.2 Risk Assessments 
Based on the screening assessment, full human health and ecological risk assessments are not 
necessary for AOC 78/82. 
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13.3.7 Release Assessment Conclusion 
Based on the release assessment investigation results, the following conclusions are made for 
AOC 78/82: 

 Geophysical anomalies were observed at AOC 78/82. The geophysical anomalies were 
investigated and determined to be metallic scrap, such as nails and other metallic waste debris. 
No MEC items were identified during the investigation. 

 Based on the limited number and low concentrations of COPCs detected at AOC 78/82, the AOC 
is recommended for NFA based on the NMED Criterion 5: The AOC has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that the contaminants pose an acceptable level of risk under current and projected 
future land use. 

13.3.8 Scope of Activities 
Based on the release assessment investigation results, the following recommendations are made for 
AOC 78/82: 

 It is recommended that NFA decision documents be prepared for AOC 78/82. 
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Photograph 13-1 AOC 78/82-A, facing east. Fort Wingate Depot Activity 

 
Photograph 13-2 AOC 78/82-B, facing east, Fort Wingate Depot Activity 
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Photograph 13-3 AOC 78/82-C, facing north, Fort Wingate Depot Activity 

 
Photograph 13-4 AOC 78/82-D, facing north, Fort Wingate Depot Activity 
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14.0 AOC 79: Feature 2 

14.1 Background 

14.1.1 Location, Description, and Operational History 
AOC 79 is located in the northern portion of Parcel 6 and is approximately 3.6 acres in size, as shown 
in Figure 14-1. Photographs 14-1 and 14-2, which are provided at the end of this section, show views 
of AOC 79. This AOC is described as Feature 2 on the 1973 aerial photo (API-5) in the 1995 Archive 
Search Report (USACE, 1995). Historical aerial photographs indicate that an access road previously 
lead to a probable building foundation and a scarred and stained soil area. 

Review of historical FWDA maps for this area lists a portion of AOC 79 as an Open Storage Site or a 
Standard Ammunition Magazine. A temporary building number of Z-220 or X-18 is listed for this 
area. Standard Ammunition Magazines were located at various places across the depot and consisted 
of covered open-air structures with no walls. Munitions were temporarily stored at these locations 
from the 1940s to the 1960s. Based on review of the aerial photographs and available documents, 
munitions were temporarily stored at AOC 79 beginning in the 1940s. Storage operations ceased in 
the 1960s.  

14.1.2 Surface Conditions 
AOC 79 has a generally flat topography with a vegetation cover of grass and sagebrush. This area is 
located immediately to the west of a regional drainage arroyo that overbanks and floods this area 
during high rainfall events which tends to wash out a substantial portion of the AOC. This site also 
contains a vast number of prairie dog burrows, which, in addition to occasional flooding, may leave 
this area looking disturbed in historical aerial photographs. 

14.1.3 Subsurface Conditions 
A subsurface investigation was completed at AOC 79 as part of the release assessment as described in 
Section 14.3.5. As part of this investigation it was determined that the upper approximately 36-inches 
of sediment is native silt-loam type soil that contained metallic scrap and debris related to the 
historical operations at the site. All recovered scrap and debris were removed as part of this 
investigation. 

14.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 79. This site was identified as an 
AOC based solely on aerial photography. Explosives were handled and stored at AOC 79. Therefore, 
explosives and lead are considered the COPCs for this site. Other contaminants are not expected at 
this location because historical documentation indicates that this site was only used for the temporary 
storage of munitions. 
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Figure 14-1 Location Map of AOC 79,  

Feature 2, Fort Wingate Depot Activity 
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14.2 Previous Investigations 

14.2.1 Nonsampling Data 
Nonsampling data available for AOC 79 are summarized below. 

Aerial Report; Environmental Research, Inc., 2006 
An aerial photography analysis was completed in 2006 based on aerial imagery obtained during a 
search of government and commercial records (ERI, 2006). The photographs were analyzed utilizing 
a stereoscope to locate potential sources of contamination and to record any findings inside the 
boundaries of the known AOCs and SWMUs. Aerial images dated from 1935 to 1997 were 
catalogued. The summary of imagery analysis provided for AOC 79 in the 2006 report is as follows: 

1935 – No significant findings  

1948 – An access road leads to a probable building foundation 

1952 – Access road leads to two probable trenches with dark-toned materials 

1958 – Access roads lead to a scarred and disturbed area 

1962 – Access roads lead to areas of dark-toned material or staining northwest and southwest 
of the site 

1966 – No significant findings 

1973 – The perimeter of the site has been cleared/graded; the other areas to the south appear 
as graded or scarred staging or parking areas 

1978 – An access road leads to a ground scarred area 

1991 – No significant findings 

1993 – No photo coverage 

1997 – The central portion of the site is scarred; however, this may be due to erosion 

Based on further review of the 2006 report and the aerial photographs, it appears that the report states 
“no significant findings” if there were no observed environmental concerns. However, this statement 
does not mean that other changes to the area were not observed.  

Report of Investigation for Potential Environmental Areas of Concern; USACE, 2007 
This report documents an investigation completed at AOCs located outside of the boundaries of 
current SWMUs and AOCs. Investigation activities were not completed within AOC 79. However, 
the report includes background information relevant to areas at the FWDA installation that were 
previously used to temporarily store inert items and ordnance, such as AOC 79. The report indicates 
that buildings designated with an X- identifier were wood-framed structures with a roof but no walls. 
These buildings had earth or gravel floors and were present at the FWDA installation from 
approximately 1945 to 1980. Areas with a Z- identifier were either buildings such as those with the 
X- identifier or were flat open storage areas with no associated building that were present at the 
FWDA installation from approximately 1945 to 1980. 
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14.2.2 Sampling Data 
The 2008 release assessment investigation constitutes the only sampling data for this site. The release 
assessment data are discussed in Sections 14.3.3 and 14.3.4. 

14.2.3 Conceptual Model 

14.2.3.1 14.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment at AOC 79 that would result in COPCs 
being present at this site. This site was identified as an AOC based on aerial photography that was 
previously interpreted to have been an area of disturbed ground. However, historical documentation 
indicates that the area of disturbed ground previously contained an Open Storage Site or a Standard 
Ammunition Magazine, which is a building used for the temporary storage of munitions. Based on 
available documentation, storage of munitions occurred at this site beginning in the 1940s and 
continued until the 1960s when the buildings were removed. 

Additionally, this area is prone to flooding. It also contains a vast number of prairie dog burrows, 
which may have been previously interpreted in aerial photograph review as being related to historical 
operations at the site. These natural effects leave the ground surface at this location looking disturbed. 

14.2.3.2 Fate and Transport 
If contamination is present at AOC 79, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils.  

14.2.3.3 Data Gaps 
The 2008 release assessment investigation addressed the sample data gaps for this site. The release 
assessment data are discussed in Section 14.3.3. 

14.3 Release Assessment 

14.3.1 Historical Records/Document Review 
None of the historical documents reviewed suggested that releases of hazardous wastes or hazardous 
constituents occurred at AOC 79. As noted in the aerial photograph analysis report (ERI, 2006), there 
were no significant findings for AOC 79 on any of the photos reviewed from 1935 to 1997 that would 
suggest a release to the environment at this site other than grading and ground scars. However, review 
of available documentation indicates that AOC 79 previously contained Open Storage Sites or 
Standard Ammunition Magazines, which were buildings used for the temporary storage of munitions. 
Based on available documentation, storage of munitions occurred at this site beginning in the 1940s 
and continued until the 1960s when the buildings were removed. 

14.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 79 on July 29, 2008. A site walk revealed several small 
areas containing metallic scrap consisting of nails, bolts, metal packaging banding. Due to moderate 
rainfall events, this area flooded during the release assessment field activities that were completed as 
part of the release assessment. The man-made arroyo located immediately to the east of the AOC 
overbanked and flooded the southern half of the AOC, which displaced several survey stakes placed 
for the geophysical investigation. 
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A site reconnaissance field form and a copy of the field notes are presented in Appendix E and can be 
viewed on the CD provided with this Work Plan. The photographs taken during the site walk are 
presented in Appendix F. 

14.3.3 Soil Sampling 
Surface soil samples were collected at two general locations at AOC 79. The sample locations are 
shown in Figure 14-2. Multi-incremental samples were collected and analyzed for explosives using 
EPA Method 8330B and for lead using EPA Method 6010. Each of the MI samples collected 
consisted of 10 individual sample locations taken from a 100-foot-by-100-foot sampling grid and 
composited into one MI sample, for a total of two samples. 

No explosives were positively detected in the sample collected from AOC 79. Lead was detected at a 
low concentration of 7.4 mg/kg, which is below the NMED residential SSL, of 400 mg/kg. A 
summary of the sample analysis results is presented in Table 14-1 (provided at the end of this 
section). The full laboratory report is presented in Appendix G. The DQE report is provided in 
Appendix H. 

14.3.4 Digital Geophysical Mapping 

14.3.4.1 Survey 

Albuquerque Surveying Company, Inc, a New Mexico RLS, used existing benchmarks at the FWDA 
to establish a 30-meter-by-30-meter grid system across the four AOC 78/82 sub-areas (denoted A 
through D for reporting purposes) and the AOC 79 area for geophysical survey control.  

14.3.4.2 Geophysical Prove-Out 

CH2M HILL’s geophysical services subcontractor, NAEVA, performed instrument validation 
surveys with an EM61-MK2 over the existing GPO plot at the FWDA site on July 8 and 9, 2008. 
Based on observation of the GPO activities and an independent analysis of the GPO results, it was 
determined by the CH2M HILL QC Geophysicist that the system met project DQOs and the system 
was considered validated and appropriate for use at the site. This was verified with the onsite USACE 
Project Geophysicist and approval was given by USACE to proceed to data collection within the 
Parcel 6 areas. A comprehensive GPO report detailing equipment, procedures, data processing, and 
results is provided as Appendix K. 

14.3.4.3 Digital Geophysical Mapping Survey Results 
DGM activities were performed from July 8 through 25, 2008 at the four AOC 78/82 sub-areas and 
the AOC 79. A detailed description of the equipment, methodology, results, and QC data is provided 
in the NAEVA report provided in Appendix L. 

Approximately 4.1 acres were geophysically surveyed over the AOC 79 area. Survey results, 
presented in Appendix J, indicate an area near the center of the site of approximately 65 m 
(northwest-southeast) by 15 m (southwest-northeast) that contains a regular pattern of anomalies such 
as those seen in AOC 78 sub-areas B and D. There is an additional heavy grouping of anomalies in 
the northwestern section of the surveyed area and a few scattered anomalies across the remainder of 
the area. 
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FIGURE 14-2 RELEASE ASSESSMENT MULTI-INCREMENTAL 
 SAMPLING LOCATIONS AT AOC 79,  
FEATURE 2, FORT WINGATE DEPOT ACTIVITY 
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14.3.4.4 Data Quality Objectives 
CH2M HILL’s analysis indicates that all DQOs outlined in the project QC Plan (CH2M HILL, 2008) 
were met during the DGM operations. A summary of the project data quality objectives results is 
presented in Table 14-2 (provided at the end of this section). It should be noted that reacquisition of 
anomalies was not performed during the initial phase of operations. However, should this operation 
be planned at any time in the future the subcontractor performing reacquisition will be asked to 
demonstrate that they can meet the reacquisition DQO prior to performing the activity. 

14.3.4.5 Quality Control 
An extensive QC program was applied to the DGM operations at the site, with the CH2M HILL QC 
Geophysicist providing oversight and QC of NAEVA’s operations and data. Descriptions of the QC 
steps can be found in the project QC Plan, which is provided in Appendix K. Each of the QC steps 
was performed, and no QC issues were discovered during the process. NAEVA was observed 
collecting data to comply with all of the QC Plan requirements. All documented QC tests were 
checked for DQO compliance and each test was within those requirements. Detailed QC results are 
discussed in the report provided in Appendix K.  

14.3.5 Metallic Anomaly Intrusive Investigation 

14.3.5.1 Purpose 
Intrusive investigation of selected representative geophysical anomalies was conducted from 
November 17 to 20, 2008, to evaluate the nature of the sources of the anomalies. Based on the known 
operational history of the investigation areas, this was not treated as a MEC investigation. However, 
MEC or MPPEH had the potential to be present in the project area because the site is a former 
military facility. Therefore, MEC investigation procedures were followed as a precaution. UXB was 
the intrusive investigation subcontractor for this work. A report prepared to document the intrusive 
investigation is presented as Appendix M. The investigation results are briefly summarized below. 

14.3.5.2 Anomaly Reacquisition/Intrusive Investigation 
Anomaly reacquisition and intrusive investigation were the only techniques employed during the 
intrusive investigation operations at the site. Intrusive investigation was performed using hand 
excavation procedures to identify the source of individual anomalies following reacquisition 
operations. 

All geophysical anomalies identified for excavation were reacquired by an intrusive investigation 
team, comprised of UXO technicians, to an exact location using a RTK DGPS. This work was 
completed from November 17 to 18, 2008. The location of each anomaly was marked with a 
non-metallic, labeled, PVC surveyor’s flag, which was placed 1 foot north of the actual field location 
of each reacquired anomaly.  

Excavation of individual geophysical anomalies was performed by qualified UXO technicians using 
hand-excavation tools. Small hand tools such as shovels, spades, trowels, and pry bars were used to 
access the anomalies. The UXB team performing this work was composed of one UXO 
Technician III and two UXO Technician II(s). CH2M HILL provided one SUXOS to provide 
oversight of the UXB investigation team. Intrusive investigation work was completed from 
November 17 to 20, 2008. 
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14.3.5.3 Investigation Results 
The individual anomaly locations and recovered anomaly sources are documented in report provided 
as Appendix M. All anomalies were determined to be metallic scrap debris and not MEC related. The 
scrap debris recovered were predominantly nails with minor amounts of other metallic scrap such as 
angle iron, metal banding, and bailing wire. The metallic scrap recovered is consistent with the 
known operational history of these sites, which was temporary open storage of munitions. The 
anomaly locations and metallic scrap recovered are believed to be remnants or debris from the former 
open storage structures that were removed in the 1960s. 

14.3.6 Screening Assessments 

14.3.6.1 Human Health Screening Assessment 
As part of the human health screening assessment, positively detected COPCs were evaluated by 
comparing the maximum detected concentrations to the NMED residential SSLs, which are provided 
in Appendix I. Lead was the only positively detected COPC at AOC 79. Lead was detected at a 
maximum concentration of 7.4 mg/kg, which does not exceed the NMED residential SSL of 
400 mg/kg. 

14.3.6.2 Risk Assessments 
Based on the screening assessment, full human health and ecological risk assessments are not 
necessary for AOC 79. 

14.3.7 Release Assessment Conclusion 
Based on the release assessment investigation results, the following conclusions are made for 
AOC 79: 

 Geophysical anomalies were observed at AOC 79. The geophysical anomalies were investigated 
and determined to be metallic scrap, such as nails and other metallic waste debris. No MEC items 
were identified during the investigation. 

 Based on the limited number and low concentrations of COPCs detected at AOC 79, the AOC is 
recommended for NFA based on the NMED Criterion 5: The AOC has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that the contaminants pose an acceptable level of risk under current and projected 
future land use. 

14.3.8 Scope of Activities 
Based on the release assessment investigation results, the following recommendations are made for 
AOC 79: 

 It is recommended that NFA decision documents be prepared for AOC 79.  



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 14-9 April 2010 

AOC 79 AOC 79

7/29/2008 7/29/2008
Lead - EPA Method 
6010B Lead 0.3688 400 5.3 7.4

a  Column provides the Reporting Limit (RL), which was the Practical Quantitation Limit (PQL) for this project.
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  
c  EPA Region 6 Human Health Medium Specific Screening Levels, December 2009.

Samples collected from 0 to 1 feet below ground surface.

RLa

NMED
Residential

Soil SSLb

FWDA-AOC79-
01-SS-072908

FWDA-AOC79-
02-SS-072908

Chemical 
Class and
Laboratory

Method

Analyte

Table 14-1 Release Assessment Laboratory Data Summary, AOC 79, Feature 2 
(concentrations in mg/kg) 

 
Table 14-2 Summary of Project Data Quality Objectives Results 

for the Digital Geophysical Mapping at AOC 79, Feature 2 (1 of 2) 

Data Quality Objective 
Measurement Performance 

Criteria 
Result from Project 

General System Functioning 

Accurate coordinates are 
being obtained from DGM 
positioning systems. 

Positional error at known 
monuments will not exceed 
10.2 centimeters (4 inches). 

DQO met 

Repeatable data are being 
obtained from DGM system. 

Response to standardized item 
will not vary more than 20%. 

DQO met 

Digital Geophysical Mapping Surveys 

DGM survey system can 
generally detect munitions 
items to depths of 11 times 
the object’s diameter. 
(Excluding smaller items such 
as 20mm projectiles.) 

(Depth is to top of the item.) 

Sensor to identify munitions 
items of 40 millimeters or larger 
diameter (or their surrogates in 
the GPO) at depths fitting within 
the detection depth equation.  

DQO met (demonstrated in GPO) 

Downline data density is 
sufficient to detect munitions 
items. 

Over 98% of possible sensor 
readings are captured along a 
transect.  Data collection 
frequency along the path will be 
in the range of 10 to 
20 readings per second with a 
mean speed not exceeding 
2.5 miles per hour (1.14 meters 
per second). 

In addition, any transect 
containing a data gap of 
0.6 meter (2 feet) or greater 
does not meet the DQO. 

DQO met 

Coverage over survey area is 
sufficient to detect munitions 
items. 

Search transect spacing to vary 
no more than 20% of spacing 
specified in sampling design.  

DQO met 
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Table 14-3 Summary of Project Data Quality Objectives Results 
for the Digital Geophysical Mapping at AOC 79, Feature 2 (2 of 2) 

 
Positioning of detected 
anomalies is accurate. 

95% of all anomaly locations 
(as shown on the dig sheets) lie 
within a 1-meter (3.3-foot) 
radius of a point on the ground 
surface directly above the 
source of the anomaly. 

DQO met 

Data Processing 

Instrument Latency Instrument latency will be 
corrected based on the lags or 
time differences observed in 
anomaly peak positions. 

DQO met 

Electromagnetic (EM) Drift 
Correction 

For any given dataset of EM 
data, all data channels are 
leveled using the same routines 
and parameters. 

DQO met 

Drift Corrections and Filtering 
Routines 

Drift corrections and/or filtering 
routines that are applied to 
datasets do not alter the nature 
of the original measured 
response.  

DQO met 

Data Handling 

All data must be delivered in 
a timely manner and in a 
useable format. 

Data packages are completed 
and delivered within the 
schedules specified in the 
project Work Plan. 

DQO met 

Quality Control 

All quality control tests must 
be performed and meet 
specified criteria. 

Specific to QC test.  DQO met 

 Electromagnetic 
(EM) Drift Correction 

 For any given dataset 
of EM data, all data 
channels are leveled 
using the same 
routines and 
parameters. 

 DQO met 

 Drift Corrections 

and Filtering 
Routines 

 Drift corrections and/or 
filtering routines that 
are applied to datasets 
do not alter the nature 
of the original 
measured response.  

 DQO met 
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Photograph 14-1 AOC 79, facing east, Fort Wingate Depot Activity 

 
Photograph 14-2 AOC 79, facing east, Fort Wingate Depot Activity 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 14-12 April 2010 

  



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 15-1 April 2010 

15.0 AOC 80: Feature 9 

15.1 Background 

15.1.1 Location, Description, and Operational History 
AOC 80 is located in the north-central portion of Parcel 6, as shown in Figure 15-1. Photographs 15-1 
and 15-2, which are provided at the end of this section, show various views of AOC 80. This AOC is 
described as Feature 9 on the 1962 aerial photo (API-3) in the 1995 Archive Search Report (USACE, 
1995). The 1935 aerial photograph shows a pre-WWII magazine located in the west-central portion of 
the AOC. It is expected that this building was removed sometime between 1940 and 1941. The 1948 
and later aerial photographs indicate that AOC 80 is a partially scarred soil area; however, soil scaring 
appears to be limited to the location of the pre-WWII magazine and the dirt roads historically leading 
to this location. Based on the review of available aerial photography and historical documents, there 
is no indication of active operations at this AOC from 1941 to the present.  

15.1.2 Surface Conditions 
AOC 80 has a generally flat topography with a vegetation cover of grass and sagebrush.  

15.1.3 Subsurface Conditions 
Previous subsurface investigations have not been completed at AOC 80. 

15.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 80. This site was identified as an 
AOC based solely on aerial photography. Explosives were handled in nearby areas and were 
potentially stored in temporary open storage configurations near AOC 80. Therefore, explosives and 
lead are the COPCs for this site. Other contaminants are not expected at this location because 
AOC 80 appears to have been historically undeveloped land with no indication of active operations 
following the removal of the pre-World War II magazine prior to 1941.  
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Figure 15-1 AOC 80 Location Map, Feature 9, Fort Wingate Depot Activity 

 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 15-3 April 2010 

15.2 Previous Investigations 

15.2.1 Nonsampling Data 
An aerial photography analysis was completed in 2006 based on aerial imagery obtained during a 
search of government and commercial records (ERI, 2006). The photographs were analyzed utilizing 
a stereoscope to locate potential sources of contamination and to record any findings inside the 
boundaries of the known AOCs and SWMUs. Aerial images dated from 1935 to 1997 were 
catalogued. The summary of imagery analysis provided for AOC 80 in the 2006 report is as follows: 

1935 – No significant findings 

1948 – Disturbed ground, light-toned material and a ground scar are present 

1952 – Disturbed ground, light-toned material and a ground scar are present 

1958 – Disturbed ground, light-toned material and a ground scar are present 

1962 – Disturbed ground and light-toned material are present 

1966 – No significant findings 

1973 – Disturbed ground and light-toned material are present 

1978 – Disturbed ground and light-toned material remain 

1985 – Disturbed ground and light-toned material remain 

1991 – Disturbed ground and light-toned material remain 

1993 – No photo coverage 

1997 – No significant findings 

Based on further review of the 2006 report and the aerial photographs, it appears that the report states 
“no significant findings” if there were no observed environmental concerns. However, this statement 
does not mean that other changes to the area were not observed.  

15.2.2 Sampling Data 
The 2008 release assessment investigation constitutes the only sampling data for this site. The release 
assessment data are discussed in Section 15.3.3. 

15.2.3 Conceptual Model 

15.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment or historic operations at AOC 80 that 
would result in COPCs being present at this site. This site was identified as an AOC based on aerial 
photography that was previously interpreted to have apparent disturbed ground. However, further 
evaluation of the aerial photography indicates that the area of disturbed ground corresponds to the 
location of a pre-WWII magazine and the dirt roads leading to this location that were removed and 
abandoned sometime between 1935 and 1948. Historical documents do not indicate that this area 
supported active operations from 1948 to the present. 
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15.2.3.2 Fate and Transport 
If contamination is present at AOC 80, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils.  

15.2.3.3 Data Gaps 
The 2008 release assessment investigation addressed the sample data gaps for this site. The release 
assessment data are discussed in Section 15.3.3. 

15.3 Release Assessment 

15.3.1 Historical Records/Document Review 
None of the historical documents reviewed suggested that releases of hazardous wastes or hazardous 
constituents occurred at AOC 80. As noted in the aerial photograph analysis report (ERI, 2006), there 
were no significant findings for AOC 80 on any of the photos reviewed from 1935 to 1997 that would 
suggest a release to the environment at this site other than the ground scars remaining from the 
pre-WWII magazine. 

15.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 80 on July 21, 2008. A site walk revealed several small 
areas containing metallic scrap consisting of nails, bolts, metal packaging banding, as well as a few 
old soda bottles in the northern and western portions of AOC 80 and one area in the northern portion 
of AOC 80 where some broken concrete fragments were present and where possibly a concrete truck 
was washed out. 

A site reconnaissance field form and a copy of the field notes are presented as Appendix E on the CD 
provided with this Work Plan. The photographs taken during the site walk are presented in Appendix 
F. 

15.3.3 Soil Sampling 
Surface soil samples were collected at three general locations at AOC 80. The sample locations are 
shown in Figure 15-2. Multi-incremental samples were collected from each of the three locations and 
analyzed for explosives using EPA Method 8330B and for lead using EPA Method 6010. Each of the 
three MI samples consisted of 10 individual sample locations taken from a 200-foot-by-200-foot 
sampling grid and composited into one MI sample. 

Results indicate that four explosives compounds (1,3,5-trinitrobenzene, 2,4-dinitrotoluene, 
2,6-dinitrololuene, and RDX) and lead were detected at low or qualified concentrations below the 
NMED residential SSL or the EPA RSL for soil at sample location FWDA-AOC80-01. A summary 
of the sample analysis results is presented in Table 15-1 (provided at the end of this section). The full 
laboratory report is presented in Appendix G. The DQE report is provided in Appendix H. 

15.3.4 Screening Assessments 

15.3.4.1 Human Health Screening Assessment 
As part of the human health screening assessment, detected COPCs were evaluated by comparing the 
maximum detected concentrations to the NMED residential SSL for all positively detected 
compounds.  
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Figure 15-2 Release Assessment Multi-Incremental  
Sampling at AOC 80, Fort Wingate Depot Activity 
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AOC 80 AOC 80 AOC 80 AOC 80

7/24/2008 7/24/2008 7/24/2008 7/24/2008
Lead - EPA Method 
6010B Lead 0.3688 400 13.3 12.5 13.5 6.8

1,3,5-Trinitrobenzene 0.2 2,200c 0.2 J 0.2 J <0.2 <0.2
2,4-Dinitrotoluene 0.23 12.6 <0.23 0.15 J <0.23 <0.23
2,6-Dinitrotoluene 0.2 61.2 <0.2 0.24 <0.2 <0.2
RDX 0.18 35.6 0.2 0.2 J <0.18 <0.18

a  Column provides the Reporting Limit (RL), which was the Practical Quantitation Limit (PQL) for this project.
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  
c  EPA Region 6 Human Health Medium Specific Screening Levels, December 2009.

Concentrations are listed in milligram per kilogram
Positive detections of explosives compounds are shaded.
Samples collected from 0 to 1 feet below ground surface.
J = Estimated value below the RL
RDX = cyclotrimethylenetrinitramine

Explosives- EPA 
Method 8330B

FWDA-AOC80-
03-SS-072408

FWDA-AOC80-
01-SS-072408

FWDA-AOC80-01-
SS-072408-DUP

FWDA-AOC80-
02-SS-072408

Chemical 
Class and
Laboratory

Method

Analyte RLa

NMED
Residential

Soil SSLb

Table 15-1 Release Assessment Laboratory Data Summary Table for AOC 80, Fort Wingate Depot Activity 
(concentrations in mg/kg) 

 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 15-7 April 2010 

Detected compounds were evaluated based on comparison to their toxicological endpoint and 
comparison to the NMED residential direct exposure SSL (NMED, 2009), or if no NMED SSL exists, 
to the EPA RSL for soil (EPA, 2009) . The NMED SSLs and EPA RSLs are provided in Appendix I. 
The following positively detected compounds were considered for further screening assessment:  

 1,3,5-trinitrobenzene, 0.2J mg/kg (J represents estimated value) 

 2,4-dinitrotoluene, 0.15J mg/kg 

 2,6-dinitrotoluene, 0.24 mg/kg 

 RDX, 0.2 mg/kg 

 Lead, 13.5 mg/kg 

In accordance with NMED guidance, identified COPCs were used to generate a site risk ratio by 
dividing the COPC maximum detected concentrations by their respective screening levels and 
summing all values. The calculations are presented in Equations 15.1 and 15.2. 

Equation 15.1 – AOC 80 Noncarcinogenic Site Risk Ratio 

Maximum site concentrations for 1,3,5-trinitrobenzene,  
2,4-dinitrotoluene, and 2,6-dinitrotoluene 

= 
Noncarcinogenic  
Site Risk Ratio NMED residential SSL or EPA Region 6 residential MSSL  

for direct exposure to soil for each compound 









 RatioRiskSite

kgmg

kgmg

kgmg

kgmgJ

kgmg

kgmgJ
005.0

/61

/24.0

/122

/15.0

/800,1

/2.0  

Equation 15.2 – AOC 80 Carcinogenic Site Risk Ratio 

Maximum site concentrations for RDX 
= 

Carcinogenic  
Site Risk Ratio NMED residential SSL for direct exposure to soil for RDX 









 RatioRiskSite

kgmg

kgmg
004.0

/2.44

/2.0  

In accordance with NMED guidance, the residential human health-based site risk ratio was calculated 
to be 0.005 for noncarcinogenic compounds and 0.004 for carcinogenic compounds. Lead was 
detected at a maximum concentration of 13.5 mg/kg, which does not exceed the NMED residential 
SSL of 400 mg/kg. The calculated risk ratios are below the maximum acceptable ratio of 1. 
Therefore, the COPCs at this site pose an acceptable level of risk. 

15.3.4.2 Risk Assessments 
Based on the screening assessment, full human health and ecological risk assessments are not 
necessary for AOC 80. 
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15.3.5 Release Assessment Conclusion 
Based on the release assessment investigation results, the NMED has directed that additional MI 
samples be collected from each decision unit and that additional decision units be created to provide 
more complete coverage of AOC 80. 

15.4  Scope of Activities 
The following field activities will be conducted during the RFI at AOC 80: 

 Collection of one surface soil MI sample from 0- to 6-inches bgs and one subsurface soil 
MI sample from 6- to 12-inches bgs in each decision unit. 

 Analysis of the surface and subsurface MI samples to verify the results from the 2008 
release assessment. 

15.4.1 Multi-Incremental Soil Sampling 
Soil sampling will be conducted to evaluate the presence of environmental impacts from historical 
operations at AOC 80. Based on the operational history, the COPCs for AOC 80 are explosives and 
RCRA metals. 

Field activities will include the collection of MI samples from the 24 decision units shown on 
Figure 15-3. Each decision unit has dimensions of approximately 100 feet by 100 feet.  A total of 
100 subsamples will be collected from each decision unit using a hand auger. Fifty subsamples will 
be collected from 0- to 6 inches bgs and 50 subsamples from 6- to 12-inches bgs in each decision 
unit. A total for 48 MI samples will be collected from AOC 80. 

Table 15-2 summarizes the proposed MI soil sampling and analysis at AOC 80. All samples will be 
analyzed for RCRA metals (EPA Methods 6010B and 7471A) and explosives (EPA Method 8330B). 
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Figure 15-3 Proposed RCRA Facility Investigation  
Multi-Incremental Sampling Locations 

 at AOC 80, Fort Wingate Depot Activity 
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RCRA Metals Explosives
6010B and 

7471A 8330B

Sample ID Site
Sample 
Location Sample Type

Sample Depth
(feet bgs)

0680-SS01-M-0000 AOC 80 SS01 MI 0 - 0.5 x x

0680-SB01-M-0001 AOC 80 SS01 MI 0.5 - 1.0 x x

0680-SB01-M-0001-DUP AOC 80 SS01 MI DUP 0.5 - 1.0 x x

0680-SS02-M-0000 AOC 80 SS02 MI 0 - 0.5 x x

0680-SS02-M-0000-MS/MSD AOC 80 SS02 MI MS/MSD 0 - 0.5 x x

0680-SB02-M-0001 AOC 80 SS02 MI 0.5 - 1.0 x x

0680-SS03-M-0000 AOC 80 SS03 MI 0 - 0.5 x x

0680-SS03-M-0000-DUP AOC 80 SS03 MI DUP 0 - 0.5 x x

0680-SB03-M-0001 AOC 80 SS03 MI 0.5 - 1.0 x x

0680-SS04-M-0000 AOC 80 SS04 MI 0 - 0.5 x x

0680-SB04-M-0001 AOC 80 SS04 MI 0.5 - 1.0 x x

0680-SS05-M-0000 AOC 80 SS05 MI 0 - 0.5 x x

0680-SB05-M-0001 AOC 80 SS05 MI 0.5 - 1.0 x x

0680-SS06-M-0000 AOC 80 SS06 MI 0 - 0.5 x x

0680-SB06-M-0001 AOC 80 SS06 MI 0.5 - 1.0 x x

0680-SS07-M-0000 AOC 80 SS07 MI 0 - 0.5 x x

0680-SB07-M-0001 AOC 80 SS07 MI 0.5 - 1.0 x x

0680-SS08-M-0000 AOC 80 SS08 MI 0 - 0.5 x x

0680-SS08-M-0000-DUP AOC 80 SS08 MI DUP 0 - 0.5 x x

0680-SB08-M-0001 AOC 80 SS08 MI 0.5 - 1.0 x x

0680-SS09-M-0000 AOC 80 SS09 MI 0 - 0.5 x x

0680-SS09-M-0000-MS/MSD AOC 80 SS09 MI MS/MSD 0 - 0.5 x x

0680-SB09-M-0001 AOC 80 SS09 MI 0.5 - 1.0 x x

0680-SS10-M-0000 AOC 80 SS10 MI 0 - 0.5 x x

0680-SB10-M-0001 AOC 80 SS10 MI 0.5 - 1.0 x x

0680-SS11-M-0000 AOC 80 SS11 MI 0 - 0.5 x x

0680-SB11-M-0001 AOC 80 SS11 MI 0.5 - 1.0 x x

0680-SS12-M-0000 AOC 80 SS12 MI 0 - 0.5 x x

0680-SB12-M-0001 AOC 80 SS12 MI 0.5 - 1.0 x x

0680-SS13-M-0000 AOC 80 SS13 MI 0 - 0.5 x x

0680-SB13-M-0001 AOC 80 SS13 MI 0.5 - 1.0 x x

0680-SS14-M-0000 AOC 80 SS14 MI 0 - 0.5 x x

0680-SB14-M-0001 AOC 80 SS14 MI 0.5 - 1.0 x x

0680-SS15-M-0000 AOC 80 SS15 MI 0 - 0.5 x x

0680-SB15-M-0001 AOC 80 SS15 MI 0.5 - 1.0 x x

0680-SB15-M-0001-MS/MSD AOC 80 SS15 MI MS/MSD 0.5 - 1.0 x x

0680-SS16-M-0000 AOC 80 SS16 MI 0 - 0.5 x x

0680-SB16-M-0001 AOC 80 SS16 MI 0.5 - 1.0 x x

0680-SS17-M-0000 AOC 80 SS17 MI 0 - 0.5 x x

0680-SB17-M-0001 AOC 80 SS17 MI 0.5 - 1.0 x x

0680-SS18-M-0000 AOC 80 SS18 MI 0 - 0.5 x x

0680-SS18-M-0000-DUP AOC 80 SS18 MI DUP 0 - 0.5 x x

0680-SB18-M-0001 AOC 80 SS18 MI 0.5 - 1.0 x x

0680-SS19-M-0000 AOC 80 SS19 MI 0 - 0.5 x x

0680-SB19-M-0001 AOC 80 SS19 MI 0.5 - 1.0 x x

0680-SS20-M-0000 AOC 80 SS20 MI 0 - 0.5 x x

0680-SB20-M-0001 AOC 80 SS20 MI 0.5 - 1.0 x x

Analytical Method

Sample Analysis

Table 15-2 Proposed RCRA Facility Investigation Sampling and Analyses 
for AOC 80, Fort Wingate Depot Activity (1 of 2) 
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RCRA Metals Explosives
6010B and 

7471A 8330B

Sample ID Site
Sample 
Location Sample Type

Sample Depth
(feet bgs)

0680-SS21-M-0000 AOC 80 SS21 MI 0 - 0.5 x x

0680-SS21-M-0000-DUP AOC 80 SS21 MI DUP 0 - 0.5 x x

0680-SB21-M-0001 AOC 80 SS21 MI 0.5 - 1.0 x x

0680-SS22-M-0000 AOC 80 SS22 MI 0 - 0.5 x x

0680-SB22-M-0001 AOC 80 SS22 MI 0.5 - 1.0 x x

0680-SS23-M-0000 AOC 80 SS23 MI 0 - 0.5 x x

0680-SB23-M-0001 AOC 80 SS23 MI 0.5 - 1.0 x x

0680-SS24-M-0000 AOC 80 SS24 MI 0 - 0.5 x x

0680-SS24-M-0001 AOC 80 SS24 MI 0.5 - 1.0 x x
0680-EB01 AOC 80 AOC 80 Equipment Blank N/A x x

48 48

5 5

1 1
3 3

Total Soil Samples 59 59

Total Water Samples 1 1

60 60

Notes:
bgs = below ground surface 
DUP = duplicate sample
MI = multi-incremental
MS/MSD = matrix spike/matrix spike duplicate

Analytical Method

Sample Analysis

RCRA = Resource Conservation and Recovery Act

Total Normal Samples
Total Duplicates

Total Equipment Blanks (Rinsate water sample)
Total MS/MSD Samples (lab counts each separately)

Total Analyses

 
Table 15-2 Proposed RCRA Facility Investigation Sampling and Analyses 

for AOC 80, Fort Wingate Depot Activity (2 of 2) 
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Photograph 15-1 AOC 80, facing southeast, Fort Wingate Depot Activity 

 
Photograph 15-2 AOC 80, facing southwest, Fort Wingate Depot Activity 
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16.0 AOC 81: Feature 11 

16.1 Background 

16.1.1 Location, Description, and Operational History 
Area of Concern 81 is located in the north-central portion of Parcel 6, as shown in Figure 16-1. 
Photographs 16-1 and 16-2, which are provided at the end of this section, show various views of 
AOC 81. This AOC is described as Feature 11 on the 1962 aerial photo (API-3) in the 1995 Archive 
Search Report (USACE, 1995). A building the same size as the boundary of this AOC is present at 
the site beginning with the 1948 aerial photograph. This building is visible in the 1958 aerial 
photograph and has been removed by the 1962 aerial photograph. Based on review of the 1962 aerial 
photograph the former building at this location may have burned down.  

Review of historical FWDA maps for this area lists AOC 81 as an Open Storage Site or a Standard 
Ammunition Magazine. A temporary building number of X-19 or T-330 is listed for AOC 81. 
Standard Ammunition Magazines were located at various places across the depot and consisted of 
covered open-air structures with no walls. Munitions were temporarily stored at these locations from 
the 1940s to the 1960s. Based on review of the aerial photographs and available documents, 
munitions were temporarily stored at AOC 81 beginning sometime between 1940 and 1941 and 
ceased sometime between 1958 and 1962. A 1967 map shows the temporary building identification 
number had been removed for AOC 81 while other open storage activities continued nearby. This 
gives further indication that the former building at this location burned down, causing operations at 
this location to cease. 

16.1.2 Surface Conditions 
AOC 81 has a generally flat topography with a vegetation cover of grass and sagebrush.  

16.1.3 Subsurface Conditions 
Previous subsurface investigations have not been completed at AOC 81. 

16.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 81. This site was identified as an 
AOC based solely on aerial photography. Explosives were handled and stored at AOC 81. Therefore, 
explosives and lead are considered the COPCs for this site. Other contaminants are not expected at 
this location because historical documentation indicates that this site was only used for the temporary 
storage of munitions.  
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Figure 16-1 AOC 81 Location Map, Fort Wingate Depot Activity 
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16.2 Previous Investigations 

16.2.1 Nonsampling Data 
Nonsampling data available for AOC 81 are summarized below. 

Aerial Report; Environmental Research, Inc., 2006 
An aerial photography analysis was completed in 2006 based on aerial imagery obtained during a 
search of government and commercial records (ERI, 2006). The photographs were analyzed utilizing 
a stereoscope to locate potential sources of contamination and to record any findings inside the 
boundaries of the known AOCs and SWMUs. Aerial images dated from 1935 to 1997 were 
catalogued. The summary of imagery analysis provided for AOC 81 in the 2006 report is as follows: 

1935 – No significant findings  

1948 – A rectangular building is present; no significant findings  

1952 – Rectangular scar/building foundation; no significant findings 

1958 – No significant findings  

1962 – Dark-toned material or staining is present west and south of the site 

1966 – No significant findings  

1973 – No significant findings  

1978 – No significant findings  

1985 – No significant findings  

1991 – No significant findings  

1993 – No photo coverage 

1997 – No significant findings 

Based on further review of the 2006 report and the aerial photographs, it appears that the report states 
“no significant findings” if there were no observed environmental concerns. However, this statement 
does not mean that other changes to the area were not observed.  

Report of Investigation for Potential Environmental Areas of Concern; USACE, 2007 
This report documents an investigation completed at AOCs located outside of the boundaries of 
current SWMUs and AOCs. Investigation activities were not completed within AOC 81. However, 
the report includes background information relevant to areas at the FWDA installation that were 
previously used to temporarily store inert items and ordnance, such as AOC 81. The report indicates 
that buildings designated with an X- identifier were wood-framed structures with a roof but no walls. 
These buildings had earth or gravel floors and were present at the FWDA installation from 
approximately 1945 to 1980. Areas with a T- identifier were flat open storage areas with no 
associated building that were present at the FWDA installation from approximately 1945 to 1948. 
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16.2.2 Sampling Data 
The 2008 release assessment investigation constitutes the only sampling data for this site. The release 
assessment data are discussed in Section 16.3.3. 

16.2.3 Conceptual Model 

16.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment at AOC 81 that would result in COPCs 
being present at this site. This site was identified as an AOC based on aerial photography that was 
previously interpreted to have been an area of dark-toned soil. However, further evaluation of the 
aerial photography indicates that the area of dark-toned soil previously contained an Open Storage 
Site or a Standard Ammunition Magazine, which was a building used for the temporary storage of 
munitions. Based on available documentation, storage of munitions occurred at this site beginning 
sometime between 1940 and 1941 and continued until sometime between 1958 and 1962 when the 
building burned down. 

16.2.3.2 Fate and Transport 
If contamination is present at AOC 81, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils.  

16.2.3.3 Data Gaps 
The 2008 release assessment investigation addressed the sample data gaps for this site. The release 
assessment data are discussed in Section 16.3.3. 

16.3 Release Assessment 

16.3.1 Historical Records/Document Review 
None of the historical documents reviewed suggested that releases of hazardous wastes or hazardous 
constituents occurred at AOC 81. As discussed above, this site was identified as an AOC based on 
aerial photography that was previously interpreted to have been an area of dark-toned soil. However, 
further evaluation of the aerial photography indicates that the area of dark-toned soil previously 
contained an Open Storage Site or a Standard Ammunition Magazine, which was a building used for 
the temporary storage of munitions. Based on available documentation, storage of munitions occurred 
at this site beginning sometime between 1940 and 1941 and continued until sometime between 1958 
and 1962 when the building burned down. 

16.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 81 on July 18, 2008. A site walk revealed several prairie 
dog holes and ant hills, but no man-made debris were observed at the ground surface at AOC 81. 

A site reconnaissance field form and a copy of the field notes are presented in Appendix E which can 
be viewed on the CD provided with this Work Plan. The photographs taken during the site walk are 
presented in Appendix F. 

16.3.3 Soil Sampling 
One MI surface soil sample was collected at AOC 81 and analyzed for explosives using EPA 
Method 8330B and for lead using EPA Method 6010. The MI sampling locations are shown in 
Figure 16-2. 
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Figure 16-2 Release Assessment Multi-Incremental  
Sampling Locations at AOC 81, Fort Wingate Depot Activity 
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The MI sample consisted of 10 individual sample locations taken from a sampling grid covering the 
extent of the AOC and then composited into one MI sample. 

No explosives were positively detected in the sample collected from AOC 81. Lead was detected at a 
concentration of 6.1 mg/kg, which is below the NMED residential SSL, of 400 mg/kg. A summary of 
the sample analysis results is presented in Table 16-1. The full laboratory report is presented in 
Appendix G. The DQE report is provided in Appendix H. 

16.3.4 Screening Assessments 

16.3.4.1 Human Health Screening Assessment 
As part of the human health screening assessment, positively detected COPCs were evaluated by 
comparing the maximum detected concentrations to the NMED residential SSL, which are provided 
in Appendix I. Lead was the only positively detected COPC at AOC 81. Lead was detected at a 
maximum concentration of 6.1 mg/kg, which does not exceed the NMED residential SSL of 
400 mg/kg. 

16.3.4.2 16.3.4.2 Risk Assessments 
Based on the screening assessment, full human health and ecological risk assessments are not 
necessary for AOC 81. 

16.3.5 Release Assessment Conclusion 
Based on the release assessment investigation results, the NMED has directed that additional samples 
be collected at AOC 81: 

Based on the release assessment investigation results, the following recommendations are made for 
AOC 81: 

 It is recommended that NFA decision documents be prepared for AOC 81. 

16.4  Scope of Activities 
The following field activities will be conducted during the RFI at AOC 81: 

 Collection of three surface soil MI samples from 0- to 6-inches bgs and three subsurface samples 
from 6- to 12-inches bgs in the AOC. 

 Analysis of the surface and subsurface MI samples to verify the results from the 2008 release 
assessment investigation. 
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AOC 81

7/21/2008
Lead - EPA Method 
6010B Lead 0.3688 400 6.1
a  Column provides the Reporting Limit (RL), which was the Practical Quantitation Limit (PQL) for this project.
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  

Sample collected from 0 to 1 feet below ground surface.
Concentrations in miligram per kilogram

Chemical 
Class and
Laboratory

Method

Analyte RLa

NMED
Residential

Soil SSLb

FWDA-AOC81-
SS-072108

RCRA Metals Explosives
6010B and 7471A 8330B

Sample ID Site Sample Location Sample Type
Sample Depth

(feet bgs)

0681-SS01-M-0000 AOC 81 SS01 MI 0 - 0.5 x x

0681-SS01-M-0000-DUP AOC 81 SS01 MI DUP 0 - 0.5 x x

0681-SB01-M-0001 AOC 81 SS01 MI 0.5 - 1.0 x x

0681-SS02-M-0000 AOC 81 SS02 MI 0 - 0.5 x x

0681-SS02-M-0000-MS/MSD AOC 81 SS02 MI MS/MSD 0 - 0.5 x x

0681-SB02-M-0001 AOC 81 SS02 MI 0.5 - 1.0 x x

0681-SS03-M-0000 AOC 81 SS03 MI 0 - 0.5 x x

0681-SB03-M-0001 AOC 81 SS03 MI 0.5 - 1.0 x x

0681-EB01 AOC 81 AOC 81 Equipment Blank N/A x x

6 6

1 1

1 1

1 1

Total Soil Samples 9 9

Total Water Samples 1 1

10 10

bgs = below ground surface 
DUP = duplicate sample
MI = multi-incremental
RCRA = Resource Conservation and Recovery Act

Analytical Method
Sample Analysis

Total Normal Samples

Total Duplicates

Total Equipment Blanks (Rinsate water sample)

Total MS/MSD Samples (lab counts each separately)

Total Analyses

Table 16-1 Release Assessment Laboratory Data Summary, 
AOC 81, Fort Wingate Depot Activity 

 

16.4.1 Multi-Incremental Soil Sampling 
Soil sampling will be conducted to evaluate the presence of environmental impacts from historical 
operations at AOC 81. Based on the operational history, the COPCs for AOC 81 are explosives and 
RCRA metals. 

Field activities will include the collection of six MI samples within the AOC boundary. Due to its 
size, AOC 81 is divided into three decision units for the RFI as shown on Figure 16-3. A total of 100 
subsamples will be collected from each decision unit using a hand auger. Fifty subsamples will be 
collected from 0- to 6-inches bgs and 50 subsamples from 6- to 12-inches bgs in each decision unit. 

Table 16-2 summarizes the proposed MI soil sampling at AOC 81. All samples will be analyzed for 
RCRA metals (EPA Methods 6010B and 7471A) and explosives (EPA Method 8330B). 

 
Table 16-2 Proposed RCRA Facility Investigation Sampling and Analyses, 

AOC 81, Fort Wingate Depot Activity 
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Figure 16-3 Proposed Sampling Locations at AOC 81, Fort Wingate Depot Activity 
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Photograph 16-1 AOC 81, facing east, Fort Wingate Depot Activity 

 
Photograph 16-2 AOC 81, facing south, Fort Wingate Depot Activity 
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17.0 AOC 83: Feature 22 

17.1 Background 

17.1.1 Location, Description, and Operational History 
Area of Concern 83 is located in the west-central portion of Parcel 6, as shown in Figure 17-1. 
Photographs 17-1 and 17-2, which are provided at the end of this section, show various views of 
AOC 83. This AOC is described as Feature 22 on 1973 aerial photo (API-5) in the 1995 Archive 
Search Report (USACE, 1995). The 1935 aerial photograph shows a pre-WWII magazine located in 
the central portion of the AOC. It is suspected that this building was removed sometime between 
1940 and 1941. The 1948 aerial photograph a long rectangular building is present at the site oriented 
from north to south extending from the location of the pre-WWII magazine to the south beyond the 
extent of the AOC. The building is present through the 1962 aerial photograph, but had been removed 
by the time of the 1966 aerial photograph.  

Review of historical FWDA maps for this area lists a portion of AOC 83 as an Open Storage Site or a 
Standard Ammunition Magazine. A temporary building number of Z-219 or X-20 is listed for this 
area. Standard Ammunition Magazines were located at various places across the depot and consisted 
of covered open-air structures with no walls. Munitions were temporarily stored at these locations 
from the 1940s to the 1960s. Based on review of the aerial photographs and available documents, 
munitions were temporarily stored at AOC 83 beginning sometime between 1940 and 1941. Storage 
operations ceased sometime between 1962 and 1966. 

17.1.2 Surface Conditions 
AOC 83 has a generally flat topography with a vegetation cover of grass and sagebrush.  

17.1.3 Subsurface Conditions 
Previous subsurface investigations have not been completed at AOC 83. 

17.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 83. This site was identified as an 
AOC based solely on aerial photography. Explosives were handled and stored at AOC 83. Therefore, 
explosives and lead are considered the COPCs for this site. Other contaminants are not expected at 
this location because historical documentation indicates that this site was only used for the temporary 
storage of munitions.  
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Figure 17-1 AOC 83 Location Map, Fort Wingate Depot Activity 
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17.2 Previous Investigations 

17.2.1 Nonsampling Data 
Nonsampling data available for AOC 83 are summarized below. 

Aerial Report; Environmental Research, Inc., 2006 
An aerial photography analysis was completed in 2006 based on aerial imagery obtained during a 
search of government and commercial records (ERI, 2006). The photographs were analyzed utilizing 
a stereoscope to locate potential sources of contamination and to record any findings inside the 
boundaries of the known AOCs and SWMUs. Aerial images dated from 1935 to 1997 were 
catalogued. The summary of imagery analysis provided for AOC 83 in the 2006 report is as follows: 

1935 – No significant findings  

1948 – A building is present; no significant findings  

1952 – A building is present; no significant findings  

1958 – A building is present; no significant findings  

1962 – A building is present; no significant findings  

1966 – The building seen in 1962 has been removed 

1973 – Stacked material is present onsite; disturbed ground and erosional features are present 
to the east 

1978 – A graded area is present with probable stacked material 

1985 – No significant findings  

1991 – No significant findings 

1993 – No photo coverage 

1997 – No significant findings  

Based on further review of the 2006 report and the aerial photographs, it appears that the report states 
“no significant findings” if there were no observed environmental concerns. However, this statement 
does not mean that other changes to the area were not observed.  

Report of Investigation for Potential Environmental Areas of Concern; USACE, 2007 
This report documents an investigation completed at AOCs located outside of the boundaries of 
current SWMUs and AOCs. Investigation activities were not completed within AOC 83. However, 
the report includes background information relevant to areas at the FWDA installation that were 
previously used to temporarily store inert items and ordnance, such as AOC 83. The report indicates 
that buildings designated with an X- identifier were wood-framed structures with a roof but no walls. 
These buildings had earth or gravel floors and were present at the FWDA installation from 
approximately 1945 to 1980. Areas with a Z- identifier were either buildings such as those with the 
X- identifier or were flat open storage areas with no associated building that were present at the 
FWDA installation from approximately 1945 to 1980. 
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Final Report on Airborne Geophysical Survey, Battelle, 2009 

In January, 2009, a low-altitude airborne vertical magnetic gradient geophysical survey was 
conducted over the Fort Wingate Army Depot, New Mexico. The objective of the survey was to 
collect data over areas delineated by the United States Army Engineering Support Center to define the 
limits of UXO contamination with an emphasis on pits and trenches. The main survey area consisted 
of 1,650 acres; however, due to topography and vegetation, only 1,489 acres were actually surveyed. 
The typical survey altitude was 1 to 5 meters above ground level in the low, flat areas, and 
5 to 10 meters above ground level in the valleys and rugged terrain areas. 

The results of the airborne geophysical survey for AOC 83 are shown in Figure 17-2. The magnetic 
anomalies visible in AOC 83 are related to gravel imported to the site for the temporary building pad 
and road base. 

17.2.2 Sampling Data 
The 2008 release assessment investigation constitutes the only sampling data for this site. The release 
assessment data are discussed in Section 17.3.3. 

17.2.3 Conceptual Model 

17.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment at AOC 83 that would result in COPCs 
being present at this site. This site was identified as an AOC based on aerial photography that was 
previously interpreted to have been an area of disturbed ground and stacked material. However, 
further evaluation of the aerial photography indicates that the area of disturbed ground previously 
contained an Open Storage Site or a Standard Ammunition Magazine, which was a building used for 
the temporary storage of munitions. Based on available documentation, storage of munitions occurred 
at this site beginning sometime between 1940 and 1941 and continued until sometime between 1962 
and 1966 when the building was removed. 

17.2.3.2 Fate and Transport 
If contamination is present at AOC 83, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils.  

17.2.3.3 Data Gaps 
The 2008 release assessment investigation addressed the sample data gaps for this site. The release 
assessment data are discussed in Section 17.3.3. 

17.3 Release Assessment 

17.3.1 Historical Records/Document Review 
None of the historical documents reviewed suggested that releases of hazardous wastes or hazardous 
constituents occurred at AOC 83. As discussed above, this site was identified as an AOC based on 
aerial photography that was previously interpreted to have been an area disturbed ground or stacked 
material. However, further evaluation of the aerial photography indicates that AOC 83 previously 
contained an Open Storage Site or a Standard Ammunition Magazine, which was a building used for 
the temporary storage of munitions. Based on available documentation, storage of munitions occurred 
at this site beginning sometime between 1940 and 1941 and continued until sometime between 1962 
and 1966 when the building was removed.
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Figure 17-2 Airborne Geophysical Survey of AOC 83, Fort Wingate Depot Activity 
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17.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 83 on July 18, 2008. A site walk revealed several pieces 
of metal packaging banding and several 37mm ammunition storage can lids. 

A site reconnaissance field form and a copy of the field notes are presented in Appendix E which can 
be viewed on the CD provided with this Work Plan. The photographs taken during the site walk are 
presented in Appendix F. 

17.3.3 Soil Sampling 
One MI surface soil sample was collected at AOC 83 and analyzed for explosives using EPA 
Method 8330B and for lead using EPA Method 6010. The MI sample location was selected based on 
the site reconnaissance in an area with debris. The MI sample decision unit is shown on Figure 17-3. 
The MI sample consisted of 10 individual sample locations taken from a 150-foot-by-150-foot 
sampling grid and composited into one MI sample. 

No explosives were positively detected in the sample collected from AOC 83. Lead was detected at a 
concentration of 7.3 mg/kg, which is below the NMED residential SSL, of 400 mg/kg. A summary of 
the sample analysis results is presented in Table 17-1. The full laboratory report is presented in 
Appendix G. The DQE report is provided in Appendix H. 

17.3.4 Screening Assessments 

17.3.4.1 Human Health Screening Assessment 
As part of the human health screening assessment, positively detected COPCs were evaluated by 
comparing the maximum detected concentrations to the NMED residential SSL, which are provided 
in Appendix I. Lead was the only positively detected COPC at AOC 83. Lead was detected at a 
maximum concentration of 7.3 mg/kg, which does not exceed the NMED residential SSL of 
400 mg/kg.  

17.3.4.2 Risk Assessments 
Based on the screening assessment, full human health and ecological risk assessments are not 
necessary for AOC 83. 

17.3.5 Release Assessment Conclusion 
Based on the release assessment investigation results, the NMED has directed that additional MI 
samples be collected from AOC 83. 

Table 17-1 Release Assessment Laboratory Data Summary,  
AOC 83, Feature 22, Fort Wingate Depot Activity 

AOC 83

7/21/2008
Lead - EPA Method 
6010B Lead 0.3688 400 7.3
a  Column provides the Reporting Limit (RL), which was the Practical Quantitation Limit (PQL) for this project.
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  

Sample collected from 0 to 1 feet below ground surface.
Concentrations in milligram per kilogram

Chemical 
Class and
Laboratory

Method

Analyte RLa

NMED
Residential

Soil SSLb

FWDA-AOC83-
SS-072108
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Figure 17-3 Release Assessment Multi-Incremental 
 Sampling Locations at AOC 83, Fort Wingate Depot Activity
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RCRA Metals Explosives
6010B and 7471A 8330B

Sample ID Site Sample Location Sample Type
Sample Depth

(feet bgs)

0683-SS01-M-0000 AOC 83 SS01 MI 0 - 0.5 x x

0683-SS01-M-0000-DUP AOC 83 SS01 MI DUP 0 - 0.5 x x

0683-SB01-M-0001 AOC 83 SS01 MI 0.5 - 1.0 x x

0683-SS02-M-0000 AOC 83 SS02 MI 0 - 0.5 x x

0683-SB02-M-0001 AOC 83 SS02 MI 0.5 - 1.0 x x

0683-SS03-M-0000 AOC 83 SS03 MI 0 - 0.5 x x

0683-SB03-M-0001 AOC 83 SS03 MI 0.5 - 1.0 x x

0683-SB03-M-0001-MS/MSD AOC 83 SS03 MI MS/MSD 0.5 - 1.0 x x

0683-SS04-M-0000 AOC 83 SS04 MI 0 - 0.5 x x

0683-SB04-M-0001 AOC 83 SS04 MI 0.5 - 1.0 x x

0683-SB04-M-0001-DUP AOC 83 SS04 MI DUP 0.5 - 1.0 x x

0683-SS05-M-0000 AOC 83 SS05 MI 0 - 0.5 x x

0683-SB05-M-0001 AOC 83 SS05 MI 0.5 - 1.0 x x

0683-SS06-M-0000 AOC 83 SS06 MI 0 - 0.5 x x

0683-SB06-M-0001 AOC 83 SS06 MI 0.5 - 1.0 x x

0683-EB01 AOC 83 AOC 83 Equipment Blank N/A x x

12 12

2 2

1 1

1 1

Total Soil Samples 16 16

Total Water Samples 1 1

17 17

AOC = Area of Concern
bgs = below ground surface 
DUP = duplicate sample
MI = multi-incremental
MS/MSD - matrix spike/matrix spike duplicate
RCRA = Resource Conservation and Recovery Act

Analytical Method
Sample Analysis

Total Normal Samples

Total Duplicates

Total Equipment Blanks (Rinsate water sample)

Total MS/MSD Samples (lab counts each separately)

Total Analyses

17.4 Scope of Activities 
The following field activities will be conducted during the RFI at AOC 83: 

 Collection of six surface soil MI samples from 0- to 6-inches bgs and six subsurface soil MI 
samples from 6- to 12-inches bgs in AOC 83. 

 Analysis of the surface and subsurface MI samples to verify the results of the 2008 release 
assessment investigation. 

17.4.1 Multi-Incremental Soil Sampling 
Soil sampling will be conducted to evaluate the presence of environmental impacts from historical 
operations at AOC 83. Based on the operational history, the COPCs for AOC 83 are RCRA metals 
and explosives. 

Field activities will include the collection of 12 MI samples within the AOC boundary. Due to its 
size, AOC 83 was divided into six decision units for the RFI as shown on Figure 17-4. A total of 100 
subsamples will be collected from each decision unit using a hand auger.  Fifty subsamples will be 
collected from 0- to 6-inches bgs and 50 subsamples from 6- to 12-inches bgs in each decision unit. 

Table 17-2 summarizes the proposed MI soil sampling at AOC 83.  All samples will be analyzed for 
RCRA metals (EPA Methods 6010B and 7471A) and explosives (EPA 8330B). 

 

Table 17-2 Proposed RCRA Facility Investigation Sampling and Analyses 
for AOC 83, Fort Wingate Depot Activity 
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17.4.2 Trench Excavation                                                                                              

This revision addresses comment 7 of the Second NOD letter.  A trench will be excavated with a 
backhoe at three locations to determine if there is waste buried at the site.  Locations will be placed at 
large anomalies based on a geophysicist’s interpretation of the aerial magnetometer survey.  Trenches 
will be 3 – 5 feet deep and 5 – 6 feet long and the width of a backhoe bucket.  The Army will use 
visual observation to determine if waste is buried at the site.  If waste is encountered, the Army will 
recommend further investigation under a second RFI phase.  All excavated material will be placed 
back in the hole.  An Army Ordnance and Explosives Safety Specialist will monitor the excavation 
with a Schonstedt magnetometer.  
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FIGURE 17-4 PROPOSED RCRA FACILITY INVESTIGATION MULTI-INCREMENTAL SAMPLING LOCATIONS AT AOC 83, FORT WINGATE 
DEPOT ACTIVITY
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Photograph 17-1. AOC 83 facing south, Fort Wingate Depot Activity 

 

Photograph 17-2. AOC 83 facing west, Fort Wingate Depot Activity. 
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18.0 AOC 84: Feature 12 

18.1 Background 

18.1.1 Location, Description, and Operational History 
Area of Concern 84 is located in the north-central portion of Parcel 6, as shown in Figure 18-1. 
Photographs 18-1 and 18-2, which are provided at the end of this section, show various views of 
AOC 84. This AOC is described as Feature 12 on 1962 aerial photo (API-3) in the 1995 Archive 
Search Report (USACE, 1995). The 1935 aerial photograph shows a pre-WWII magazine located in 
the north-central portion of the AOC and another smaller building in the southeast portion of the 
AOC. It is suspected that these buildings were removed sometime between 1940 and 1941. Based on 
the review of available aerial photography and historical documents, there is no indication of active 
operations at this AOC from 1941 to the present. 

Further review of the aerial photography indicates that the disturbed ground and dark-toned area 
noted in the previous review of the 1962 aerial photograph appears to be caused by natural drainage 
and vegetation patterns at this location that are still generally present at the site today. Additionally, 
this site contains vast numbers of prairie dog burrows that cover nearly the entire AOC that could 
have been partially interpreted as disturbed ground in the 1962 aerial photograph. 

18.1.2 Surface Conditions 
AOC 84 has a generally flat topography with a vegetation cover of grass and sagebrush. This site 
contains vast numbers of prairie dog burrows that cover nearly the entire AOC. 

18.1.3 Subsurface Conditions 
Previous subsurface investigations have not been completed at AOC 84. 

18.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 84. This site was identified as an 
AOC based solely on aerial photography. Explosives were handled in nearby areas and were 
potentially stored in temporary open storage configurations near AOC 84. Therefore, explosives and 
lead are considered the COPCs for this site. Other contaminants are not expected at this location 
because AOC 84 appears to have been historically undeveloped land with no indication of active 
operations following the removal of the pre-WWII magazine prior to 1941.  
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Figure 18-1 Site Location Map for AOC 84, Feature 12, Fort Wingate Depot Activity 

 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 18-3 April 2010 

18.2 Previous Investigations 

18.2.1 Nonsampling Data 
An aerial photography analysis was completed in 2006 based on aerial imagery obtained during a 
search of government and commercial records (ERI, 2006). The photographs were analyzed utilizing 
a stereoscope to locate potential sources of contamination and to record any findings inside the 
boundaries of the known AOCs and SWMUs. Aerial images dated from 1935 to 1997 were 
catalogued. The summary of imagery analysis provided for AOC 84 in the 2006 report is as follows: 

1935 – No significant findings  

1948 – No significant findings  

1952 – No significant findings  

1958 – No significant findings  

1962 – Disturbed ground and dark-toned material are present 

1966 – No significant findings  

1973 – No significant findings  

1978 – No significant findings  

1985 – No significant findings  

1991 – No significant findings  

1993 – No photo coverage 

1997 – No significant findings 

Based on further review of the 2006 report and the aerial photographs, it appears that the report states 
“no significant findings” if there were no observed environmental concerns. However, this statement 
does not mean that other changes to the area were not observed.  

Final Report on Airborne Geophysical Survey, Battelle, 2009In January, 2009, a low-altitude 
airborne vertical magnetic gradient geophysical survey was conducted over the Fort Wingate Army 
Depot, New Mexico. The objective of the survey was to collect data over areas delineated by the 
United States Army Engineering Support Center to define the limits of UXO contamination with an 
emphasis on pits and trenches. The main survey area consisted of 1,650 acres; however, due to 
topography and vegetation, only 1,489 acres were actually surveyed. The typical survey altitude was 
1 to 5 meters above ground level in the low, flat areas, and 5 to 10 meters above ground level in the 
valleys and rugged terrain areas. 

The results of the airborne geophysical survey for AOC 84 are shown in Figure 19-2. No significant 
magnetic anomalies were identified within the boundary of the AOC. 
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Figure 18-2 Airborne Vertical Magnetic Gradient Geophysical Survey of AOC 84, Fort Wingate Depot Activity 
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18.2.2 Sampling Data 
The 2008 release assessment investigation constitutes the only sampling data for this site. The release 
assessment data are discussed in Section 18.3.3. 

18.2.3 Conceptual Model 

18.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment or historic operations at AOC 84 that 
would result in COPCs being present at this site. This site was identified as an AOC based on aerial 
photography that was previously interpreted to have apparent disturbed ground. However, further 
evaluation of the aerial photography indicates that the area of disturbed ground appears to be caused 
by natural drainage and vegetation patterns at this location that are still generally present at the site 
today. Additionally, this site contains vast numbers of prairie dog burrows that cover nearly the entire 
AOC that could have been partially interpreted as disturbed ground in the 1962 aerial photograph. 
Historical documents do not indicate that this area supported active operations from 1941 to the 
present. 

18.2.3.2 Fate and Transport 
If contamination is present at AOC 84, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils.  

18.2.3.3 Data Gaps 
The 2008 release assessment investigation addressed the sample data gaps for this site. The release 
assessment data are discussed in Section 18.3.3. 

18.3 Release Assessment 

18.3.1 Historical Records/Document Review 
None of the historical documents reviewed suggested that releases of hazardous wastes or hazardous 
constituents occurred at AOC 84. As noted in the aerial photograph analysis report (ERI, 2006), there 
were no significant findings for AOC 84 on any of the photos reviewed from 1935 to 1997 that would 
suggest a release to the environment at this site, other than the disturbed ground noted for the 1962 
aerial photograph. Upon further evaluation of the aerial photography, the disturbed ground appears to 
be caused by natural drainage and vegetation patterns at this location that are still generally present at 
the site today. 

18.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 84 on July 21, 2008. A site walk revealed several prairie 
dog holes and ant hills, but no man-made debris were observed at the ground surface at AOC 84. 

A site reconnaissance field form and a copy of the field notes are presented in Appendix E which can 
be viewed on the CD provided with this Work Plan. The photographs taken during the site walk are 
presented in Appendix F. 
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18.3.3 Soil Sampling 
Surface soil samples were collected at three general locations at AOC 84. The sample locations are 
shown in Figure 18-3. Multi-incremental samples were collected from each of the three locations and 
analyzed for explosives using EPA Method 8330B and for lead using EPA Method 6010. Each of the 
three MI samples consisted of 10 individual sample locations taken from a 200-foot-by-200-foot 
sampling grid and composited into one MI sample. 

Four explosives compounds, 1,3,5-trinitrobenzene, 2,4-dinitrotoluene, 2,6-dinitrololuene, and RDX, 
and lead were detected at low or qualified concentrations below the NMED residential SSL or the 
EPA RSL for soil at sample locations FWDA-AOC84-02 and FWDA-AOC84-03. A summary of the 
sample analysis results is presented in Table 18-1. The full laboratory report is presented in Appendix 
G. The DQE report is provided in Appendix H. 

Table 18-1 Release Assessment Laboratory Data Summary, 
AOC 84, Fort Wingate Depot Activity 

AOC 84 AOC 84 AOC 84

7/22/2008 7/22/2008 7/22/2008
Lead - EPA Method 
6010B Lead 0.3688 400 6.2 4.3 5.9

1,3,5-Trinitrobenzene 0.2 2,200c <0.2 0.2 J <0.2
2,4-Dinitrotoluene 0.23 12.6 <0.23 0.11 J 0.13 J
2,6-Dinitrotoluene 0.2 61.2 <0.2 0.45 0.16 J
RDX 0.18 35.6 <0.18 0.18 J <0.18

a  Column provides the Reporting Limit (RL), which was the Practical Quantitation Limit (PQL) for this project.
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009. 
c  EPA Regional Screening Levels, December 2009.  

Positive detections of explosives compounds are shaded.
Samples collected from 0 to 1 feet below ground surface.
J – Estimated value below the RL.
Concentrations in milligram per kilogram
RDX - cyclotrimethylenetrinitramine

Explosives- EPA 
Method 8330B

RLa

NMED
Residential

Soil SSLb

FWDA-AOC84-
01-SS-072208

FWDA-AOC84-02-
SS-072208

FWDA-AOC84-
03-SS-072208

Chemical 
Class and
Laboratory

Method

Analyte
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Figure 18-3 Release Assessment Multi-Incremental Sampling Locations, AOC 84, Fort Wingate Depot Activity 
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18.3.4 Screening Assessments 

18.3.4.1 Human Health Screening Assessment 
As part of the human health screening assessment, detected COPCs were evaluated by comparing the 
maximum detected concentrations to the NMED residential SSL for all positively detected 
compounds. Detected compounds were evaluated based on comparison to their toxicological endpoint 
and comparison to NMED residential direct exposure to SSL (NMED, 2009), or if no NMED SSL 
exists, to the EPA RSL for soil (EPA, 2009 The NMED SSLs and EPA RSLs are provided in 
Appendix I. 

The following positively detected compounds were considered for further screening assessment: 

 1,3,5-trinitrobenzene, 0.2J milligram per kilogram (mg/kg) (J represents estimated value) 

 2,4-dinitrotoluene, 0.13J mg/kg 

 2,6-dinitrotoluene, 0.45 mg/kg 

 RDX, 0.18J mg/kg 

 Lead, 6.2 mg/kg 

In accordance with NMED guidance, identified COPCs were used to generate a site risk ratio by 
dividing the COPC maximum detected concentrations by their respective screening levels and 
summing all values. The calculations are presented in Equations 18.1 and 18.2. 

Equation 18.1 – AOC 84 Noncarcinogenic Site Risk Ratio 

Maximum site concentrations for 1,3,5-trinitrobenzene,  
2,4-dinitrotoluene, and 2,6-dinitrotoluene 

= 
Noncarcinogenic  
Site Risk Ratio NMED residential SSL or EPA Region 6 residential MSSL  

for direct exposure to soil for each compound 









 RatioRiskSite

kgmg

kgmg

kgmg

kgmgJ

kgmg

kgmgJ
009.0

/61

/45.0

/122

/13.0

/800,1

/2.0  

Equation 18.2 – AOC 84 Carcinogenic Site Risk Ratio 

Maximum site concentrations for RDX 
= 

Carcinogenic  
Site Risk Ratio NMED residential SSL for direct exposure to soil for RDX 









 RatioRiskSite

kgmg

kgmgJ
004.0

/2.44

/18.0  

In accordance with NMED guidance, the residential human health-based site risk ratio was calculated 
to be 0.009 for noncarcinogenic compounds and 0.004 for carcinogenic compounds. Lead was 
detected at a maximum concentration of 6.2 mg/kg, which does not exceed the NMED residential 
SSL of 400 mg/kg. The calculated risk ratios are below the maximum acceptable ratio of 1. 
Therefore, the COPCs at this site pose an acceptable level of risk.  
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18.3.4.2 Risk Assessments 
Based on the screening assessment, full human health and ecological risk assessments are not 
necessary for AOC 84. 

18.3.5 Release Assessment Conclusion 
Based on the release assessment investigation results, the NMED has directed that additional MI 
samples be collected from AOC 84. 

18.4  Scope of Activities 
 Collection of eight surface soil MI samples from 0- to 6-inches bgs and eight subsurface soil MI 

samples from 6- to 12-inches bgs in AOC 84. 

 Analysis of the surface and subsurface MI samples to verify the results of the 2008 release 
assessment investigation. 

18.4.1 Multi-Incremental Soil Sampling 
Soil sampling will be conducted to evaluate the presence of environmental impacts from historical 
operations at AOC 84. Based on the previous investigations, the COPCs for AOC 84 are RCRA 
metals and explosives. 

Field activities will include the collection of 16 MI samples within the AOC boundary. The location 
of the decision units was based upon the positive detections of explosives and lead in the release 
assessment investigation. The proposed MI sampling locations are shown on Figure 18-4. A total of 
100 subsamples will be collected from each decision unit using a hand auger.  Fifty subsamples will 
be collected from 0- to 6-inches bgs and 50 subsamples from 6- to 12-inches bgs in each decision 
unit. 

Table 18-2 summarizes the proposed MI soil sampling at AOC 84.  All samples will be analyzed for 
RCRA metals (EPA Methods 6010B and 7471A) and explosives (EPA 8330B). 
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Figure 18-4 Proposed RCRA Facility Investigation Sampling Locations at AOC 84, Fort Wingate Depot Activity 
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Table 18-2 Proposed RCRA Facility Investigation Sampling and Analyses,  
AOC 84, Fort Wingate Depot Activity 

RCRA Metals Explosives
6010B and 

7471A 8330B

Sample ID Site
Sample 
Location Sample Type

Sample Depth
(feet bgs)

0684-SS01-M-0000 AOC 84 SS01 MI 0 - 0.5 x x

0684-SB01-M-0001 AOC 84 SS01 MI 0.5 - 1.0 x x

0684-SB01-M-0001-MS/MSD AOC 84 SS01 MI MS/MSD 0.5 - 1.0 x x

0684-SS02-M-0000 AOC 84 SS02 MI 0 - 0.5 x x

0684-SB02-M-0001 AOC 84 SS02 MI 0.5 - 1.0 x x

0684-SS03-M-0000 AOC 84 SS03 MI 0 - 0.5 x x

0684-SB03-M-0001 AOC 84 SS03 MI 0.5 - 1.0 x x

0684-SB03-M-0001-DUP AOC 84 SS03 MI DUP 0.5 - 1.0 x x

0684-SS04-M-0000 AOC 84 SS04 MI 0 - 0.5 x x

0684-SS04-M-0000-DUP AOC 84 SS04 MI DUP 0 - 0.5 x x

0684-SB04-M-0001 AOC 84 SS04 MI 0.5 - 1.0 x x

0684-SS05-M-0000 AOC 84 SS05 MI 0 - 0.5 x x

0684-SB05-M-0001 AOC 84 SS05 MI 0.5 - 1.0 x x

0684-SS06-M-0000 AOC 84 SS06 MI 0 - 0.5 x x

0684-SB06-M-0001 AOC 84 SS06 MI 0.5 - 1.0 x x

0684-SS07-M-0000 AOC 84 SS07 MI 0 - 0.5 x x

0684-SB07-M-0001 AOC 84 SS07 MI 0.5 - 1.0 x x

0684-SS08-M-0000 AOC 84 SS08 MI 0 - 0.5 x x

0684-SB08-M-0001 AOC 84 SS08 MI 0.5 - 1.0 x x
0684-EB01 AOC 84 AOC 84 Equipment Blank N/A x x

16 16

2 2

1 1
1 1

Total Soil Samples 20 20

Total Water Samples 1 1

21 21

AOC = Area of Concern
bgs = below ground surface 
DUP = duplicate sample
MI = multi-incremental
MS/MSD = matrix spike/matrix spike duplicate
RCRA = Resource Conservation and Recovery Act

Analytical Method

Sample Analysis

Total Normal Samples
Total Duplicates

Total Equipment Blanks (Rinsate water sample)
Total MS/MSD Samples (lab counts each separately)

Total Analyses
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Photograph 18-1 AOC 84, facing southwest, Fort Wingate Depot Activity 

 
Photograph 18-2 AOC 84, facing west, Fort Wingate Depot Activity 

 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 19-1 April 2010 

19.0 Project Management 

19.1 Project Scheduling and Reporting Requirements 
A summary of the expected schedule for conducting the RFI activities at Parcel 6 is presented below.   

 RFI Field Activities Start within 30 days of receipt of NMED approval of 
Work Plan.  Field work will take approximately 
2 months. 

 Data Analysis and Evaluation Will be completed 30 days following completion of  
field activities and receipt of sample results. 

 Submittal of Draft RFI Report Submitted 90 days following completion of field 
activities. 

 Submittal of RFI Report Two weeks after receipt of USACE comments  
on Draft RFI report. 

 Submittal of Final RFI Report 60 days after receipt of comments on RFI report  
from tribes and NMED. 

19.2 Quality Assurance Project Plan 
A site-specific QAPP was prepared to describe the QA/QC procedures to be followed during the RFI 
Work Plan field activities. The QAPP is presented in Appendix C. 

19.3 Health and Safety Plan 
A site-specific Health and Safety Plan (HSP) will be prepared for the field investigation activities 
proposed in this RFI Work Plan for Parcel 6.  

19.4  Investigation-Derived Waste Management Plan 
A site-specific Investigation-Derived Waste Management Plan (IDWMP) and Decontamination Plan 
will be prepared for the field investigation activities proposed in this RFI Work Plan for Parcel 6. The 
IDWMP is included as Appendix D. The Decontamination Plan is discussed in Section 4.4.8. 

19.5  Community Relations Plan 
The Community Relations Plan (CRP) (TerranearPMC, 2006) will be adhered to during 
implementation of the RFI activities. 
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PREFACE 

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Work Plan 
summarizes previous investigations and describes the field activities that will be conducted at the 
Parcel 6 Areas of Concern (AOCs) and Solid Waste Management Units (SWMUs) at Fort Wingate 
Depot Activity (FWDA), New Mexico. This work plan addresses the requirements of the U.S. Army 
Corps of Engineers (USACE) Statement of Work (SOW) dated February 19, 2008, and the two 
subsequent Amendments to that SOW. 
 
This RFI Work Plan was prepared by CH2M HILL in April 2010. Mr. Mark Patterson served as the 
FWDA Defense Base Realignment and Closure (BRAC) Environmental Director and Mr. Steve 
Smith served as the USACE Project Manager. 

____________________________    __________________________ 
Amy R. Halloran, P.E.      Jeffrey W. Johnston 
CH2M HILL Vice President     CH2M HILL Project Manager 
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Acronyms and Abbreviations 

AOC Area of Concern 

ACM asbestos-containing material 

AGM aboveground magazine 

ASC U.S. Army Sustainment Command 

ASTM American Society for Testing and Materials 

AWS Ammunition Workshop 

BRAC Defense Base Realignment and Closure Plan of 1990 

bgs below ground surface 

C composite (type of sample) 

CBU cluster bomb 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

cm centimeter 

COPC contaminant of potential concern 

CRP Community Relations Plan 

D discrete (type of sample) 

DDD dichlorodiphenyldichloroethane 

DDE dichlorodiphenyldichlorethene 

DDT dichlorodiphenyltrichloroethane 

DGM digital geophysical mapping 

DOI U.S. Department of the Interior 

DQE Data Quality Evaluation 

DQO data quality objective 

EB equipment blank (source of sample) 

EM electromagnetic 

EP Engineering Pamphlet 

EPA U.S. Environmental Protection Agency 

F degrees Fahrenheit 

FWDA Fort Wingate Depot Activity 

GPO Geophysical Prove-Out 

GPS global positioning system 

GNSS global navigation satellite system 

GW groundwater (source of sample) 

HMX cyclotetramethylene-tetranitramine 

HSA hollow stem auger 

HSP Health and Safety Plan 
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HWB Hazardous Waste Bureau (New Mexico Environment Department) 

IDW investigation-derived waste 

IDWMP Investigation-Derived Waste Management Plan 

IRM interim remedial measures 

J estimated value; analyte positively detected below the analytical reporting limit 

LBP lead-based paint 

g/cm2 microgram(s) per square centimeter 

g/g microgram(s) per gram 

g/L microgram(s) per liter 

m meter(s) 

MCL maximum contaminant level 

MEC munitions and explosives of concern 

mg/kg milligram(s) per kilogram 

mg/L milligram(s) per liter 

M 

MPPEH material potentially presenting an explosive hazard 

MSL mean sea level 

MSSL Medium-Specific Screening Levels 

NAEVA NAEVA Geophysics, Inc. 

NFA no further action 

NMED New Mexico Environment Department 

NRCS Natural Resources Conservation Service 

OB/OD Open Burn/Open Detonation 

OD Open Detonation 

PA Programmatic Agreement 

PARCC precision, accuracy, representativeness, comparability, and completeness 

PCB polychlorinated biphenyl 

PID photoionization detector 

PMP 2-(dimethoxyphosphiothioylsulfanylmethyl) isoindole-1,3-dione 

PPE personal protective equipment 

PVC polyvinyl chloride 

QAPP Quality Assurance Project Plan 

QA/QC quality assurance/quality control 

QC quality control 

RCRA Resource Conservation and Recovery Act 

RDX cyclotrimethylenetrinitramine 

RFI RCRA Facility Investigation 

RI remedial investigation 

RI/FS remedial investigation/feasibility study 
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RL reporting limit 

RLS Registered Land Surveyor 

RSL Regional Screening Levels (EPA) 

RTK real time kinematic 

SOW Statement of Work 

SB soil boring (source of sample) 

SL sludge (source of sample) 

SS surface soil (source of sample) 

SSL Soil Screening Levels 

SUXOS Senor Unexploded Ordnance Supervisor 

SVOC semi-volatile organic compound 

SW surface water (source of sample) 

SWMU Solid Waste Management Unit 

TAL target analyte list 

TB trip blank (source of sample) 

TCL target compound list 

TCLP toxicity characteristic leaching procedure 

TCP traditional cultural property 

TCS Thermal Convection System (by PIKA International, Inc.) 

TEAD Tooele Army Depot 

TM Technical Manual 

TSCA Toxic Substances Control Act 

TNT trinitrotoluene 

USACE U.S. Army Corp of Engineers 

USGS U.S. Geological Survey 

UXB UXB International, Inc. 

UXO unexploded ordnance 

VOC volatile organic compound 

WQCC Water Quality Control Commission (New Mexico) 

WSMR White Sands Missile Range 

WW waste water (source of sample) 

WWI World War I 

WWII World War II 

yd3 cubic yards 
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ES.0 Executive Summary 

ES.1 Executive Summary 
This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Work Plan 
summarizes the previous investigations and describes additional investigation activities to be 
completed at Areas of Concern (AOCs) and Solid Waste Management Units (SWMUs) within 
Parcel 6 at Fort Wingate Depot Activity (FWDA), New Mexico. Parcel 6 includes 4 SWMUs and 
10 AOCs. 

A companion to this document, the Historical Information Report for Parcel 6, has been prepared to 
compile and summarize historical documents available for Parcel 6 AOCs and SWMUs. The 
Historical Information Report provides further detail regarding the operational history, site or facility 
drawings, and environmental information contained in previously completed reports for Parcel 6 
AOCs and SWMUs. 

ES.2 Purpose 
This RFI Work Plan has been prepared for submission to the New Mexico Environment Department’s 
(NMED) Hazardous Waste Bureau (HWB), as required by Section VII.H.1.a of the RCRA Permit 
(NM 6213820974) for FWDA, which became effective December 31, 2005. 

This RFI Work Plan contains information for the following SWMUs and AOCs located within, or in 
the case of SWMU 20 and AOC 78/82 partially within, the area designated as Parcel 6 of the FWDA: 

 SWMU 4: Building 600 – Ammunition Work Shop Change House Laundry 

 SWMU 8: Building 537 – Pesticide and Field Battery Shop 

 SWMU 11: Buildings 541 and 542 – Ammunition Workshop 

 SWMU 20: Western Landfill  

 AOC 28: Igloo Block B 

 AOC 42: Building 516 – Ammunition Receiving Building 

 AOC 61: Building 507 – Smokeless Powder Magazine 

 AOC 75: Electrical Transformers 

 AOC 78/82: Feature 18 

 AOC 79: Feature 2 

 AOC 80: Feature 9 

 AOC 81: Feature 11 

 AOC 83: Feature 22 

 AOC 84: Feature 12 
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ES.2 Proposed Investigations 
Existing data have been evaluated to determine whether additional field activities are required to 
characterize the nature and extent of potential environmental impacts at the Parcel 6 AOCs and 
SWMUs. Sections 5 through 18 evaluate the existing data for individual AOCs and SWMUs, propose 
additional investigation activities, as needed, or make recommendations for no further action (NFA) 
based on the existing data. Brief summaries of the recommended actions for each Parcel 6 site are 
provided as follows: 

 SWMU 4: Building 600 

Installation of seven additional soil borings and associated soil sampling is proposed to assess 
possible releases from building drain lines, the cesspool, and potential site housekeeping issues in 
order to compile a complete data set to support NFA for the site. 

 SWMU 8: Building 537  

Installation of 15 additional soil borings and associated soil sampling is proposed to delineate the 
horizontal and vertical extent of previously detected polychlorinated biphenyls (PCBs) and 
pesticides concentrations in soil and to evaluate possible releases from the building septic tank. 

 SWMU 11: Buildings 541 and 542 

Visual reconnaissance of the area north of Building 542 will be conducted to rectify previously 
reported interpretations of historic aerial photography with actual site operations and conditions. 
Additionally, installation of 13 additional soil borings and associated soil sampling is proposed to 
delineate the horizontal and vertical extent of previously detected explosives concentrations in 
soil, to evaluate possible releases from the building septic tank, and to assess potential releases 
from Building 541. 

 SWMU 20: Western Landfill  

Installation of one additional soil boring and associated soil sampling is proposed to evaluate the 
potential presence of environmental impacts from potential undocumented historical operations at 
Feature 4 of SWMU 20 and to compile a complete data set to support a no further action for the 
site. 

 AOC 28: Igloo Block B 

The Release Assessment sampling activities confirmed the presence of low concentrations of 
explosive compounds in soil at two of the sampled AOC igloos. Based on the confirmed presence 
of explosives at this AOC additional sampling is recommended to compile a complete data set to 
support NFA for this site. The proposed sampling includes collection composite soil samples 
below the igloo drains and multi-incremental soil samples from the igloo aprons and revetments. 

 AOC 42: Building 516  

The Release Assessment sampling activities identified low concentrations of lead. Based upon the 
detection of lead at this AOC, additional sampling is recommended to compile a complete data 
set to support NFA for this site.  The proposed sampling includes collection and analysis of 
surface and subsurface multi-incremental soil samples in the area east of Building 516. 
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 AOC 61: Building 507 

The Release Assessment sampling activities identified limited and low concentrations of 
explosives and lead. Based upon the detection of lead and explosives at this AOC, additional 
sampling is recommended to compile a complete data set to support NFA for this site.  The 
proposed sampling includes collection and analysis of surface and subsurface multi-incremental 
soil samples in the area south of Building 507. 

 AOC 75: Electrical Transformers 

The Release Assessment investigation determined that no PCBs were detected in soil at any of 
the Parcel 6 transformer locations. Additional soil sampling is recommended to compile a 
complete data set to support NFA for this site.  The proposed sampling includes collection of 
discrete surface soil samples at each transformer location. 

 AOC 78/82: Feature 18 

The Release Assessment conducted in July 2008 included a geophysical survey of the site and MI 
soil sampling. The geophysical anomalies were investigated and determined to be metallic scrap, 
such as nails and other metallic waste debris. No munitions and explosives of concern (MEC) 
items were identified during the investigation. The Release Assessment investigation identified 
limited and low concentrations of explosives and lead. Based on the limited number and low 
concentrations of COPCs detected at AOC 79, the AOC is recommended for NFA based on the 
NMED Criterion 5: The AOC has been characterized or remediated in accordance with current 
applicable state or federal regulations, and the available data indicate that the contaminants pose 
an acceptable level of risk under current and projected future land use.  

 AOC 79: Feature 2 

The Release Assessment conducted in July 2008 included a geophysical survey of the site and MI 
soil sampling. The geophysical anomalies were investigated and determined to be metallic scrap, 
such as nails and other metallic waste debris. No MEC items were identified during the 
investigation. The Release Assessment investigation identified low concentrations of lead. Based 
on the limited number and low concentrations of COPCs detected at AOC 79, the AOC is 
recommended for NFA based on the NMED Criterion 5: The AOC has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that the contaminants pose an acceptable level of risk under current and projected 
future land use.  

 AOC 80: Feature 9 

The Release Assessment investigation identified limited and low concentrations of explosives and 
lead. Based upon the detection of lead and explosives at this AOC, additional sampling is 
recommended to provide more complete sample coverage of the AOC.  The proposed sampling 
includes the creation of 24 multi-incremental sample decision units and collection of surface and 
subsurface multi-incremental soil samples from each decision unit. 

 AOC 81: Feature 11 

The Release Assessment investigation identified low concentrations of lead. Based upon the 
detection of lead at this AOC, additional sampling is recommended to provide a complete data set 
to support NFA for this site.  The proposed sampling includes collection and analysis of surface 
and subsurface multi-incremental soil samples from three decision units in the AOC. 
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 AOC 83: Feature 22 

The Release Assessment investigation identified low concentrations of lead. Based upon the 
detection of lead at this AOC, additional sampling is recommended to provide more complete 
sample coverage of the AOC.  The proposed sampling includes the creation of six multi-
incremental sample decision units and collection of surface and subsurface multi-incremental soil 
samples from each decision unit. 

 AOC 84: Feature 12 

The Release Assessment investigation identified limited and low concentrations of explosives and 
lead. Based upon the detection of explosives and lead at this AOC, additional sampling is 
recommended to compile a complete data set to support NFA for this site.  The proposed 
sampling includes collection and analysis of surface and subsurface multi-incremental soil 
samples within the AOC. 

All RFI activities will be conducted in accordance with proposed actions and procedures specified in 
the NMED-approved work plan. Other associated project-specific planning documents are discussed 
in this work plan and provided as appendixes. 
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1.0 Introduction 

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Work Plan 
summarizes the previous investigations and describes additional investigation activities to be 
completed at Areas of Concern (AOCs) and Solid Waste Management Units (SWMUs) within 
Parcel 6 at Fort Wingate Depot Activity (FWDA), New Mexico. The location of FWDA is shown in 
Figure 1-1. The location of the major land use areas and parcels within FWDA are shown in 
Figure 1-2. Parcel 6 includes 4 SWMUs and 10 AOCs as shown on Figure 1-3.  

A companion to this document, the Historical Information Report for Parcel 6, has been prepared to 
compile and summarize historical documents available for Parcel 6 AOCs and SWMUs. The 
Historical Information Report provides further detail regarding the operational history, site or facility 
drawings, and environmental information contained in previously completed reports for Parcel 6 
AOCs and SWMUs. 

1.1 Purpose and Scope 
This RFI Work Plan has been prepared for submission to the New Mexico Environment Department’s 
(NMED) Hazardous Waste Bureau (HWB), as required by Section VII.H.1.a of the RCRA Permit 
(NM 6213820974) for the FWDA, which became effective December 31, 2005.  

This work was completed in partial fulfillment of the requirements of Contract Task Order Number 
W9126G-08-F-0070 under Contract Number GS-10F-0029M as outlined in the Statement of Work 
(SOW) dated February 19, 2008, and the two subsequent amendments to that SOW. Technical 
oversight of this work was provided by the U.S. Army Corps of Engineers (USACE), Fort Worth 
District. 

1.2 Document Organization 
The remainder of this RFI Work Plan is organized into the following sections: 

 Section 2 – Describes the cultural resources within Parcel 6 

 Section 3 – Presents background information for the FWDA and Parcel 6 including operational 
histories and site conditions 

 Section 4 – Describes the proposed investigation methods 

 Section 5 – Presents information for SWMU 4 including the site background, previous 
investigations, investigation methods, and field activities 

 Section 6 – Presents information for SWMU 8 including the site background, previous 
investigations, investigation methods, and field activities 

 Section 7 – Presents information for SWMU 11 including the site background, previous 
investigations, investigation methods, and field activities 

 Section 8 – Presents information for SWMU 20 including the site background, previous 
investigations, investigation methods, and field activities 
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 Section 9 – Presents information for AOC 28 including the site background, previous 
investigations, and the release assessment 

 Section 10 – Presents information for AOC 42 including the site background, previous 
investigations, and the release assessment 

 Section 11 – Presents information for AOC 61 including the site background, previous 
investigations, and the release assessment 

 Section 12 – Presents information for AOC 75 including the site background, previous 
investigations, and the release assessment 

 Section 13 – Presents information for AOC 78/82 including the site background, previous 
investigations, and the release assessment 

 Section 14 – Presents information for AOC 79 including the site background, previous 
investigations, and the release assessment 

 Section 15 – Presents information for AOC 80 including the site background, previous 
investigations, and the release assessment 

 Section 16 – Presents information for AOC 81 including the site background, previous 
investigations, and the release assessment 

 Section 17 – Presents information for AOC 83 including the site background, previous 
investigations, and the release assessment 

 Section 18 – Presents information for AOC 84 including the site background, previous 
investigations, and the release assessment 

 Section 19 – Provides project management information including project scheduling and 
reporting requirements, and other plans that will followed during completion of the proposed field 
activities 

 References – Presents works cited within this report 
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Figure 1-1 Site Location Map for Parcel 6, Fort Wingate Depot Activity 
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Figure 1-2 Parcel and Major Land Use Locations, Fort Wingate Depot Activity 
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Figure 1-3 Parcel 6 Area of Concern and Solid Waste Management Unit Locations, Fort Wingate Depot Activity 
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2.0 Cultural Resources 

Traditional cultural properties (TCPs) and other cultural resources have been documented within the 
FWDA boundaries.  Based on a review of available mapping (UNM OCA, 1994), it appears that there 
are a limited number of identified sites within Parcel 6. 

The USACE, Fort Worth District has developed a Programmatic Agreement (PA) to specify 
procedures to be employed during environmental characterization and remediation activities.  The PA 
is provided as Appendix A. 

Maps showing the locations of TCPs relative to proposed investigation locations will not be included 
in this Work Plan, which will be a public document.  Instead, the consultation process will include 
review by tribal cultural resource personnel to confirm the presence or absence of identified cultural 
resources within the proposed investigation locations.  If needed, tribal cultural resource personnel 
will walk each proposed investigation location prior to the initiation of intrusive activities.  Tribal 
cultural resource and archaeological personnel will be on-site during intrusive activities as described 
in the PA.  
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3.0 Background 

3.1 Site Description and Operational History 
The FWDA installation is located approximately 8 miles east of Gallup, New Mexico, and currently 
occupies approximately 15,277 acres of land in McKinley County, New Mexico (Figure 3-1). The 
installation is almost entirely surrounded by federally owned or administered lands, including both 
national forest and tribal lands. The installation can be divided into several sub-areas based on their 
location and historical land use (Figure 3-2). The major land use areas include the following: 

 The Administration Area – encompassing approximately 800 acres in the northern portion of the 
installation, which contains former office facilities, housing, equipment maintenance facilities, 
warehouse buildings, and utility support facilities. 

 The Workshop Area – encompassing approximately 700 acres to the south of the Administration 
Area, which consists of an industrial area containing former ammunition maintenance and 
renovation facilities, the former trinitrotoluene (TNT) washout facility, and the TNT leach beds 
area. 

 Ten Munitions Storage Areas (Igloo Blocks A through H, J, and K) – encompassing 
approximately 7,400 acres in the central portion of the installation, which consists of 732 earth-
covered igloos and 241 earthen revetments previously used for the storage of munitions. 

 The Open Burning/Open Detonation (OB/OD) Area – encompassing approximately 1,800 acres 
in the west-central portion of the installation, which is separated into two sub-areas based on the 
period of operation, the Closed OB/OD Area and the Current OB/OD Area. 

 Protection and Buffer Areas – encompassing approximately 4,050 acres located adjacent to the 
eastern, western, and northern installation boundaries, which consists of buffer zones surrounding 
the former magazine and demolition areas.  

The FWDA installation was originally established by the U.S. Army in 1862 at the southern edge of 
the Navajo territory. In 1918, the mission of the FWDA changed from tribal issues to World 
War I-related activities. Beginning in 1940, the FWDA’s mission was primarily to receive, store, 
maintain, and ship explosives and military munitions, as well as to disassemble and dispose of 
unserviceable or obsolete explosives and military munitions. In 1975, the installation came under the 
administrative command of Tooele Army Depot (TEAD), located near Salt Lake City, Utah.  

In January 1993, the active mission of the FWDA was ceased and the installation closed as a result of 
the Defense Base Realignment and Closure Act of 1990 (BRAC). Beginning in 2002, the U.S. Army 
reassigned many FWDA functions to the BRAC Division, including caretaker duties, property 
transfer, and performance of environmental compliance and restoration activities. Command and 
control responsibilities were retained by TEAD until January 31, 2008, when these responsibilities 
were transferred to White Sands Missile Range (WSMR). 
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Figure 3-1 Site Location Map for Parcel 6, Fort Wingate Depot Activity 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity  3-4  April 2010 
 
 

 

 

 

Figure 3-2 Parcel and Major Land Use Locations, Fort Wingate Depot Activity 
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The FWDA installation is currently undergoing final environmental characterization and restoration 
activities prior to final property transfer and reuse. The installation has been divided into reuse parcels 
as part of the planned property transfer to the U.S. Department of the Interior (DOI). This RFI Work 
Plan only includes information related to the SWMUs and AOCs located within Parcel 6. The RCRA 
Permit lists a total of 4 SWMUs and 10 AOCs located within the boundary of Parcel 6 (Figures 3-3 
and 3-4). The sites included in this RFI Work Plan are: 

 SWMU 4: Building 600 – Ammunition Work Shop Change House Laundry 

 SWMU 8: Building 537 – Pesticide and Field Battery Shop 

 SWMU 11: Buildings 541 and 542 – Ammunition Workshop 

 SWMU 20: Western Landfill  

 AOC 28: Igloo Block B 

 AOC 42: Building 516 – Ammunition Receiving Building 

 AOC 61: Building 507 – Smokeless Powder Magazine 

 AOC 75: Electrical Transformers 

 AOC 78/82: Feature 18 

 AOC 79: Feature 2 

 AOC 80: Feature 9 

 AOC 81: Feature 11 

 AOC 83: Feature 22 

 AOC 84: Feature 12 

3.2 Site Conditions 

3.2.1 Climate 
Northwestern New Mexico is characterized by a semiarid continental climate. Most precipitation 
occurs from May through October. Most of the precipitation occurs as rain or hail in summer 
thunderstorms, and the remainder results from light winter snow accumulations (Metcalf & Eddy, Inc. 
[M&E], 1992). Spring and fall droughts characterize the area. Mean annual rainfall for the area 
ranges between 10 and 16 inches, while the recorded average annual precipitation for the FWDA is 
11 inches. Depending on local elevations, mean annual rainfall fluctuates between eight and 
20 inches.  

The average seasonal temperatures for the area vary with elevation and topographic features. During 
winter, daily temperatures fluctuate as much as 50 to 70 degrees Fahrenheit (°F) in a 24-hour period. 
In summer, daily high temperatures are between 85°F and 95°F (M&E, 1992). Average temperatures 
in winter are about 27°F and in summer 70°F, while extreme temperatures are as low as -30°F in 
winter and as high as 100°F in summer. There are 100 to 150 frost-free days during the year from the 
middle of May to the middle of October (M&E, 1992). 
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Figure 3-3 Parcel 6 Areas of Concern and Solid Waste Management Unit Locations, Fort Wingate Depot Activity 
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Figure 3-4 Workshop Area, Fort Wingate Depot Activity 
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3.2.2 Topography 
The elevation of the FWDA ranges from approximately 8,200 feet above mean sea level (MSL) in the 
south to 6,660 feet above MSL in the north (Figure 3-5). Topographically, the FWDA may be divided 
into three general areas: 1) the rugged north-to south trending Hogback along the western and the 
southwestern boundaries; 2) the northern hill slopes of the Zuni Mountains in the southern portion; 
and 3) the alluvial plains marked by bedrock remnants in the northern portion of the installation.  

Main drainages, following the topography, generally flow from south to north and discharge to the 
South Fork of the Puerco River near the northern boundary of the FWDA. However, many tributaries 
follow the regional trend, flowing from southwest to northeast. During rainfall and snowmelt events, 
streams transport sediment to low-lying areas in the northern part of the installation, creating an 
extensive alluvial deposit among remnants of bedrock.  

The topographic contours for the land within Parcel 6 are shown in Figures 3-5 and 3-6 and illustrate 
that this parcel is relatively flat with higher elevations in the south. Surface runoff during 
rainfall/snowmelt events collects in arroyos that flow only during precipitation events or pools locally 
in low areas where it evaporates or infiltrates. No surface water bodies exist within Parcel 6. 

3.2.3 Vegetation/Habitat 
The vegetation cover for Parcel 6 includes moderate grasslands, sagebrush, and piñon-juniper 
woodlands. Parcel 6 provides habitat for antelope, prairie dogs, rattlesnakes, field mice, various other 
insects and animals, and occasionally mountain lions and bear. 

3.2.4 Soils 
The soils found on the installation are similar to those occurring in cool plateau and mountain regions 
of New Mexico. The major soil types at the FWDA are variants/complexes of sands, loams, clays, 
and rocks. These soils are relatively thin, and the parent bedrock is either at or near the surface in 
more than a quarter of the installation. 

Natural Resources Conservation Service (NRCS) soils mapping for Parcel 6 is shown in Figure 3-7. 
NRCS soils descriptions are included in Appendix B. As presented in Figure 3-7 and Appendix B, 
there are five types of soil for Parcel 6. Soils are generally as follows from south to north: Evpark-
Arabrab Complex, Aquima-Hawaikuh Silt Loam, Ojocal-Venaditio Complex, Ojocal Silt Loam, and 
Zia Sandy Loam. A rock outcrop of the Rizno-Tekapo Complex is present in the southeastern portion 
of Parcel 6 (Figure 3-7). 

3.2.5 Geology 
In 1997, geologic mapping of portions of the FWDA and a fracture trace analysis were conducted by 
the U.S. Geological Survey (USGS) located in Flagstaff, Arizona. Geologic units exposed at the 
ground surface throughout much of the FWDA were identified. Results of this identification, 
combined with information from geologic literature, are presented below to provide a description of 
the geologic and stratigraphic setting of the portion of the FWDA in which Parcel 6 is located. 

3.2.5.1 Stratigraphy 
The FWDA is underlain primarily by Triassic mudstone and sandstone layers that are tilted gently to 
the northwest. In the western and southern portions of the installation; however, Jurassic and 
Cretaceous sandstone and claystone layers are exposed along the Nutria Monocline (the Hogback), 
which is a steeply west-dipping, north-trending monoclinal fold.  
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Quaternary alluvial sediments cover nearly all of the land area in Parcel 6 (Figure 3-8). The alluvial 
deposits in Parcel 6 are underlain by the Triassic-age Petrified Forest Formation, which comprises 
greater than 75 percent of the bedrock exposed at the surface throughout the FWDA. The Quaternary 
alluvial sediments consist predominately of silts and clays, with discontinuous bodies of sand and 
some areas of gravel. Wind and water cause extensive soil erosion, especially where vegetative cover 
is absent. The Petrified Forest Formation underlying the sediments consists primarily of mudstone, 
claystone, and minor amounts of muddy sandstone. The Painted Desert Member of the Petrified 
Forest Formation is exposed at the ground surface on the areas of higher ground surface elevations 
located along the southwest portion of Parcel 6.  

The Petrified Forest Formation is divided into three members with the upper and lower members 
divided by a middle member consisting of a relatively thick, continuous sandstone layer (Sonsela 
Sandstone Member). A stratigraphic column and description of the various lithologic units in the 
FWDA area is presented in Figure 3-9. The upper Painted Desert Member and the lower Blue Mesa 
Member each consist of mudstone, siltstone, sandy-mudstone, and lenticular sandstone layers. 
Sandstone lenses within the Painted Desert and Blue Mesa Members are thin (generally less than 
20 feet thick), laterally discontinuous, and contain high quantities of very fine, muddy matrix. As a 
result, the apparent permeability of these lenses, and the Painted Desert and Blue Mesa Members as a 
whole, are very low. The Sonsela Sandstone Member (the middle member of the Petrified Forest 
Formation) is of variable thickness (20 to 80 feet thick) and is laterally continuous. This unit is a 
clean, well-sorted, quartzose sandstone that contains very small amounts of matrix and therefore has a 
high apparent permeability.  

The Moenkopi Formation, the San Andres Limestone, and the Glorieta Sandstone underlie the Blue 
Mesa Member. The lower Petrified Forest Formation and the Moenkopi Formation comprise 250 to 
300 feet of mudstones and sandstones with a relatively low apparent permeability. These units are 
underlain by approximately 100 feet of the San Andres Limestone which is underlain by 
approximately 120 feet of the Glorieta Sandstone. 

3.2.5.2 Structural Geology 
Bedrock underlying the majority of the FWDA installation dips gently to the northwest at an angle of 
approximately 5 degrees. The structural orientation of the bedrock substantially influences the 
movement of ground water. The ground water flow gradient across the installation is primary to the 
north-northwest, generally following the structural dip of the geologic units. 

3.2.6 Hydrogeologic Conceptual Model 
The hydrogeologic conceptual model that has been developed for the northern portion of FWDA is 
based on previous investigations conducted in the areas of the installation described as the TNT 
Leaching Beds and the Administration Area. This conceptual model has been developed based on 
data collected during various investigations performed over a 25-year period prior to issuance of the 
Permit. Generally, the objective of the prior investigations was the characterization of impacts to 
groundwater on a larger scale. Specifically, these investigations included a primary focus on impacts 
associated with discharges at the TNT Leaching Beds (part of SWMU 1), and a secondary focus on 
impacts associated with releases from various locations within the Administration Area. At the time 
the data were collected and the conceptual model was developed, the current system of dividing the 
FWDA into parcels, SWMUs, and AOCs was not in place. Therefore, the conceptual model uses 
broader terminology, such as TNT Leaching Beds and Administration Area, to describe areas of the 
FWDA installation and the associated hydrogeologic properties. The SWMUs within Parcel 6 are 
generally located within this broader “TNT Leaching Beds and the Administration Area” area of the 
installation. The Parcel 6 AOCs are located further south of the primary area that has been 
investigated as part of the TNT Leaching Beds and Administration Area. However, the AOCs of 
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Parcel 6 of have similar Quaternary alluvial material as the overlying unconsolidated geologic 
material and are underlain by similar Triassic-age geologic units. 

A summary of the basic hydrogeologic model for the FWDA installation is presented in the following 
subsections. 

Water Bearing Zones with the Shallow Unconsolidated Alluvium 
The unconsolidated alluvium consists of a series of interbedded silt, clay, and sand Quaternary 
sediments ranging from near zero feet to almost 100 feet in thickness. These sediments form a wedge 
that increases in thickness from south to north through the TNT Leaching Beds and Administration 
Area study area. The thickest sediments are found near the Rio Puerco. The low permeability 
mudstone and siltstones of the Petrified Forest Formation are the bedrock that generally underlies the 
unconsolidated materials.  

In the TNT Leaching Beds area adjacent to Parcel 6 two water-bearing zones have been identified 
within the unconsolidated materials. These zones are referred to as the first unconsolidated water-
bearing zone and the second unconsolidated water-bearing zone. Where present, the first and second 
water-bearing zones are separated by a clay layer which is present between two thin, poorly graded 
sand deposits. Groundwater is typically encountered in each of these sand deposits, thus comprising 
the first and second water-bearing zones. However, the sand deposits and clay layer are not laterally 
extensive. In areas where the clay layer is absent a single water-bearing zone is present, which is then 
defined as the first unconsolidated water-bearing zone. In locations where the permeable sand 
intervals are absent, sustainable water-bearing zones are typically not present within the 
unconsolidated alluvium. The unconsolidated alluvial sediments tend to pinch out near outcrops and 
in areas of near-surface bedrock surfaces, acting to limit the areal extent of the shallow 
unconsolidated water-bearing units in these areas. 

Groundwater in the unconsolidated sediments is derived from the infiltration and percolation of rain 
and snow-melt that moves downward through these sediments until it reaches the relatively low-
permeability Triassic bedrock surface or one of the permeable sand units that define the first and 
second water-bearing zones. Groundwater flow is generally considered to be to the northwest within 
the Parcel 6 area. 

Water-Bearing Zones with Bedrock Units 
The TNT Leaching Beds and adjacent Parcel 6 area is largely underlain by low-permeability 
claystone bedrock with little water bearing capacity. However, discrete intervals of interbedded 
sandstone do provide a series of geologic materials that can be potential water-bearing zones. 
Previous investigations have indicated that the first encountered thin sandstone unit within the 
massive Painted Desert claystone interval may occur at approximately 80 to 110 feet below ground 
surface (bgs) but tends to be thin and discontinuous. This unit typically does not yield sufficient 
ground water to be regularly monitored with a groundwater monitoring well. Additionally, the 
claystone above and below the sandstone interval is largely dry, indicating little vertical movement of 
groundwater between intervals within this largely claystone sequence of rock. Despite being laterally 
discontinuous and not yielding sustainable water production, this interval is referred to as the “first 
sandstone water-bearing zone.” 

At depths of slightly over 100 feet bgs and ranging to nearly 200 feet bgs, another stratigraphically 
lower sandstone interval is present within the massive claystone. This layer yields more appreciable 
and sustainable amounts of groundwater. This interval is referred to as the “second sandstone water-
bearing zone.” However, the claystone intervals above and below the second sandstone water-bearing 
zone are also largely dry, again suggesting little vertical movement of water occurs within the 
geologic unit. 
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A series of groundwater monitoring wells have been installed in association with investigations of the 
TNT Leaching Beds. Additional groundwater monitoring wells were later installed to assess possible 
groundwater impacts from Buildings 542 and 600. Wells that are applicable to Parcel 6 are located 
primarily within the western portion of the Workshop area and the southeastern portion of Parcel 6. 
Findings from these monitoring wells have generally verified that the extent of unconsolidated water-
bearing zones in the Parcel 6 area that are capable of yielding sustainable groundwater is limited. 
Additionally, the first sandstone water-bearing zone does not extend far enough to the west to be 
consistently observed in the Parcel 6 SWMU area. Groundwater is encountered within the second 
sandstone water-bearing zone in the Parcel 6 SWMU area. However, in the area of the Parcel 6 
SWMUs the groundwater elevations within the groundwater monitoring wells suggest that the 
groundwater in different areas may be static and disconnected and not represent a contiguous 
potentiometric flow unit. 
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Figure 3-5 Facility-Wide Topographic Map Parcel 6, Fort Wingate Depot Activity 
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Figure 3-6 Soils Map Parcel 6, Fort Wingate Depot Activity 
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Figure 3-7 Facility-Wide Soils Map Parcel 6, Fort Wingate Depot Activity 
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3-8 Facility-Wide Geologic Map, Fort Wingate Depot Activity 
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Figure 3-9 Stratigraphic Column, Fort Wingate Depot Activity
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4.0 Investigation Methods 

4.1 Previous Investigations 
The environmental restoration process has been underway for more than 30 years at the FWDA. In 
1980, the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
guidelines began to guide the environmental restoration activities other than those in the OB/OD 
Area, with the U.S. Environmental Protection Agency (EPA) Region 6 as the lead regulatory agency. 
In 1996 the NMED was granted regulatory authority under RCRA and they became the lead 
regulatory agency at the site. Activities are currently performed under the RCRA Permit issued in 
2005. 

Available historical information from prior investigations for FWDA sites that lie within what is now 
identified as Parcel 6 have been compiled and summarized in a Historical Information Report, which 
serves as a companion to this RFI Work Plan. The Historical Information Report provides a listing of 
site surveys, data compilation efforts, operational history, site or facility drawings, and environmental 
investigations that have been contained in previously completed reports and which are pertinent to 
sites now considered to be within Parcel 6. Additionally, the Historical Information Report provides a 
brief summary of findings and conclusions from the relevant historical site investigation efforts. 
Summaries of prior environmental investigations pertinent to the Parcel 6 sites are also provided in 
the individual sections for the Parcel 6 AOCs and SWMUs within this RFI Work Plan. 

4.2 Evaluation of Existing Data 
Existing data have been evaluated to determine whether additional field activities are required to 
characterize the nature and extent of potential environmental impacts at the Parcel 6 AOCs and 
SWMUs. The following sections present a brief discussion of the general types of existing data 
available for Parcel 6. Existing data for individual AOCs and SWMUs are evaluated further as part of 
site-specific sections of this document.  

4.2.1 Nonsampling Data 
Nonsampling data available for Parcel 6 include facility drawings, maps, photographs, aerial imagery, 
historical documents, and interviews. Specific nonsampling data available for individual AOCs and 
SWMUs will be discussed further in the site-specific sections of this document. 

4.2.2 Sampling Data 
Sampling data available for Parcel 6 include soil, sediment, groundwater, and wipe samples collected 
and analyzed during various phases of prior investigations. Specific sampling data available for 
individual AOCs and SWMUs are evaluated in the site-specific sections of this document. As part of 
this RFI Work Plan, available soil analytical data for individual Parcel 6 AOCs and SWMUs have 
been compared to the most recent version of the NMED residential Soil Screening Levels (SSL) 
(NMED, 2009). If a NMED Residential SSL was not available for a specific compound then the 
compound was compared to the EPA Regional  Screening Levels (RSL) (EPA, 2009).  Previous 
analytical data are presumed to be of suitable quality to be used in the human health risk screening 
assessment process. 
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A soil background investigation was completed in 2000, as documented in a report entitled Soil 
Background Concentration Report of Fort Wingate Depot Activity (Malcolm Pirnie, 2000). The 
background investigation has not been approved by the NMED Hazardous Waste Bureau (HWB) to 
date. The Army plans to conduct additional sampling and analysis as part of a separate investigation 
to generate NMED-approved background concentrations of naturally occurring inorganic constituents 
in soil and groundwater at the FWDA. For this RFI Work Plan all positively detected inorganic 
constituents were included in the screening assessments. 

Parcel 6 once contained several World War I (WWI) wooden magazine sites which were demolished 
prior to the current infrastructure on post, as well as other temporary storage structures that were not 
associated with a specific AOC or SWMU. The USACE consulted with the NMED and performed 
multi-incremental (MI) sampling on those sites not within a SWMU or AOC. Results of the sampling 
are found in the report entitled Report of Investigation for Potential Environmental Areas of Concern, 
FWDA, dated October 2007. The report was submitted to the stakeholders and NMED in November 
2007. This report is discussed here because many of the sites investigated do not relate to the specific 
AOC or SWMU sections later in this report.  

In this report the Army describes the magazines as wood buildings with a metal roof approximately 
20 feet by 50 feet in size and stored bulk explosives in boxes. The report details the minimal historical 
information, investigative methods, and sampling results. It has a figure showing sample locations. 
Parcel 6 contains sites Z-221, 35J-291 through 294, 35K-305, 35K-306, 35K-307, 35L-316, 
35M-319, 35M-320, 35M-321, 35M-323, 35N-332, and 35N-333. Each of the sites was tested for 
explosives using a MI sample from 30 subsamples from a depth of 0 to 6 inches below the surface. 
Also, each site was visually inspected by Mr. David Holladay, a Tech 3 Army Ordnance and 
Explosives Safety Specialist. He also surveyed each site with a Schoenstedt metal detector. The only 
explosive found on any of these sites was at site 35K-306. This site contained and estimated quantity 
(J flag – estimated value) of 0.19 milligram per kilogram (mg/kg) of 4-nitritoluene. This 
concentration is well below the residential SSL of 146 mg/kg. No munitions were detected. 

4.3 Data Quality Objectives 
The process used for development of the data quality objectives (DQOs) for additional 
characterization and/or remediation activities at Parcel 6 is described below: 

1. Statement of Problem 
Determine the presence or absence of explosives, perchlorate, metals, pesticides, herbicides, 
polychlorinated biphenyls (PCBs), volatile organic compounds (VOCs), total petroleum 
hydrocarbons (TPH), and semi-volatile organic compounds (SVOCs) at Parcel 6 sites depending 
on the contaminants of potential concern (COPCs) identified for each individual site and if 
present, delineate the horizontal and/or vertical extent and magnitude of the contaminants.  

2. Identification of a Decision that Addresses the Problem 
The presence or absence and horizontal and vertical extent of contamination in the soils at the 
Parcel 6 AOCs and SWMUs can be determined by collecting and analyzing surface and 
subsurface soil samples and evaluating whether or not the sample results are indicative of the 
presence of contamination. Previous investigations have not indicated that soil contamination has 
reached significant depths to affect groundwater. Groundwater will not be investigated unless the 
vertical extent of soil contamination at an individual site is sufficient to suspect migration of 
contaminants to groundwater by transport through the vadose zone.  
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3. Identification of Inputs that Affect the Decision 
Inputs that will affect the decision of whether or not soil samples from the site are 
uncontaminated include the validated analytical results for collected soil samples and respective 
NMED SSL and EPA RSLs. 

4. Specification of the Domain of the Decision 
The domain of the decision of whether or not soils at the site have been negatively impacted is 
restricted to evaluation of only those parameters for which samples are analyzed and for which a 
screening level (that is, NMED SSL or EPA RSL) or other regulatory level exists.  

5. Development of a Logic Statement 
If the validated analytical data for samples collected during this RFI exceed site-specific 
background levels, NMED SSL, and/or EPA RSLs, the area from which the sample was collected 
will be considered contaminated. Additional horizontal and/or vertical delineation may then be 
required until uncontaminated samples are collected. Groundwater will only be investigated at a 
site if the vertical extent of soil contamination is to a sufficient depth to suspect that groundwater 
may have become contaminated by transport of the contaminant through the vadose zone. 

6. Establishment of Constraints on Uncertainty 
Uncertainty in the data used to evaluate the logic statement will be constrained by following the 
quality assurance and quality control (QA/QC) guidelines specified in the Quality Assurance 
Project Plan (QAPP) (provided in Appendix C); selecting the appropriate analytical support level 
for the soil sample data; and by adhering to both the field and laboratory data quality indicator 
objectives (precision, accuracy, representativeness, comparability, and completeness [PARCC]). 

7. Optimization of Design for Obtaining Data 
To optimize the quality of data collected for evaluation, this RFI Work Plan has been developed 
to be used as guidance during field activities.  

Quality assurance and quality control procedures associated with the field activities described in this 
document are presented in the QAPP, which is presented in Appendix C. 

4.4 Planned Investigations 
This RFI Work Plan describes additional field activities to be conducted at certain Parcel 6 AOCs and 
SWMUs to further delineate the nature and extent of environmental releases at those sites. Cultural 
resources oversight, specific sampling methods and procedures, management of investigation-derived 
waste (IDW), decontamination of equipment, and health and safety procedures are presented in the 
sections below and in specified appendices to this document. 

4.4.1 Cultural Resources Oversight 
TCPs and other cultural resources have been documented within the FWDA boundaries. The USACE, 
Fort Worth District has developed a PA to specify procedures to be employed during environmental 
characterization and remediation activities. A copy of the PA is provided in Appendix A. Maps 
showing the locations of TCPs relative to proposed investigation locations are not included in this 
Work Plan, which will be a public document when final. Instead, the consultation process will include 
review by tribal cultural resource personnel to confirm the presence or absence of identified cultural 
resources within the proposed investigation locations. If needed, tribal cultural resource personnel 
will walk each proposed investigation location prior to the initiation of intrusive activities. Tribal 
cultural resource personnel will be available for consult during conduct of investigations, as described 
in the PA. 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 4-4 April 2010 

4.4.2 Health and Safety 
The project-specific Health and Safety Plan (HSP) has been prepared for Parcel 6 and will be 
included with the Field Sampling Plan. 

4.4.3 Field Investigations 
Soil sampling is proposed for several SWMUs and AOCs as described later in this report in the site 
specific sections. Table 4-1 (provided at the end of this section) presents a summary table of all 
samples that will be collected as part of this investigation. Discrete soil sampling procedures are 
generally described in Section 4.4.4 and MI soil sampling is described in Section 4.4.5.  A general 
description of well installation and sampling is described in Section 4.4.6. A specific discussion of the 
proposed field and soil sampling activities is presented in the individual Parcel 6 SWMU and AOC 
sections. Sample locations will be surveyed as described in Section 4.4.7. Sample identification, 
management, and field documentation will be conducted as described in the Sections 4.4.8 and 4.4.9. 
Decontamination of non-disposable sampling equipment and drilling equipment will be conducted as 
described in Section 4.4.10. Any investigation-derived waste (IDW) generated during the 
investigation will be managed as described in Section 4.4.11.  

4.4.4 Discrete Soil Sampling 
Discrete soil sampling methods are generically described in this section with specific rationale and 
sampling locations specifically described in the individual Parcel 6 SWMU or AOC sections. Discrete 
soil sampling will be conducted to delineate the nature and extent of COPCs at certain Parcel 6 AOCs 
and SWMUs. Sampling activities at each site are described within the specific section of this Work 
Plan that discusses the subject AOC or SWMU. The specific method, intervals, and depths to be 
sampled at the subject AOC or SWMU will be dependant on the nature and extent of COPCs at that 
site. Sample collection volumes, bottle requirements, preservation, and holding times are described in 
the project QAPP, which is included as Appendix C.  

During discrete soil sampling relatively undisturbed discrete soil or rock samples shall be obtained, 
where possible, during the advancement of each boring for the purpose of logging, field screening and 
analytical testing. A decontaminated split-barrel sampler lined with brass sleeves or direct-push barrel 
with unused acetate sleeves shall be used during drilling to obtain representative core samples. 
Analytical samples shall be collected from the core samples as described in the QAPP (Appendix C). 
The remaining portions of the core sample shall be used for logging and field screening. Samples to 
be submitted for laboratory analyses shall be selected based on: 1) the results of the field screening 
analyses; 2) the position of the sample relative to groundwater, suspected releases, or site structures; 
3) the sample location relative to former or altered site features or structures; 4) suspected migration 
pathways and the stratigraphy encountered in the boring; and 5) the specific objectives for site 
characterization at the individual SWMU or AOC.  

Samples obtained from all exploratory borings shall be visually inspected and the soil or rock type 
classified in general accordance with ASTM D2487 (United Soil Classification System) and D2488, 
for soil and rock classification.  Detailed logs of each boring shall be completed in the field by a 
qualified engineer or geologist. Additional information, such as the presence of water- bearing zones 
and any unusual or noticeable conditions encountered during drilling shall be recorded on the logs. 
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Samples obtained from borings shall be screened in the field for evidence of the potential presence of 
contaminants.  Field screening results shall be recorded on the boring logs.  Field screening results are 
used as a general guideline to evaluate the nature and extent of possible contamination. In addition, 
screening results shall be used to aid in the selection of soil or rock samples for laboratory analysis. 
The primary screening methods shall be by visual examination and headspace vapor screening for 
VOCs. Head space vapor screening shall target VOCs and shall be conducted by placing a soil or 
rock sample in a plastic bag or a foil sealed container allowing space for ambient air. The container 
shall be sealed and then shaken gently to expose the soil or rock to the air trapped in the container. 
The sealed container shall be allowed to rest for a minimum of 5 minutes while vapors equilibrate. 
Vapors present within the sample bag head space will then be measured by inserting the instrument 
probe into a small opening in the bag or through the foil. The maximum value and the ambient air 
temperature shall be recorded on the field boring log. The monitoring instruments shall be calibrated 
each day to the manufacturer’s standard. A photoionization detector (PID) equipped with a 10.6, or 
higher, electron volt lamp shall be used for VOC field screening. 

Soil or rock samples shall be collected at intervals described in the individual Parcel 6 SWMU or 
AOC sections of this Work Plan. These samples shall be representative of the media and site 
conditions being investigated. Appropriate QA/QC samples shall be collected in accordance with the 
QAPP (Appendix C). 

4.4.5 Multi-Incremental Soil Sampling 
Multi-Incremental sampling methods are generically described in this section with specific rationale 
and sampling locations specifically described in the individual Parcel 6 AOC sections of this Work 
Plan. The MI soil sampling will be conducted to delineate the nature and extent of COPCs at certain 
Parcel 6 AOCs. The specific method, intervals, and depths to be sampled at the subject AOCs will be 
dependant on the nature and extent of COPCs at the respective sites. Sample collection volumes, 
requirements, preservation, and holding times are described in the project QAPP (Appendix C). 

The MI sample collection will be conducted in accordance with applicable guidance as specified by 
EPA Method 8330B. In general, MI decision unit sizes will be limited to 0.25 acre, which is an area 
consistent with the size of a residential lot.  Generally, a total of 50 MI sample increments will be 
collected within each decision unit.  Additionally, each decision unit will be sampled at two depth 
intervals, one from 0- to 6-inches and another from 6- to 12-inches bgs. 

The MI samples will be field screened and logged in accordance the methods described in 
Section 4.4.4. 

4.4.6 Well Installation and Sampling 
If the water table is encountered during the soil boring investigation activities, then a groundwater 
monitoring well may be installed.  Potential well locations will be determined based on results of the 
borehole investigations. 

As appropriate, 4-inch diameter schedule 40 PVC groundwater monitoring wells will be installed.  
Wells will be installed with 20 feet of 4-inch schedule 40 PVC 0.010-inch machine slotted screen 
with a 5-foot blank casing sump.  Approximately 5-feet of the screened interval will be placed above 
the water table to allow for seasonal water level fluctuations.  Wells shall have centralizers placed at 
the top and bottom of the screen.  The filter pack shall be 10-20 Colorado Silica Sand or equivalent 
and will extend from the bottom of the borehole to a depth of 2 feet above the screened interval.  
Above the filter pack, a bentonite chip seal will be installed with a thickness of approximately 10 feet 
and hydrated with potable water every 1-foot to provide a competent seal.  The thickness of the seal 
will be dependent on the lithology of the aquifer formation such that the bentonite seal extends from 
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the top of the filter pack to within 5 feet of the most consolidated unit above the water table.  To the 
ground surface, a cement/bentonite grout mixture shall be installed using a tremie pipe.  The mixture 
will consist of 94 pounds of Portland cement to 7 gallons of approved water and 3 percent by weight 
of sodium bentonite powder. 

The well will have an 8-inch diameter by 5-foot tall round protective steel casing and a 4-foot by 
4-foot wide by 4-inch thick concrete pad, which shall be installed in such a way as to direct surface 
runoff away from the casing.  Four 4-inch diameter by 5-feet tall steel bollards will be installed 
around the well on the outside of the concrete pad.  An approximate well casing stick-up height of  
3 feet is required to accommodate a potential dedicated pump system.  The well shall be equipped 
with a security lock and the well will be tagged with corrosion-resistant identification.  The casing 
will be coated with protective yellow paint as required by the depot. 
 
Wells will be developed by swabbing, bailing, and pumping until the recorded temperature, pH, 
turbidity, and specific conductivity values are within 10-percent of one another and once the turbidity 
is below 100 nephelometric turbidity units (NTU).  Following well development, groundwater 
samples will be collected and analyzed for the specific COPCs identified for the respective SWMU or 
AOC.  All samples will be analyzed in accordance with the project QAPP (Appendix C).     

4.4.7 Survey of Points 
All sample locations will be marked with a survey stake and flagged when sampling is complete. 
Following the field sampling program all sample locations will be surveyed by a New Mexico 
licensed professional surveyor. Horizontal coordinates for all sample locations will be referenced to 
the New Mexico State Planar grid.  

4.4.8 Sample Identification, Chain-of-Custody, Packaging, and Shipping 
Procedures 

4.4.8.1 Sample Identification 
The sample identification will consist of a combination of the Parcel number, AOC or SWMU 
number, additional site identifier, source of sample, increment or boring number, type of sample, and 
depth of sample collection in accordance with the latest version of the FWDA Environmental 
Information Management Plan (USACE, 2007b). Additional description of the proposed sample 
nomenclature system is as follows: 

Parcel:    06 
SWMU or AOC:  04 
Additional Site Identifier:  Y-B1045 (revetment) or F4 (feature 4 within SWMU 20) 
Source of Sample:  SS (surface soil), SB (soil boring), SW (surface water),  

GW (groundwater), WW (waste water), SL (sludge), 
TB (trip blank), EB (equipment blank) 

Boring or Increment Number: XX or XXX, sequence number as appropriate 
Type of Sample:  M (multi-incremental), C (composite), D (discrete) 
Sample Depth: 0001 (0 to 1 foot), 1011 (10 to 11 feet), etc., as appropriate 

depending on the COPCs at an individual site 

QA/QC samples (as described in the QAPP) will carry the same sample nomenclature as the parent 
sample with a unique suffix and numeral (if required) to distinguish individual samples. Equipment 
rinsate blanks and trip blanks, and field blanks will carry the sample location identifier with an 
additional designation of TBXX or EBXX (where XX represents the sequence number of the sample). 
Each blank will have a unique tracking number. 
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4.4.8.2 Chain-of-Custody 
Chain-of-custody forms will be completed and will accompany each sample at all times. Data on the 
forms will include the sample number, date sampled, time sampled, project name, project number, 
and signatures of those in possession of the sample. Forms will accompany those samples shipped to 
the designated laboratory so that sample possession information can be maintained. The field team 
will retain a separate copy of the chain-of-custody reports at the field office. Additionally, the sample 
numbers; date and time collected; collection location; tracking number; and analysis will be 
documented in the field log book. 

4.4.8.3 Packaging and Shipping Procedures 
All samples will be shipped by overnight air freight to the laboratory. Unless otherwise indicated, 
samples will be treated as environmental samples, shipped in heavy-duty coolers, packed in materials 
to prevent breakage, and preserved with ice in sealed plastic bags. Each shipment will include the 
appropriate field quality control (QC) samples (such as, trip blanks, duplicates, field blanks, and 
rinsate blanks). Corresponding chain-of-custody forms will be placed in waterproof bags and taped to 
the inside of the coolers lids. Each cooler shipped to the laboratory containing aqueous sample bottles 
for VOC analyses will contain a trip blank. The trip blank will stay with the cooler until the cooler is 
returned to the analytical laboratory. 

4.4.9 Field Documentation 
Appropriate field documentation for all activities will be maintained as part of the formal project 
documentation. Field sampling documentation and data reporting will adhere to those procedures 
specified in the QAPP, which is provided as Appendix C. 

4.4.10 Decontamination Procedures 
Decontamination of reusable sampling equipment and personnel will be performed to ensure 
chemical analyses reflect actual concentrations at sampling locations by maintaining the quality of 
samples and preventing cross-contamination. The standard equipment decontamination procedures to 
be used during completion of soil sampling activities are as follows: 

 All direct-push sampling cores will be collected in nonreusable acetate sleeves. The reusable 
direct push samplers and drill rods are not expected to come into direct contact with soil samples 
recovered for laboratory analysis. However, the samplers and drill rods will be decontaminated 
between boreholes. 

 A simple decontamination wash pad shall be constructed using plastic sheeting which is rolled up 
at the ends (typically with lumber) to contain water. The pad shall be large enough to hold 
multiple 5-gallon buckets and sampling rods that require decontamination and to provide ample 
working area within the pad (roughly 8 feet by 8 feet). 

 Direct push samplers and drill rods will be washed using a bristle brush in potable water to which 
alconox or liquinox laboratory detergent has been added. All items will then be thoroughly rinsed 
with potable water and allowed to air dry. 

 Decontamination should be performed on the plastic sheeting of the temporary decontamination 
pad. Accumulated wash and rinse water will be left within the decontamination pad and allowed 
to evaporate.  

 Once all decontamination water is evaporated, the plastic sheeting and associated pad materials 
shall be disposed of at an approved on-facility dumpster. 
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 After field cleaning, equipment will be handled only by personnel wearing clean gloves to 
prevent recontamination. The equipment will be moved away from the cleaning area to prevent 
recontamination. If the equipment is not to be immediately reused it will be covered with plastic 
sheeting or wrapped in aluminum foil to prevent recontamination. The area where the equipment 
is stored prior to reuse must be free of contaminants. 

4.4.11 Investigation-Derived Waste Disposal 
Investigation derived waste will be managed in accordance with the Investigation-Derived Waste 
Management Plan, which is presented in Appendix D. 

Three types of IDW may be generated during the sampling of environmental media during the 
Parcel 6 RFI activities: residual soil volume, decontamination fluids, and disposable sampling 
equipment and personal protective equipment (PPE). These IDW categories will be managed as 
follows: 

 Soil that remains after required sample volumes have been collected from recovered direct-push 
cores will be emptied from the sampling sleeves and contained in drums for appropriate disposal. 

 Volumes of decontamination fluids are anticipated to be small. Decontamination fluids will be 
contained within the temporary decontamination pad areas during active sampling and 
decontamination activities at a site. Accumulated wash and rinse water will be left within the 
decontamination pad and allowed to evaporate.  

 Used, non-decontaminated disposable sampling equipment or PPE will be placed in polyethylene 
trash bags and treated as general refuse which will be placed in suitable facility trash receptacles 
on a daily basis. 
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Location Activity
Number of 
Samples*

Target Constituents

SWMU 4
  - Building 600 
    Soil Investigation

Complete two borings on the east side of Building 600, in the vicinity of the building 
doorways (borings 0604‑SB01 and 0604‑SB02). Borings will be advanced to 
approximately 5 feet below ground surface (bgs) with analytical samples collected at the 
0‑ to 1‑foot bgs and 4‑ to 5‑feet bgs intervals. 

4 soil Volatile Organic Compounds 
(VOCs), Semi-Volatile Organic 
Compounds (SVOCs), RCRA 
metals, and explosives

Complete two borings adjacent to former drain line connections (borings 0604‑SB03 
and 0604‑SB04). Borings will be advanced to approximately 8 feet bgs with analytical 
samples collected at the 6‑ to 8‑feet bgs interval only.

2 soil VOCs, SVOCs, RCRA metals, 
and explosives

Complete one boring at the arroyo outfall location of the former drain line (boring 
0604‑SB05). The boring will be advanced to the water table or at the bottom of the 
borehole if the water table is not encountered before drilling refusal. Analytical samples will 
be collected at 4‑ to 5‑ and 9 to 10‑feet bgs, and at the bottom of the borehole.

3 soil VOCs, SVOCs, RCRA metals, 
and explosives

Complete one boring within the former cesspool (sample 0604‑SL06). The boring will be 
advanced to the base of the cesspool with an analytical sample collected from the bottom 
one foot interval of the base of the cesspool, expected to be 9‑ to 10‑feet bgs. Further 
inspection of the cesspool will also be completed to evaluate whether the cesspool should 
be removed and appropriately abandoned.

1 sediment VOCs, SVOCs, RCRA metals, 
and explosives

Complete one boring immediately adjacent to the expected downgradient side of the 
former cesspool (boring 0604‑SB07). Soil samples will be collected at 1‑ and 5‑feet 
below the base of the former cesspool and every 10 feet thereafter to the water table or the 
bottom of the borehole if the water table is not encountered before drilling refusal. 

7 soil VOCs, SVOCs, RCRA metals, 
and explosives

SWMU 8
  - Building 537 
    Soil Investigation

Complete thirteen soil borings in the areas surrounding Building 537 to define the vertical 
and horizontal extent of soil contamination (borings 0608-SB01 to -SB13). Borings will be 
advanced to approximately 5 feet bgs with analytical samples collected at the 0‑ to 1‑foot 
bgs and 4‑ to 5 feet bgs intervals. Additionally, soil borings 0608‑SB01 and -SB05 will be 
advanced to the water table or drilling refusal if the water table is not encountered before 
refusal. One analytical sample will be collected from the bottom of each borehole.

28 soil VOCs, SVOCs, RCRA metals,  
explosives, pesticides, 
perchlorate, oil range organics 
(ORO), and polychlorinated 
biphenyls (PCBs)

Complete one soil boring at the presumed discharge location of the former 6-inch diameter 
vitrified clay pipe that drained from the former foundation slab located approximately 
50 feet east of Building 537 (boring 0608-SB14). Soil samples will be collected at 5 feet 
bgs and then at 10‑foot increments to the water table or at the bottom of the borehole if 
the water table is not encountered before drilling refusal.

7 soil VOCs, SVOCs, RCRA metals,  
explosives, pesticides, 
perchlorate, ORO, and PCBs

Complete one soil boring at the former septic line discharge location near the arroyo 
(boring 0608-SB15). Soil samples will be collected at 5, 10, and 20 feet bgs and at the 
water table or at the bottom of the borehole if the water table is not encountered before 
drilling refusal.

4 soil VOCs, SVOCs, RCRA metals,  
explosives, pesticides, 
perchlorate, ORO, and PCBs

Table 4-1 Parcel 6 RFI Work Plan Analytical Requirements, Soil Sampling, Fort Wingate Depot Activity (Page 1 of 3) 
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Location Activity
Number of 
Samples*

Target Constituents

SWMU 11
  - Building 541 and 542 
    Soil Investigation

Complete four soil borings adjacent to the eastern loading dock of Building 542 (borings 
0611‑SB01 to ‑SB04). Borings will be advanced to roughly 20 feet bgs with analytical 
samples collected at the 5‑ to 6‑feet bgs, 10‑ to 11‑feet bgs, 15‑ to 16‑feet bgs, and 
20‑ to 21‑feet bgs intervals. The soil borings will be advanced to the water table with 
samples collected at the water table or at the bottom of the borehole if the water table is 
not encountered before drilling refusal.

20 soil VOCs, SVOCs, RCRA metals,  
explosives, diesel range 
organics (DRO) (only at 5- to 
6-feet bgs samples), and 
perchlorate

Complete four soil borings adjacent to the western loading dock of Building 542 (borings 
0611‑SB05 to ‑SB08). This area is paved with asphalt, which will require coring through 
the asphalt. Discrete soil samples will be collected from 6- to 12- inches into native soil 
below the asphalt and then at 5, 10, and 20 feet bgs. The soil borings will be advanced to 
the water table with samples collected at the water table or at the bottom of the borehole if 
the water table is not encountered before drilling refusal.

20 soil VOCs, SVOCs, RCRA metals,  
explosives, and perchlorate

Complete one soil boring to the southwest of Building 542 in a low area that collects 
drainage from the paved loading dock area west of the building (boring 0611‑SB09). The 
boring will be advanced to roughly 5 feet bgs with analytical samples collected at the 0‑ to 
1‑foot bgs and 4‑ to 5‑feet bgs intervals.

2 soil VOCs, SVOCs, RCRA metals,  
explosives, and perchlorate

Complete one soil boring adjacent to the former septic tank roughly 200 feet southwest of 
Building 542 (boring 0611‑SB10). The soil boring will be advanced to the water table with 
samples collected at 5 and 10 feet bgs and at the water table or at the bottom of the 
borehole if the water table is not encountered before drilling refusal.

3 soil VOCs, SVOCs, RCRA metals,  
explosives, and perchlorate

Complete one soil boring adjacent to the former cesspool (boring 0611‑SB11). The soil 
boring will be advanced to the water table with samples collected at 5, 10, and 20 feet bgs 
and at the water table or at the bottom of the borehole if the water table is not encountered 
before drilling refusal.

4 soil VOCs, SVOCs, RCRA metals,  
explosives, and perchlorate

Complete one soil boring at the former cesspool outfall to the arroyo (boring 0611‑SB12). 
The soil boring will be advanced to the water table with samples collected at 1, 5, and 
10 feet bgs and at the water table or at the bottom of the borehole if the water table is not 
encountered before drilling refusal.

4 soil VOCs, SVOCs, RCRA metals,  
explosives, and perchlorate

Complete one soil boring near the center of the septic tank drain field (boring 0611-SB-13). 
The soil boring will be advanced to the water table with samples collected at 5, 10, and 
20 feet bgs and at the water table or at the bottom of the borehole if the water table is not 
encountered before drilling refusal.

4 soil VOCs, SVOCs, RCRA metals,  
explosives, and perchlorate

SWMU 20
  - Western Landfill 
    Soil Investigation

Collect one multi-incremental (MI) surface soil sample with analytical samples collected at 
the 0- to 1-foot bgs interval and complete one subsurface soil boring advanced to 5 feet 
bgs with analytical samples collected at the 4- to 5-feet bgs interval.

2 soil VOCs, SVOCs, RCRA metals,  
explosives, pesticides, and 
chlorinated herbicides

Table 4-1 Parcel 6 RFI Work Plan Analytical Requirements, Soil Sampling, Fort Wingate Depot Activity (Page 2 of 3) 
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Location Activity
Number of 
Samples*

Target Constituents

AOC 28
  - Igloo Block B 
    Soil Investigation

Collect one composite sample comprised of soil from under each drain outfall at the 
remaining AOC 28 igloos that have not been sampled, with the exception of the eight 
conditional exemption igloos that will be excluded until after their use ends. If the drain 
outfall is buried, soil will be removed to reveal the drain and the sample will be collected 
under the drain. If the drain is already exposed then the surface soil (0‑6 inches) will be 
sampled under the drain outfall. 

92 soil Explosives and RCRA metals

Collect one MI soil sample at each of the igloo aprons, with the exception of the eight 
conditional exemption igloos that will be excluded from investigation until their use ends. 
Thirty MI sample increments will be collected from 0‑3 inches bgs from each igloo apron. 
The MI decision units will encompass any drainages or topographic depressions located 
around each igloo. If the road constitutes a drainage divide opposite any igloo, the decision 
unit located across the road will be excluded. 

92 soil Explosives and RCRA metals

Collect one MI soil sample from each of the revetments. Thirty MI sample increments will 
be collected from 2‑6 inches bgs within each revetment. 

55 soil Explosives and RCRA metals

AOC 42
  - Building 516 
    Soil Investigation

Collect one surface soil MI sample from 0- to 6- inches bgs and one subsurface soil MI 
sample from 6- to 12- inches bgs in the decision unit east of Building 516.

2 soil Explosives and RCRA metals

AOC 61
  - Building 507 
    Soil Investigation

Collect one surface soil MI sample from 0- to 6- inches bgs and one subsurface soil MI 
sample from 6- to 12- inches bgs in the decision unit east of Building 507.

2 soil Explosives and RCRA metals

AOC 75
  - Electrical Transformers 
    Soil Investigation

Collect one discrete soil sample from 1- to 6- inches bgs for each of the 4 transformer 
locations.  

4 soil PCBs

AOC 80
  - Feature 9 
    Soil Investigation

Collect 24 surface soil MI samples from 0‑ to 6‑inches bgs and 24 subsurface soil MI 
samples from 6‑ to 12‑inches bgs in AOC 80.

48 soil Explosives and RCRA metals

AOC 81
  - Feature 11 
    Soil Investigation

Collect three surface soil MI samples from 0‑ to 6‑inches bgs and three subsurface 
samples from 6‑ to 12‑inches bgs in AOC 81.

6 soil Explosives and RCRA metals

AOC 83
  - Feature 22 
    Soil Investigation

Collect six surface soil MI samples from 0‑ to 6‑inches bgs and six subsurface soil MI 
samples from 6‑ to 12‑inches bgs in AOC 83.

12 soil Explosives and RCRA metals

AOC 83
  - Feature 12 
    Soil Investigation

Collect eight surface soil MI samples from 0‑ to 6‑inches bgs and eight subsurface soil MI 
samples from 6‑ to 12‑inches bgs in AOC 84.

16 soil Explosives and RCRA metals

* Number of samples does not include quality assurance/quality control samples

Table 4-1 Parcel 6 RFI Work Plan Analytical Requirements, Soil Sampling, Fort Wingate Depot Activity (Page 3 of 3) 
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5.0 SWMU 4: Building 600 (Former 
 Building 539) 

5.1 Background 

5.1.1 Location, Description, and Operational History 
Building 600 is located on the east side of Arterial Road No. 2, north of Building 537 and southwest 
of the Workshop Area (shown previously in Figure 3-4 and as shown in Figure 5-1). Building 600 
was constructed in 1942 and is an approximately 3,800-square-foot structure built of native stone and 
cinder block with a reinforced concrete floor. Photographs 5-1 through 5-6, which are provided at the 
end of this section, show various views of Building 600. The building floor plan is shown in 
Figure 5-2. The main original building is approximately 40 feet by 64 feet. A 20-foot-by-24-foot 
addition was added to the southeast corner of the original building in 1961. Building 600 was 
formerly designated Building 539, so that numbering may appear in historic documents or drawings.  

The Building 600 site was the former Ammunition Workshop (AWS) Change House and Laundry. 
The site was designated as SWMU 4 because it was identified as a potential source of explosives 
since it housed showers and laundry facilities for workers who performed explosives washout 
activities and handled munitions. There are no records of specific activities or operational dates 
associated for the change house and laundry facilities. Building 600 was not in operation at the time 
the FWDA installation was closed in 1993. 

At various times during its operation, Building 600 interior drains discharged to a cesspool, an outfall 
to the adjacent arroyo, an outfall to the ground surface, and a connection to the sanitary sewer system 
(PMC, 2002). A boiler is located in the southeastern addition to the main original structure. At the 
time the building was taken out of service the boiler was fueled by natural gas. Reportedly the boiler 
was originally coal-fired with coal stored in a designated sub-room of the boiler room addition. 

5.1.2 Surface Conditions 
The SWMU 4 area is generally flat and the vegetation cover surrounding the building consists mostly 
of grass and sagebrush. 

5.1.3 Subsurface Conditions 

5.1.3.1 Existing Subsurface Infrastructure 
Subsurface infrastructure at SWMU 4 includes interior drains, pipelines, and utilities associated with 
Building 600. Building 600 itself is a slab on-grade structure. The schematic for the building and the 
location of the associated drain lines are shown in Figure 5-2. Building 600 historically had the 
following drain lines: 

 A 4-inch-diameter vitrified clay drain line that discharged directly to an arroyo approximately 
300 feet west of the building 

 A 4-inch-diameter vitrified clay drain line that discharged to a cesspool located approximately 
100 feet northeast of the building. 
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Figure 5-1 SWMU 4 Location Map, Fort Wingate Depot Activity 
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Figure 5-2 SWMU 4, Building 600, Floor Plan, Fort Wingate Depot Activity 
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 A 6-inch-diameter cast iron pipe that discharged directly to the ground surface approximately 
30 feet southeast of the building 

 A 6-inch-diameter vitrified clay pipeline that connected into the sanitary sewer line located 
30 feet east of the building 

All floor drains in the building reportedly discharged to the arroyo outfall; only the toilets discharged 
to the cesspool and then later to the sanitary sewer line. A grated sump is located in the south central 
portion of the original portion of the building. Field observations indicated that the sump did not have 
an outlet. The sump has a concrete bottom and an inspection by the USACE on February 6, 2010, 
found the concrete bottom to be intact and not cracked. 

The 6-inch-diameter clay sanitary sewer line flows from south to north and is located east of 
Building 600. The sanitary sewer line also services four other facilities (Buildings 527, 528, 536, 
and 537) located upstream of Building 600, carrying sewage to the FWDA sewage treatment plant 
located in the Administration Area. 

5.1.3.2 Other Subsurface Conditions 
The SWMU 4 Building 600 is a slab on-grade structure, so there are no other subsurface structures 
aside from utilities associated with the building. Sampling that has been conducted at the site 
confirms that the site is underlain by unconsolidated alluvium to depths of at least 10 to 12 feet bgs. 
Depth to the first water-bearing zone water table is approximately 62 feet bgs in the general area, 
based on installed groundwater monitoring wells. Depth to the second water-bearing zone in the 
general area is between 70 and 118 feet bgs, based on installed groundwater wells. 

5.1.4 Waste Characteristics and Contaminants of Potential Concern 
The operational history of Building 600 does not indicate that hazardous materials or waste were 
specifically handled or otherwise stored at the site. Based on the operational history the only COPCs 
for SWMU 4 are explosives associated with the shower and laundry facilities that were used by 
workers who performed explosives washout activities and handled munitions.  

5.2 Previous Investigations 

5.2.1 Nonsampling Data 
Previous nonsampling data include aerial imagery from 1935, 1948, 1952, 1958, 1962, 1966, 1973, 
1978, 1985, 1991, 1993, and 1997. Building 600 is first visible in the 1948 aerial photo and persists in 
all subsequent years’ photos. Interpretation of the aerial imagery did not identify any significant 
findings that would indicate activities different from those understood to be the operational history at 
the site. Additionally, the aerial imagery did not show conditions that would indicate releases to the 
environment.  

Site reconnaissance conducted as part of the Phase I RFI confirmed the presence of the various 
interior floor drains depicted in Figure 5-2. The cesspool area was identified during the site 
reconnaissance although the cesspool itself had been filled in. The arroyo outfall pipeline to the west 
was also visible, as were the manholes associated with the sanitary sewer line to the east of 
Building 600. Stained soil, stressed vegetation, or other signs of environmental releases were not 
observed around Building 600 during the Phase 1 RCRA RFI site reconnaissance activities or during 
the site reconnaissance activities in 2008. 

Other nonsampling data include historical drawings and maps available for Building 600 (formerly 
Building 539).
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5.2.2 Sampling Data 
Previous investigative activities were performed at SWMU 4 as part of a Phase I RFI conducted in 
2000 and 2001 as depicted in Figure 5-3. The RFI activities at Building 600 focused on investigation 
of the discharge points associated with the various drain lines from the building. Four soil borings 
were advanced to 12 feet bgs around the former cesspool. Two soil samples were collected from each 
boring from the 4- to 6-feet bgs and 10- to 12-feet bgs intervals. One surface soil sample was 
collected from the ground surface immediately downslope of the pipeline outfall into the arroyo. One 
sediment sample of the material accumulated in the sanitary sewer was collected from the sewer 
manhole directly east of Building 600. All collected samples were analyzed for explosives, target 
compound list (TCL) VOCs, TCL SVOCs, and target analyte list (TAL) metals. 

Table 5-1 presents the concentrations of those compounds positively detected in the Phase I RFI 
samples. No explosives were detected in any samples at concentrations above the analytical reporting 
limit. As would be expected of geologic materials, concentrations of metals were detected in all 
samples although concentrations were below applicable NMED residential direct-exposure SSL. Low 
concentrations of several VOCs and SVOCs were detected in some samples. The detected VOCs or 
SVOCs included toluene, methylene chloride, and phthalate compounds. These compounds are 
common laboratory contaminants. The concentrations were all low, estimated values. All VOC and 
SVOC concentrations were substantially below applicable NMED residential SSLs. The sediment 
sample collected from the sanitary sewer manhole contained five SVOCs and seven VOCs 
(Table 5-1). Most concentrations were estimated values and all were well below the applicable 
NMED residential SSLs. 

The Phase I RFI also included a groundwater investigation to further assess explosives concentrations 
that had been detected in previously installed groundwater monitoring well TMW-11. Well TMW-11 
is located downgradient of Building 600, about 400 feet north of the building, as shown in Figure 5-4. 
The objective of the groundwater investigation was to evaluate whether Building 600 or nearby 
Building 542, considered part of SWMU 11, could be the source or sources of the explosives detected 
in groundwater at well TMW-11.  

The groundwater investigation included the installation of six additional monitoring wells, including 
four wells screened within the first water-bearing zone (generally less than 70 feet bgs) and two 
screened within the second water-bearing zone (generally 70 to 118 feet bgs). The monitoring wells 
were installed to evaluate potential groundwater impacts from both Building 600 (SWMU 4) and 
Building 542 (SWMU 11). The wells were located throughout the western side of the FWDA 
Workshop area in the general area between and around Buildings 600 and 542. Well TMW-14A was 
installed approximately 600 feet upgradient of SWMU 4 to assess upgradient water quality in the first 
water-bearing zone as depicted in Figure 5-4. 

Two rounds of groundwater samples were collected from the Phase I RFI monitoring wells in 2001. 
Analytical data indicated low levels of explosives (cyclotrimethylenetrinitramine [RDX], 
2,4-dinitrotoluene, 2,6-dinitrotoluene, and nitrobenzene) in five of the six new wells and also in 
well TMW-11 where explosives were originally detected. Positively detected concentrations of 
explosives are presented in Table 5-2. All concentrations were estimated values less than 
1 microgram per liter (g/L). There are no applicable New Mexico Water Quality Control 
Commission (WQCC) standards or EPA maximum contaminant levels (MCLs) for these compounds. 
The analytical results from upgradient well TMW-14A indicated 2,4-dinitrotoluene and nitrobenzene 
at similar estimated concentrations as detected in the other Phase I RFI wells. 
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Figure 5-3 Soil and Sediment Sample Locations, SWMU 4, Building 600, Fort Wingate Depot Activity 
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Table 5-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 4, Building 600a Fort Wingate Depot Activity (concentrations in mg/kg) (1 of 3) 

BoreCesspool BoreCesspool BoreCesspool BoreCesspool
600CES010105 600CES010212 600CES010212-FD 600CES020105

11/29/00 11/29/00 11/29/00 11/29/00
5 feet bgs 12 feet bgs 12 feet bgs 5 feet bgs

VOCs - EPA
Method 8260B Toluene 5,570 0.00032 J 0.00043 J 0.00037 J 0.00043 J

Aluminum 78,100 22,600 13,200 16,400 12,200
Arsenic 3.59 2.08 1.62 1.49 J 1.98
Barium 15,600 388 248 278 ND
Beryllium 156 1.17 0.754 0.808 0.576
Cadmium 77.9 ND ND ND 0.090 J
Calcium N/A 27,000 26,600 29,900 16,200
Chromium 219 6.89 4.46 6.15 4.06
Cobalt 23c 7.35 5.12 5.5 3.86
Copper 3,130 11.3 6.36 6.61 5.01
Iron 54,800 18,000 12,100 13,300 10,300
Lead 400 13.6 9.82 10.6 6.57
Magnesium N/A 6,480 4,610 5,620 3,860
Manganese 10,700 384 382 425 282
Mercury 7.71 0.03 0.015 J 0.018 J 0.016 J
Nickel 1,560 16.5 10.3 14.2 J ND
Potassium N/A 4,330 2,510 3,330 2,500
Sodium N/A 1,380 573 688 1,800
Thallium 5.16 0.139 J 0.10 J 0.11 J 0.165 J
Vanadium 391 21.4 19.9 J 17.5 J 12.1
Zinc 23,500 36.7 23.5 26.5 19.2

a  Data referenced from PMC, 2002
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  
c  EPA Regional Screening Levels (RSL), December 2009.
Positive detections of organic compounds are shaded.

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory

Method

Analyte

NMED
Residential

Soil SSLb

bgs – below ground surface   N/A – not applicable   ND – not detected   FD –  field duplicate     J – Estimated value below RL  
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Table 5-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 4, Building 600a Fort Wingate Depot Activity (concentrations in mg/kg) (2 of 3) 

BoreCesspool BoreCesspool BoreCesspool BoreCesspool
600CES020212 600CES030105 600CES030105-FD 600CES030212

11/29/00 11/30/00 11/30/00 11/30/00
12 feet bgs 5 feet bgs 5 feet bgs 12 feet bgs

VOCs - EPA
Method 8260B Toluene 5,570 0.00056 0.00028 J 0.00034 J 0.00029 J

Bis(2-ethylhexyl)phthalate 280 ND ND ND 0.049 J
Diethyl phthalate 48,900 ND ND ND 0.016 J
Aluminum 78,100 20,000 12,600 15,700 18,400
Arsenic 3.59 1.65 1.57 1.7 1.87
Barium 15,600 ND 229 J 277 J 262
Beryllium 156 1.12 0.665 0.837 0.972
Cadmium 77.9 ND ND ND 0.061 J
Calcium N/A 23,800 19,000 J 18,700 J 20,900
Chromium 219 6.6 4.6 6.1 6.68

Cobalt 23c 6.54 4.63 J 5.08 J 5.74
Copper 3,130 11.1 6.60 J 7.73 J 8.45
Iron 54,800 16,000 11,400 13,800 15,200
Lead 400 12.6 7.43 J 8.71 J 11.8
Magnesium N/A 6,050 4,330 5,090 5,340
Manganese 10,700 444 314 356 374
Mercury 7.71 0.027 0.016 J 0.018 J 0.022
Nickel 1,560 14.3 ND ND ND
Potassium N/A 4,180 2,650 3,360 3,740
Sodium N/A 991 2,520 2,600 1,400
Thallium 5.16 0.162 J 0.064 J 0.082 J 0.082 J
Vanadium 391 19 13.8 J 15.5 J 17.4
Zinc 23,500 34.8 22.5 J 26.4 J 32.8

a  Data referenced from PMC, 2002
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  
c  EPA Regional Screening Levels (RSL), December 2009.
Positive detections of organic compounds are shaded.

SVOCs - EPA
Method 8270B

Chemical 
Class and
Laboratory

Method

bgs – below ground surface   N/A – not applicable   ND – not detected   FD –  field duplicate     J – Estimated value below RL

Analyte
NMED

Residential

Soil SSLb

Metals - EPA
Method 6010



 

RFI Work Plan, Parcel 6Fort Wingate Depot Activity  5-11    April 2010 

BoreCesspool BoreCesspool Outfall Sewer
600CES040105 600CES40212 600OUTSED01 600SEWSED01

11/30/00 11/30/00 11/07/00 11/07/00
5 feet bgs 12 feet bgs 0.5 feet bgs 0.5 feet bgs

2-Butanone 39,600 ND ND ND 0.111
Acetone 67,500 ND ND ND 0.569
Carbon disulfide 1,940 ND ND ND 0.0079 J
Ethylbenzene 69.6 ND ND ND 0.0015 J
Methylene chloride 199 ND ND 0.0015 J 0.0060 J
Toluene 5,570 0.00031 J 0.00029 J ND 0.011 J
Xylenes, total combined 1,090 ND ND ND 0.016 J
Anthracene 17,200 ND ND ND 6.42
Bis(2-ethylhexyl)phthalate 280 ND ND ND 0.092 J

Carbazole N/A ND ND ND 0.064 J
Fluoranthene 2,290 ND ND ND 0.048 J
Pyrene 1,780 ND ND ND 0.054 J
Aluminum 78,100 8,260 18,500 9,350 12,800
Arsenic 3.59 0.959 1.27 0.628 2.98
Barium 15,600 242 299 150 193
Beryllium 156 0.430 J 1.04 0.606 ND
Cadmium 77.9 ND 0.059 J ND 15
Calcium N/A 16,800 25,100 17,300 14,900
Chromium 219 2.78 6.27 3.88 15.3

Cobalt 23c 3.21 5.89 2.77 4.06
Copper 3,130 3.08 8.43 4.41 123
Iron 54,800 8,340 15,200 8,280 15,600
Lead 400 5.53 11.2 5.39 224
Magnesium N/A 2,960 5,860 3,400 4,720
Manganese 10,700 324 431 288 170
Mercury 7.71 ND 0.018 J ND 0.976
Potassium N/A 1,650 3,860 2,240 2,790
Selenium 391 ND ND ND 2.74
Sodium N/A 1,040 801 244 602
Silver 391 ND ND ND 2.95
Thallium 5.16 0.07 J 0.128 J ND ND
Vanadium 391 10.1 17.3 9.53 14.4
Zinc 23,500 14.4 27.7 13 786

a  Data referenced from PMC, 2002
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  
c  EPA Regional Screening Levels (RSL), December 2009.
Positive detections of organic compounds are shaded.
bgs – below ground surface   N/A – not applicable   ND – not detected   FD –  field duplicate     J – Estimated value below RL

VOCs - EPA
Method 8260B

SVOCs - EPA
Method 8270B

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory

Method

Analyte
NMED

Residential

Soil SSLb

Table 5-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 4, Building 600a Fort Wingate Depot Activity (concentrations in mg/kg) (3 of 3) 
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Figure 5-4 Monitoring Well Locations, SWMU 4, Building 600, Fort Wingate Depot Activity 
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Nitrate and nitrite were also detected in two wells, TMW-11 and TMW-15, although concentrations 
were substantially below the New Mexico WQCC standards and EPA MCLs. Fluoride was detected 
in three wells, TMW-11, TMW-14A, and TMW-17, during the Phase I RFI sampling. Concentrations 
detected during the April 2001 sampling event in wells TMW-11 and TMW-17 (1.8 and 
1.9 milligrams per liter [mg/L]) slightly exceed the New Mexico WQCC standard of 1.6 mg/L for 
fluoride but are below the EPA MCL of 4 mg/L. The positively detected concentrations of nitrate, 
nitrite, and fluoride are presented in Table 5-2. Several TAL metals were detected in all samples, 
although concentrations were all well below applicable New Mexico WQCC or EPA MCL standards. 
The TAL metal data are not tabulated in Table 5-2. 

Additional investigation activities include the asbestos survey completed at this site (Pickering 
Environmental, 1990). This report includes results of an asbestos-containing material (ACM) 
investigation completed at various FWDA buildings. Results indicated that ACM was present in 
approximately 50 square feet of boiler jacket material and 45 linear feet of insulated pipe at 
Building 600. ACM was abated in 1999 (USACE, 2000). 

5.2.3 Conceptual Model 

5.2.3.1 Nature and Extent of Contamination 
Based on review of the operational history of SWMU 4, visual inspection of the site, and evaluation 
of available analytical data, it appears that the release of any COPCs to the environment is limited to 
minor releases associated with discharges from some of the drain lines from Building 600. The nature 
and extent of potential surface soil contamination that may have resulted from discharges from the 
Building 600 doorways has not been evaluated.  

The Phase I RFI activities were conducted in 2001 to evaluate whether Building 600 may be the 
source of explosives detected in groundwater at well TMW-11. Based on the investigation findings, it 
appears that low-level explosives impacts to the second water-bearing zone exist throughout the 
western Workshop Area including the southeast portion of Parcel 6. The detection of explosives in 
the groundwater upgradient of Building 600 and lack of any positive detection of explosives in the 
soil surrounding Building 600 indicate that SWMU 4 itself is not a likely source of explosives 
impacts to groundwater in this general area of the FWDA. 

5.2.3.2 Fate and Transport 
If contamination is present at SWMU 4, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils. 

5.2.3.3 Data Gaps 
As previously discussed, the Phase I RFI focused on evaluating potential releases from the various 
drain line discharges from Building 600. The data collected as part of that investigation indicate that 
the former cesspool area and arroyo outfall areas do not have impacts that represent an unacceptable 
risk to human health or the environment. Likewise the sediment sample collected from the sanitary 
sewer did not have concentrations of COPC in excess of the NMED residential SSL. 

Data gaps include verifying that COPCs were not released to the surface soil outside Building 600 in 
the areas of the building doorways or to the subsurface in the vicinity of the connections between 
interior drain lines and the discharge piping.  
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Table 5-2 Summary of Reportable Explosives Concentrations in Groundwater, 
Western Workshop Areas, Fort Wingate Depot Activitya (concentrations in µg/L) 

TMW11 TMW11 FD TMW15 TMW11 TMW11 FD TMW15

2/16/01 2/16/01 2/16/01 4/30/01 4/30/01 5/1/01

RDX N/A N/A 0.260 J 0.290 J ND 0.270 J 0.270 J ND
2,4-Dinitrotoluene N/A N/A ND ND ND ND ND 0.180 J
Nitrate-N 10,000 10,000 690 690 1,800 720 700 1,600
Nitrite-N by Calculation N/A 1,000 ND 40 J ND 200 J 200 J 200 J
Fluoride 1,600 4,000 ND ND ND 1,800 1,600 ND

TMW14A TMW16 TMW17 TMW18 TMW19

5/2/01 5/3/2001 4/30/2001 5/1/2001 5/2/2001

RDX N/A N/A 0.120 J ND ND ND ND
2,4-Dinitrotoluene N/A N/A ND 0.130 J ND 0.140 J 0.100 J
2,6-Dinitrotoluene N/A N/A ND ND ND 0.24 ND
Nitrobenzene N/A N/A 0.22 ND ND ND ND

Water Quality 
Chemistry

Fluoride 1,600 4,000 580 ND 1,900 ND ND

a  Data referenced from PMC, 2002
b  New Mexico Water Quality Control Commission Standard, if available
c  EPA Drinking Water Maximum Contaminant Level, if available

Positive detections of explosive compounds are shaded.
N/A – not applicable   ND – not detected   FD – field duplicate   J – Estimated value below RL

Chemical 
Class and
Laboratory

Method

Analyte
NMWQCC 

Standardb

Water Quality 
Chemistry

Chemical 
Class and
Laboratory

Method

Analyte EPA MCLcNMWQCC 

Standardb

Explosives - Method 
8330

Explosives - Method 
8330

EPA MCLc
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5.3 Investigation Methods 

5.3.1 Contaminant Source 
The potential contaminant source associated with SWMU 4 is explosives released to the surface or 
subsurface soils from building drain line discharges or through housekeeping practices that resulted in 
surface discharges from the building entryways. 

Based on the Phase I RFI conducted in 2001 the SWMU 4 site and Building 600 do not appear to be 
sources of impacts to groundwater. Therefore, no additional investigation of groundwater issues 
related to this site is recommended. 

5.3.2 Media Characterization 
The presence of soil contamination at SWMU 4 will be evaluated by collecting soil samples from 
direct-push boreholes. 

5.3.3 Quality Assurance/Quality Control 
The QA/QC practices specified in the project QAPP (provided in Appendix C) will be followed 
during all sampling activities. 

5.4 Scope of Activities 
The following field activities will be conducted during the RFI at SWMU 4: 

 Installation of seven soil borings using direct-push drilling methods. 
 Collection and analysis of surface and subsurface soil samples. 

5.4.1 Borehole Installation and Soil Sampling 
Soil sampling will be conducted to evaluate the presence of environmental impacts from operations at 
SWMU 4. Based on operational history, the only expected COPCs for SWMU 4 are explosives. 
However, low-level detections of VOCs and SVOCs during prior Phase I RFI sampling indicate that 
it is reasonable to continue to analyze for these constituents to compile a complete data set to support 
no further action (NFA). As would be expected of geologic materials, metals were also detected in all 
prior samples, although not at concentrations exceeding applicable screening levels. Therefore, metals 
analyses are proposed for current effort. 

Field activities will include the advancement of seven soil borings at the site, as shown in Figure 5-3. 
Sample locations, depths, and analytical parameters are summarized in Table 5-3. All samples will be 
collected as discrete samples. The rationale for each boring location and sampling is described as 
follows: 

 Two borings will be advanced adjacent to Building 600, on the east side of the building, in the 
vicinity of the building doorways (samples 0604-SB01 and 0604-SB02). These borings will 
assess whether housekeeping practices within the building may have resulted in discharges from 
these entryways. Borings will be advanced to approximately 5 feet bgs with analytical samples 
collected at the 0- to 1-foot bgs and 4- to 5-feet bgs intervals. Boring 0604-SB02 will also assess 
potential impacts from the former cast iron line that appears to have discharged to the ground 
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Explosives VOCs SVOCs Metals

8330B 8260B 8270C SW6010B and SW7471A

Explosives Volatile Organic Compounds
Semi-Volatile Organic 

Compounds
RCRA Metals

Sample ID Sample Location
Sample Depth

(feet bgs) Sample Type COC Comment

0604-SS01-D-0001 SB01 0-1 Discrete X X X X

0604-SS01-D-0001-DUP SB01 0-1 Discrete Dup X X X X

0604-SS01-D-0001 MS/MSD SB01 0-1 Discrete MS/MSD X X X X

0604-SB01-D-0405 SB01 4-5 Discrete X X X X

0604-SS02-D-0001 SB02 0-1 Discrete X X X X

0604-SB02-D-0405 SB02 4-5 Discrete X X X X

0604-SS03-D-0608 SB03 6-8 Discrete X X X X

0604-SB04-D-0608 SB04 6-8 Discrete X X X X

0604-SB05-D-0405-DUP SB05 4-5 Discrete Dup X X X X

0604-SB05-D-0405 SB05 4-5 Discrete X X X X

0604-SB05-D-0910 SB05 9-10 Discrete X X X X

0604-SB05-D-6465 SB05 64-65 Discrete X X X X

0604-SL06-D-0910 SL06 9-10 Discrete X X X X

0604-SB07-D-1011 SB07 10-11 Discrete X X X X

0604-SB07-D-1415 SB07 14-15 Discrete X X X X

0604-SB07-D-2425 SB07 24-25 Discrete X X X X

0604-SB07-D-3435 SB07 34-35 Discrete X X X X

0604-SB07-D-4445 SB07 44-45 Discrete X X X X

0604-SB07-D-5455 SB07 54-55 Discrete X X X X

0604-SB07-D-6465 SB07 64-65 Discrete X X X X

0604-TB01-D SWMU 4 N/A Discrete Trip Blank X

0604-EB01-D SWMU 4 N/A Discrete Equipment Blank X (rinsate) X (rinsate) X (rinsate) X (rinsate)

0604-TB02-D SWMU 4 N/A Discrete Trip Blank X

0604-EB02-D SWMU 4 N/A Discrete Equipment Blank X (rinsate) X (rinsate) X (rinsate) X (rinsate)

17 17 17 17

2 2 2 2

2 2 2 2

0 2 0 0

1 1 1 1

Total Soil Samples 21 21 21 21

Total Water Samples 2 4 2 2

23 25 23 23
Notes

bgs = below  ground surface

Discrete = discrete location sample

Dup = duplicate sample

Lab QC = Matrix spike/matrix spike duplicate sample set w hich w ill be triple the normal sample volume

MS/MSD = matrix spike/matrix spike duplicate

Method

Total Analyses

Specific Analyses Requested

Total Normal Samples

Total Duplicates

Total Equipment Blanks (Rinsate water sample)

Total Trip Blanks

Total MS/MSD Samples (lab counts each separately)

Table 5-3 Proposed RCRA Facility Investigation Sampling and Analyses for SWMU 4, Fort Wingate Depot Activity 
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 surface in this area based on as-built drawings. This boring location will also assess potential 
impacts from housekeeping practices associated with the building entry way on the southeast 
corner of the building. Additionally, the building is planned for demolition in the spring of 2010. 
Soil beneath the building will be inspected for releases and sampled if visual observation 
indicates a release. 

 Two borings will be advanced adjacent to former drain line connections to assess the possibility 
of discharges from these connections (borings 0604-SB03 and 0604-SB04). One boring will be 
advanced adjacent to the connection between the drain line that served the floor drains in the 
southern addition to Building 600 and the main drain line that discharged to the western arroyo. 
The second boring will be advanced adjacent to the connection between the drain line that exited 
Building 600 and the sanitary sewer line. Borings will be advanced to approximately 8 feet bgs 
with analytical samples collected at the 6- to 8-feet bgs interval only 

 One boring will be advanced at the arroyo outfall location of the former drain line to evaluate if 
contamination has migrated to groundwater (boring 0604-SB05). The boring will be advanced to 
the water table or at the bottom of the borehole if the water table is not encountered before 
drilling refusal. Analytical samples will be collected at 4- to 5- and 9 to 10-feet bgs, and at the 
bottom of the borehole. 

 One boring will be advanced within the former cesspool, as possible (0604-SL06). This boring 
will be advanced to evaluate the sediment or sludge remaining at the base of the cesspool and to 
confirm the results from previous borings located adjacent to the cesspool. The boring will be 
advanced to the base of the cesspool with an analytical sample collected from the bottom one foot 
interval of the base of the cesspool, expected to be 9- to 10-feet bgs. Further inspection of the 
cesspool will also be completed to evaluate whether the cesspool should be removed and 
appropriately abandoned. 

 One boring will be advanced immediately adjacent to the expected downgradient side of the 
former cesspool (0604-SB07). Soil samples will be collected at 1- and 5-feet below the base of 
the former cesspool and every 10 feet thereafter to the water table or the bottom of the borehole if 
the water table is not encountered before drilling refusal. Drilling will be conducted adjacent to 
the former cesspool, since drilling through the bottom of the cesspool is not practical due to its 
stone bottom. 

Subsurface soil borings will be advanced using a direct-push drilling method. This method will allow 
not only sample collection, but also observation and description of the soil column at each location to 
allow visual identification of soil staining, lithology changes, etc., and collection of field 
measurements with a PID.  

The sampling process will be completed for each boring as generically described in Section 4 and as 
follows: 

1. The drilling rods and sampling sleeve will be advanced to each depth interval to recover specified 
samples. 

2. The recovered soil cores will be geologically logged and field-screened using a PID. 

3. Discrete grab soil samples will be extracted from the appropriate depth intervals and placed into 
appropriate sample bottles as specified in the project QAPP (Appendix C). 

4. Remaining soil shall be emptied from the sampling sleeves and contained in drums for 
appropriate sampling and disposal. 
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5. At the conclusion of drilling the borehole will be abandoned by backfilling with properly 
hydrated bentonite chips. 

6. Identify each borehole location with a survey spike that incorporates colored flagging. 

Table 5-3 summarizes the proposed soil sampling at SWMU 4. All samples will be analyzed for 
VOCs (EPA Method 8260B); SVOCs (EPA Method 8270C); RCRA metals (EPA Method 6010B and 
Method 7471A); and explosives (EPA Method 8330B). All samples will be analyzed in accordance 
with the project QAPP (Appendix C).  
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Photograph 5-1 West side of Building 600, facing north, Fort Wingate Depot Activity 

 

Photograph 5-2 East side of Building 600, facing north, Fort Wingate Depot Activity 
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Photograph 5-3 Building 600 floor drain, Fort Wingate Depot Activity 

 
Photograph 5-4 Building 600 shower room, Fort Wingate Depot Activity 
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Photograph 5-5 Building 600 boiler room, Fort Wingate Depot Activity 

 
Photograph 5-6 Building 600 laundry room sump, Fort Wingate Depot Activity 
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6.0 SWMU 8: Building 537 

6.1 Background 

6.1.1 Location, Description, and Operational History 
Building 537 is located on the east side of Arterial Road No. 2, northwest of Building 530 (former 
Deactivation Furnace) and south of the Workshop Area (previously shown in Figure 3-4 and as 
shown in Figure 6-1)). Building 537 was constructed in 1941 and is a 4,200-square-foot brick 
structure with a reinforced concrete floor and basement (FWDA, 1961 and Daniel, 1994). 
Photographs 6-1 through 6-6, which are provided at the end of this section, show various views of 
Building 537. The building floor plan is shown in Figure 6-2. Building 537 had a septic tank west of 
the railroad tracks with an outfall to the arroyo prior to the building's connection to the FWDA 
sanitary sewer system (PMC, 2004).  

This building was originally designated as a field battery shop and was used to charge and service 
batteries for forklifts and portable lights (PMC, 2004). The building originally had electrical charging 
equipment that was reported to have historically leaked. This equipment, as well as the forklift 
hydraulics, may have contained PCBs. More recently the building was used to mix and store 
pesticides (mostly insecticides), in leak-proof containers (PMC, 2004). Documentation was not 
located regarding specific dates of historic operations at Building 537. Approximately 50 gallons of 
chlordane was formerly stored in this building, but was disposed of prior to 1988 (PMC, 2004). In 
addition, the Building 537 site was one of the FWDA locations where a transformer leaked onto the 
ground (PMC, 2004). The building has recently been utilized by TPL, Inc., for munitions component 
recovery and recycling purposes. 

Historical reports also indicate a small (approximately 12 feet wide by 17 feet long) foundation slab 
was located approximately 50 feet east of Building 537 (TtNUS, 2000 and PMC, 2004). The location 
of the former building slab is shown in Figures 6-3 and 6-4. The foundation slab had a center drain 
that discharged, via a 6-inch-diameter vitrified clay pipe, to an earthen ditch between Building 537 
and the slab (PMC, 2004). The foundation slab also had two abandoned ¾-inch-diameter water lines 
on its western edge (PMC, 2004). However, no information has been found in any Army records to 
identify this foundation slab or its operations. It is expected that this former slab may have been part 
of a wash rack related to the forklift battery charging operations. Forklifts or their batteries may have 
been washed at this location prior to servicing and forklift hydraulics may have contained PCBs. 
Aerial photographs from 1948 and 1952 show this feature, but due to the resolution of these photos it 
is unclear if this area is a building or just the slab. An aerial photograph from 1958 shows the slab, 
but the building had already been removed. This foundation slab was removed in 2004 as part of 
PCB-containing soil excavation activities (PMC, 2004).  

6.1.2 Surface Conditions 
The SWMU 8 area is generally flat and the vegetation cover consists mostly of grass and sagebrush. 
A small drainage feature begins immediately to the south of Building 537 and then drains to the east 
of the building in a northerly direction. A small culvert previously existed between Building 537 and 
the former small building slab to the east of Building 537. 
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Figure 6-1 SWMU 8 Location Map, Fort Wingate Depot Activity 
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Figure 6-2 Floor Plan SWMU 8, Building 537, Fort Wingate Depot Activity 
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Figure 6-3 Proposed Soil Boring Locations, SWMU 8, Building 537 
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Figure 6-4 Remaining Soil Excavation Area SWMU 8, Building 537 
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6.1.3 Subsurface Conditions 

6.1.3.1 Existing Subsurface Infrastructure 
Subsurface infrastructure at SWMU 8 includes interior sewer lines and electrical utilities associated 
with Building 537. No as-built drawings were located in the historical documentation that show the 
location of the subsurface utilities, but it is known that the sanitary sewer and electrical utilities enter 
on the north side of Building 537. Building 537 has a basement crawlspace and the sanitary sewer and 
electrical utilities should be visible from the basement. The location of these utilities should be 
verified during the proposed field activities associated with this SWMU. 

The general location of subsurface utilities adjacent to Building 537 is shown in Figure 6-4. 
Historically, Building 537 had a 4-inch-diameter vitrified-clay drain line that discharged directly to an 
arroyo approximately 450 feet west of the building prior to its connection to the sanitary sewer line 
(located approximately 20 feet west of the building). The sanitary sewer line also services four other 
facilities (Buildings 527, 528, 536, and 600), carrying all sewage to the FWDA sewage treatment 
plant located in the Administration Area. 

6.1.3.2 Other Subsurface Conditions 
The SWMU 20 area is underlain by unconsolidated alluvium to depths of at least 7 feet bgs as 
determined during excavation activities (PMC, 2004). No groundwater wells have been installed at 
SWMU 8, but the depth to the first water-bearing zone in this area is estimated to be 60 to 70 feet bgs. 
The depth to the second water-bearing zone in this area is estimated to be between 70 and 
118 feet bgs. 

6.1.4 Waste Characteristics and Contaminants of Potential Concern 
Building 537 was originally used to charge, and service, batteries for forklifts and portable lights. It is 
likely that electrical equipment within the building and the hydraulics associated with the forklifts 
serviced in the building used PCB-containing fluids. These fluids may have leaked inside of 
Building 537 and at the potential wash rack located to the west of the building. Acids and metals may 
have also been released during this period of operation. 

The more recent operational history of Building 537 was to mix and store pesticides (mostly 
insecticides), in leak-proof containers (PMC, 2004). Chlordane (water emulsifiable); chlordane (dust); 
malathion (dust); aerosol synergized pyrethrin insect repellent (Dursban M) (water emulsifiable); 
calcium cyanide (cyanogas-dust); and the rodenticide bait anticoagulants 
2-(dimethoxyphosphiothioylsulfanylmethyl) isoindole-1,3-dione (PMP) and Warfarin are listed as 
pesticides previously used at the FWDA and stored in Building 537. Historical documentation 
indicates that approximately 50 gallons of chlordane were formerly stored in this building, but was 
disposed of prior to 1988 (PMC, 2004).  

PCBs, pesticides, and elevated metals concentrations have been identified in soils surrounding 
SWMU 8. The COPCs for SWMU 8 are RCRA metals, VOCs, SVOCs, pesticides, and PCBs. 
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6.2 Previous Investigations 

6.2.1 Nonsampling Data 
Previous nonsampling data includes aerial imagery from 1935, 1948, 1952, 1958, 1962, 1966, 1973, 
1978, 1985, 1991, 1993, and 1997 (ERI, 2006). Building 537 is first visible in the 1948 aerial photo 
and persists in all subsequent years’ photos. Interpretation of the aerial imagery did not identify any 
significant findings that would indicate activities different from those understood to be the operational 
history at the site. However, aerial imagery did indicate areas of light-toned material near 
Building 537 in the area south of the loading dock and to the east of the building. These areas 
described as light-toned material are actually paved areas.  

Historical documents indicate that pesticides were stored in leak-proof containers in a well ventilated 
area with concrete floors at Building 537. Chlordane (water emulsifiable); chlordane (dust); 
malathion (dust); aerosol synergized pyrethrin insect repellent (Dursban M) (water emulsifiable); 
calcium cyanide (cyanogas-dust); and the rodenticide bait anticoagulants PMP and Warfarin are listed 
as pesticides previously used at the FWDA and stored in Building 537. 

Other nonsampling data include historical drawings and maps available for Building 537. 

6.2.2 Sampling Data 
Previous investigation phases have been completed at SWMU 8 and are  summarized below. 
Available analytical data from previous investigations are summarized in Table 6-1 (provided at the 
end of this section). Figure 6-3 presents the locations of previous soil borings. Figure 6-4 shows the 
remaining area and depth the soil excavation is required to remove PCB-contaminated soil based on 
the 2004 investigation activities. 

Final Asbestos Survey Report, Volume II, Book 1; Pickering Environmental, 1990 

This report includes results of an ACM investigation completed at various FWDA buildings. Results 
indicated that ACM was present in approximately 50 linear feet of insulated pipe in the basement 
crawlspace at Building 537. 

BRAC Remediation Projects (Phase I), PCB Remediation Soil Removal Buildings 536/537; CCC Group, 
1996 

During investigation activities conducted under the installation-wide remedial investigation/feasibility 
study (RI/FS), PCB-impacted soils were identified under an electrical transformer at Building 537. As 
a result, in 1996 the Army conducted a performance-based disposal action under the Toxic 
Substances Control Act of 1976 (TSCA). Approximately 45 cubic yards (yd3) of soil from 
underneath the former transformer platform adjacent to the building were removed. However, 
post-excavation samples indicated that elevated PCB concentrations remain in place at the site. 

Final Remedial Investigation/Feasibility Study & RCRA Corrective Action Program Document; ERM 
Program Management Company, 1997 

Investigation at this site was initially conducted as part of this installation-wide RI/FS. The objectives 
of the RI/FS were to determine if the surface soils around the building had been impacted by the 
pesticide handling operations and to determine whether contamination was present in a concrete pit 
located within the building basement. Six surface soil samples were collected around the exterior of 
the building. Eight wipe samples were collected from various surfaces within the building and 
basement. One sample of the sediment and one sample of the water within the concrete pit in the 
building basement were collected. All samples were analyzed for pesticides. Concentrations of 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 6-11 April 2010 

multiple pesticide compounds including chlordane, heptachlor, heptachlor epoxide, 
dichlorodiphenyldichloroethane (DDD), dichlorodiphenyldichlorethene (DDE), 
dichlorodiphenyltrichloroethane (DDT), endrin, endrin aldehyde, lindane, 
alpha-benzenehexachloride, and delta-benzenehexachloride were detected in almost all samples. 
Some concentrations exceeded applicable screening levels at the time this report was prepared. 
However, despite the presence of pesticides in and around Building 537, the site was not carried 
through to the baseline risk assessment performed as part of the RI/FS. This was because the exterior 
soil concentrations were determined to present a limited potential for exposure and the interior results 
were deferred to separate consideration once the disposition of the buildings was decided. 

Summary of Sampling and Analysis Event to Delineate PCB Contamination, Buildings 536 and 537; 
USACE, 1997 

Aroclor 1260 was detected in excavation post-removal samples from 1996. In 1997, the FWDA 
performed additional soil sampling for PCBs at the former transformer platform. The FWDA 
concluded that subsurface soils under the former transformer platform contained PCBs at 
concentrations greater than the most conservative TSCA cleanup level of 1 microgram per gram 
(g/g), and that additional excavation was warranted. 

Removal and Disposal of PCBs and Pesticide Soils; CCC Group, 1998 

In 1998, the FWDA removed an additional 245 yd3 of PCB-impacted soils from the former 
transformer platform area. PCBs were not detected in any of the confirmatory samples and the site 
was backfilled with clean soil. 

Environmental Baseline Survey for the Transfer of Lands at Fort Wingate Depot Activity, New Mexico; 
USACE, 2000 

This report provides a physical description of Building 537. This report states that PCBs had been 
detected near two utility poles but contaminated soils had been remediated. Further investigation 
would be required for evaluating pesticide contamination around the immediate exterior of the 
building. Friable ACM was abated in 1999 and lead-based paint (LBP) is assumed. 

Final Release Assessments Report; TtNUS, 2000 

In 2000, supplemental sampling was performed in areas adjacent to Building 537 to further evaluate 
potential environmental impacts from past operations, focusing on the pesticide storage and mixing 
operations, as well as field battery shop operations. Chlordane was detected in 13 samples at 
concentrations ranging from 9.15 to 82,200 g/g. Aroclor 1260 was detected at four locations (water 
valve box, small foundation slab, near the southeast access door, and in the septic tank sediment) 
around Building 537. The source of PCBs in soil at these locations was not documented. 

Field Investigation Report, Building 537; PMC, 2004 

Several of the specific objectives outlined in the Soil Characterization Work Plan (2003) were not 
completed due to funding limitations. Activities that were not completed included excavation of 
PCB-impacted soil, delineation of pesticides and metals, and decommissioning of the septic tank at 
Building 537. 

Activities that were completed during this phase of work included review of historical drawings, “hot 
spot” removal of approximately 100 yd3 of PCB-impacted soil, and removal of 21.3 tons of concrete, 
including the small building foundation slab to the east of Building 537. Excavated waste was 
disposed of at a chemical waste landfill. The total in-place volume of soils originally calculated for 
removal based on test kit results was 383 yd3, but funding limitations did not allow the entire volume 
to be removed at this time. Instead a focused “hot spot” removal action was completed, with 
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excavation depths ranging from 1 to 7 feet bgs. PCBs were not detected exceeding 1 g/g in any of 
the confirmatory samples and the site was backfilled with clean soil. Interim measures (straw bales) 
have been maintained around the remediated area to prevent recontamination. According to this 
report, approximately 260 yd3 of PCB-impacted soil remain in place at Building 537. The 
implementation of further interim remedial measures (IRM) was placed on hold awaiting issuance of 
the RCRA Permit. 

6.2.3 Conceptual Model 

6.2.3.1 Nature and Extent of Contamination 
The different phases of soil sampling across the site have not been conducted in a manner that permits 
the full delineation of the degree and extent of soil contamination. Based on review of the operational 
history of SWMU 8, visual inspection of the site, and evaluation of available analytical data it appears 
that there was a broad release of PCBs and pesticides to the environment in the area surrounding 
Building 537 and the former potential wash rack area. Further investigation is needed to define the 
degree and extent of COPCs in soil at this site. 

PCB-contaminated soil has been removed at some locations at SWMU 8. It is expected that additional 
PCB-containing soil and potentially pesticide-contaminated soil may need to be removed from 
SWMU 8. 

6.2.3.2 Fate and Transport 
If contamination is present at SWMU 8, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils.  

6.2.3.3 Data Gaps 
The horizontal and vertical extent of COPCs in soil at SWMU 8 has not been adequately delineated. 
Additional investigation of surface and subsurface soils at SWMU 8 is recommended.  

6.3 Investigation Methods 

6.3.1 Contaminant Source 
The potential contaminant source associated with SWMU 8 would be potential undocumented 
historical releases of hazardous substances to the surface or subsurface soils as a result of historical 
operations at this site. The sources of contamination at the site are pesticide handling and storage 
operations in the building and PCBs from former transformer and forklift operations. 

6.3.2 Media Characterization 
The presence of soil contamination at SWMU 8 will be evaluated by collecting soil samples from 
direct-push boreholes.  

6.3.3 Quality Assurance/Quality Control 
The QA/QC practices specified in the project QAPP (included as Appendix C) will be followed 
during all sampling activities. 
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6.4 Scope of Activities 
The following field activities will be conducted during the RFI at SWMU 8: 

 Installation of 15 soil borings using direct-push drilling methods. 
 Collection and analysis of surface and subsurface soil samples. 

6.4.1 Borehole Installation and Soil Sampling 
Soil sampling will be conducted to evaluate the presence of environmental impacts from operations at 
SWMU 8. Based on operational history, the COPCs for SWMU 8 are RCRA metals, VOCs, SVOCs, 
pesticides, and PCBs.  

Field activities will include the advancement of 15 soil borings at the site, as shown in Figure 6-5. 
Sample locations, depths, and analytical parameters are summarized in Table 6-2. The rationale for 
each boring location and sampling is described as follows: 

 Thirteen borings will be advanced in the areas surrounding Building 537 to define the vertical and 
horizontal extent of soil contamination. Previous investigations have indicated high 
concentrations of PCBs and pesticides in the vicinity of Building 537, but the vertical and 
horizontal extent of contamination has not been defined. These borings will be advanced to aid in 
determining what additional corrective measures may be necessary at the SWMU 8. Borings will 
be advanced to approximately 5 feet bgs with analytical samples collected at the 0- to 1-foot bgs 
and 4- to 5 feet bgs intervals. Additionally, soil borings 0608-SB01 and 0608-SB05 will be 
advanced to the water table or drilling refusal if the water table is not encountered before refusal. 
One analytical sample will be collected from the bottom of each borehole. 

 One soil boring will be advanced at the presumed location of former discharge location of the 
6-inch diameter vitrified clay pipe that discharged from the former foundation slab located 
approximately 50 feet east of Building 537 (0608-SB14). The former foundation slab may have 
been used as a wash rack for the fork lifts. The area near the foundation slab and 6-inch pipe have 
been excavated so the boring will be located based on the presumed location of this site feature. 
Soil samples will be collected at 5 feet bgs and then at 10-foot increments to the water table or at 
the bottom of the borehole if the water table is not encountered before drilling refusal.  

 One soil boring will be advanced at the former septic line discharge location near the arroyo 
(0608-SB15). Soil samples will be collected at 5, 10, and 20 feet bgs and at the water table or at 
the bottom of the borehole if the water table is not encountered before drilling refusal.  

Subsurface soil borings will be advanced using a direct-push drilling method. This method will allow 
not only sample collection, but also observation and description of the soil column at each location to 
allow visual identification of soil staining, lithology changes, etc., and collection of field 
measurements with a PID. 

The sampling process will be completed as generically described in Section 4 and as follows: 

1. The drilling rods and sampling sleeve will be advanced to each depth interval to recover specified 
samples. 

2. The recovered soil cores will be geologically logged and field-screened using a PID.  

3. Discrete grab soil samples will be extracted from the appropriate depth intervals and placed into 
appropriate sample bottles as specified in the project QAPP (Appendix C).  
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4. Remaining soil shall be emptied from the sampling sleeves and contained in drums for 
appropriate sampling and disposal. 

5. At the conclusion of drilling, the borehole will be abandoned by backfilling with hydrated 
bentonite chips. 

6. The borehole location will be identified with a survey spike that incorporates colored flagging. 

Table 6-2 summarizes the proposed soil sampling at SWMU 8. All samples will be analyzed for 
RCRA metals (EPA Method 6010B and 7471A); VOCs (EPA Method 8260B); SVOCs (EPA 
Method 8270C); pesticides (EPA Method 8081); PCBs (EPA Method 8082); explosives (EPA 
Method 8330B); and perchlorate (EPA Method 6850. Additionally, soil boring 0608-SB14 will be 
analyzed for TPH oil range organics (EPA Method 8015). All samples will be analyzed in accordance 
with the project QAPP (Appendix C).  
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Figure 6-5 Proposed Soil Boring Locations SWMU 8, Building 537, Fort Wingate Depot Activity 
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Aluminum 78,100 11,000 8,280 17,500 17,400 21,600 17,400
Antimony 31.3 ND ND 0.3 ND ND ND
Arsenic 3.59 2.1 2.2 2.8 1.9 1.6 1.8
Barium 15,600 288 343 408 257 357 206
Beryllium 156 0.6 0.6 0.8 0.7 0.7 0.6
Cadmium 77.9 2.7 0.5 0.8 ND ND ND
Calcium N/A 70,000 85,400 38,700 15,800 32,000 12,500
Chromium 219 37.8 11.9 1.8 12.5 15.6 11.5
Cobalt 23c 5.9 3.6 5.1 5.5 5.2 4.1
Copper 3,130 20.8 14.2 19.0 7.5 9.3 9.6
Iron 54,800 14,200 11,100 16,700 15,600 16,900 11,400
Lead 400 287 296 70.8 20.2 39.8 9.7
Magnesium N/A 24,100 30,000 9,460 5,260 10,300 6,160
Manganese 10,700 474 681 374 301 342 303
Mercury 7.71 ND ND 0.1 ND 0.055 0.1
Nickel 1,560 29.7 9.9 15 10.3 10.7 7.9
Potassium N/A 2,800 1,890 4,210 2,950 4,020 2,080
Sodium N/A 917 447 369 746 507 269
Thallium 5.16 ND ND 0.2 0.3 0.3 0.5
Vanadium 78.2 26.6 23.6 32.5 21.6 28 20.6
Zinc 23,500 261 191 82.6 42.0 101 34.6

PCBs- EPA 
Method 8082 Aroclor 1260 1.7 ND 0.0619 55.9 22.6 5.09 0.32
VOCs - EPA
Method 8260B Methylene Chloride 199 ND 0.0182 0.0133 ND ND ND

Anthracene 17,200 ND ND ND ND ND 0.0636
Benzo(a)anthracene 4.81 ND ND ND ND ND 0.578
Benzo(b)fluoranthene 4.81 ND ND ND ND ND 0.633
Benzo(g,h,i)perylene N/A ND ND ND ND ND 0.294
Benzo(k)fluoranthene 48.1 ND ND ND ND ND 0.381

Benzo(a)pyrene 0.481 ND ND ND ND ND 0.599

Carbazole N/A ND ND ND ND ND 0.0543
Chrysene 481 ND ND ND ND ND 0.613

Dibenz(a,h)anthracene 0.481 ND ND ND ND ND 0.0955
Di-n-butyl phthalate 6,110 ND ND ND ND 0.1 ND
Fluoranthene 2,290 ND ND ND ND ND 0.737
Ideno(1,2,3-c,d)pyrene 4.81 ND ND ND ND ND 0.393
Phenantherne 1,830 ND ND ND ND ND 0.194

Pyrene 1,720 ND ND ND ND ND 0.487
Aluminum 78,100 17,900 27,600 15,200 13,800 18,200 17,200
Antimony 31.3 ND ND 0.6 0.2 0.7 ND
Arsenic 3.59 1.6 1.2 3.0 2.8 2.0 19.5
Barium 15,600 417 438 340 478 325 254
Beryllium 156 0.6 0.9 0.8 0.6 0.7 0.6

Cadmium 77.9 ND ND 0.8 0.8 1.3 1.9
Calcium N/A 28,000 35,700 26,100 41,000 32,200 10,900
Chromium 219 13.4 17.7 18.3 16.4 14.7 23.1

Cobalt 23c 5.1 6.3 5.0 3.8 4.7 6.0
Copper 3,130 8.4 9.0 48.5 24.1 16.3 72.5
Iron 54,800 14,100 20,400 21,200 17,800 15,600 73,300
Lead 400 13.4 25.9 96.4 517 52.8 86.6
Magnesium N/A 8,860 8,570 4,660 6,380 6,690 5,660
Manganese 10,700 316 488 398 475 406 354

Mercury 7.71 0.1 0.1 0.1 ND 0.1 1.5
Nickel 1,560 9.7 13.2 11.4 10.3 8.4 17.7
Potassium N/A 2,660 4,960 4,290 2,630 4,270 3,250
Silver 391 ND ND ND ND ND 0.5
Sodium N/A 366 1,380 967 439 1,840 542
Thallium 5.16 0.2 0.5 0.4 ND 0.3 ND

Vanadium 391 22.4 26.7 34.3 36.5 23.4 30.6
Zinc 23,500 54.3 56 120 102 131 411

a  Data referenced from ERM, 1997 and PRC, 2004
b  Column provides the Reporting Limit (RL) given within the report that data was originally presented, where available. 
c  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations exceeding SSLs are bold.
d  EPA Region 6 Human Health Specific Screening Levels, December 2009.
Sample depths are not available for this data set.
Positive detections of organic compounds are shaded.

Metals - EPA
Method 6010

bgs – below ground surface   N/A – not applicable   ND – not detected   FD – field duplicate   NC – non carcinogen   C – carcinogen   
Sat – soil saturation   J – Estimated value below RL

Chemical 
Class and
Laboratory

Method

Chemical 
Class and
Laboratory

Method

Analyte

NMED
Residential

Soil SSLc 10/20/00

PSBSO04A

10/20/00

PSBSO05A

10/20/00

10/20/00 10/20/00

10/20/00

PSBSO06A PSBSO07 PSBSO08NMED
Residential

Soil SSLc

PSSO09

10/20/00 10/20/00 10/20/00

Metals - EPA
Method 6010

PSBSO13 PSBSO14

10/20/00
Analyte

B537-001

10/20/00 10/20/00

PSBSO10 PSBSO11 PSBSO12

Table 6-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 8, 
Building 537a Fort Wingate Depot Activity (1 of 6) 

(concentrations in mg/kg) 
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Table 6-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 8, 
Building 537a Fort Wingate Depot Activity (2 of 6) 

(concentrations in mg/kg) 

PCBs - EPA Method 
8082 Aroclor 1260 1.70 ND ND 22.7 ND ND ND
Pesticides - EPA 
Method 8081

2,2-Bis(p-chlorophenyl)-1,1-
dichloroethane 1.40d ND ND ND

0.045
ND

0.0348

2,2-Bis(p-chlorophenyl)-1,1-
dichloroethene N/A ND ND ND

0.014
ND ND

2,2-Bis(p-chlorophenyl)-
1,1,1-trichloroethane N/A ND ND ND

0.0250
ND ND

Chlordane 14.6 ND ND ND 0.231 19 5.4
Endrin 18.3 ND ND ND 0.009 ND 0.21
Heptachlor 0.871 ND ND ND ND 0.1 ND

Heptachlor epoxide 0.052d ND ND ND ND 0.04 ND
Aluminum 78,100 13,800 20,700 28,000 N/A N/A N/A
Arsenic 3.59 3.0 2.7 2.5 N/A N/A N/A
Barium 15,600 171 232 410 N/A N/A N/A
Beryllium 156 0.7 0.9 1.0 N/A N/A N/A
Cadmium 77.9 0.048 0.1 0.56 N/A N/A N/A
Calcium N/A 12,000 16,800 46,200 N/A N/A N/A
Chromium 219 9.8 13.9 21.6 N/A N/A N/A

Cobalt 23c 4.7 6.0 7.4 N/A N/A N/A
Copper 3,130 7.3 9.4 16.3 N/A N/A N/A
Iron 54,800 16,900 18,000 21,900 N/A N/A N/A
Lead 400 8.0 10.1 34.4 N/A N/A N/A
Magnesium N/A 4,300 5,680 12,400 N/A N/A N/A
Manganese 10,700 229 294 516 N/A N/A N/A
Nickel 1,560 7.3 9.8 15.7 N/A N/A N/A
Potassium N/A 2,200 3,600 5,020 N/A N/A N/A
Sodium N/A 370 736 544 N/A N/A N/A
Thallium 5.16 ND ND 0.38 N/A N/A N/A
Vanadium 391 20.9 25.4 33.7 N/A N/A N/A
Zinc 23,500 37.6 45 99.8 N/A N/A N/A

10/08/03 10/08/03 10/08/03 10/08/03 10/08/03 10/14/2003
1 foot bgs 1 foot bgs 2 feet bgs 2 feet bgs 1 foot bgs 2 feet bgs

Aroclor-1016 3.93 0.062 0.062 0.062 0.062 0.062 0.062
Aroclor-1221 1.42 0.0667 0.0667 0.0667 0.0667 0.0667 0.0667
Aroclor-1232 1.42 0.092 0.092 0.092 0.092 0.092 0.092
Aroclor-1242 1.70 0.097 0.097 0.097 0.097 0.097 0.097
Aroclor-1248 1.70 0.069 0.069 0.069 0.069 0.069 0.069
Aroclor-1254 1.12 0.072 0.072 0.072 0.072 0.072 0.072
Aroclor-1260 1.70 0.0259 J 0.0364 J 0.0497 0.0693 1.69 0.042

10/08/03 10/08/03 10/09/03 10/09/03 10/09/03 10/09/03
1 foot bgs 1 foot bgs 3 feet bgs 7 feet bgs 2 feet bgs 2 feet bgs

Aroclor-1016 3.93 0.062 0.062 0.062 0.062 0.062 0.062
Aroclor-1221 1.42 0.0667 0.0667 0.0667 0.0667 0.0667 0.0667
Aroclor-1232 1.42 0.092 0.092 0.092 0.092 0.092 0.092
Aroclor-1242 1.70 0.097 0.097 0.097 0.097 0.097 0.097
Aroclor-1248 1.70 0.069 0.069 0.069 0.069 0.069 0.069
Aroclor-1254 1.12 0.072 0.072 0.072 0.072 0.072 0.072
Aroclor-1260 1.70 0.164 0.042 0.0911 0.155 0.0287 0.042

10/09/03 10/09/03 10/09/03 10/09/03 10/09/03 10/09/03
2 feet bgs 2 feet bgs 2 feet bgs 2 feet bgs 1 foot bgs 1 foot bgs

Aroclor-1016 3.93 0.062 0.062 0.062 0.062 0.062 0.062
Aroclor-1221 1.42 0.0667 0.0667 0.0667 0.0667 0.0667 0.0667
Aroclor-1232 1.42 0.092 0.092 0.092 0.092 0.092 0.092
Aroclor-1242 1.70 0.097 0.097 0.097 <0.097 0.097 0.097
Aroclor-1248 1.70 0.069 0.069 0.069 <0.069 0.069 0.069
Aroclor-1254 1.12 0.072 0.072 0.072 <0.072 0.072 0.072
Aroclor-1260 1.70 0.0255 <0.042 0.214 0.257 <0.042 2.58

a  Data referenced from ERM, 1997 and PRC, 2004
b  Column provides the Reporting Limit (RL) given within the report that data was originally presented, where available. 
c  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations exceeding SSLs are bold.
d  EPA Region 6 Human Health Specific Screening Levels, December 2009.
Positive detections of organic compounds are shaded.

PCBs - EPA Method 
8082

PCBs - EPA Method 
8082

PCBs - EPA Method 
8082

Analyte

NMED
Residential

Soil SSLc

Analyte
NMED

Residential

Soil SSLc

Chemical 
Class and
Laboratory

Method

Analyte

bgs – below ground surface   N/A – not applicable   ND – not detected   FD – field duplicate   NC – non carcinogen   C – carcinogen   
Sat – soil saturation   J – Estimated value below RL

NMED
Residential

Soil SSLc

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory

Method

Chemical 
Class and
Laboratory

Method

Metals - EPA
Method 6010

Analyte

10/20/00 10/20/00

B537-002 B537-003 B537-004 PSBSO01 PSBSO03 PSBSO06

10/20/00 12/04/92 12/04/92 05/04/93

B537EX00402B537EX00201 B537EX00302 B537EX00302 B537EX00401B537EX00101Chemical 
Class and
Laboratory

Method

B537EX01002

B537EX01102 B537EX01202 B537EX01302
B537EX01302

DUP
B537EX01401 B537EX01501

B537EX00501 B537EX00601 B537EX00703 B537EX00902B537EX00807
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Table 6-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 8, 
Building 537a Fort Wingate Depot Activity (3 of 6) 

(concentrations in mg/kg) 

10/14/03 10/09/03 10/14/03
2 feet bgs 1 foot bgs 2 feet bgs

Aroclor-1016 3.93 0.062 0.062 0.062
Aroclor-1221 1.42 0.0667 0.0667 0.0667
Aroclor-1232 1.42 0.092 0.092 0.092
Aroclor-1242 1.70 0.097 0.097 0.097
Aroclor-1248 1.70 0.069 0.069 0.069
Aroclor-1254 1.12 0.072 0.072 0.072

PCBs - EPA Method 
8082

Chemical 
Class and
Laboratory

Method

Analyte
NMED

Residential

Soil SSLc

B537EX01502 B537EX01601 B537EX01702

 
Equipment Blank

PSBSW01
01/20/94
g/L

Dieldrin 0.0016 0.245 0.137 ND
Endrin 0.0065 18.3 0.28 ND

Heptachlor epoxide 0.0013 0.052d 0.636 ND

Lindane
0.001 - 0.0025 4.64

0.00700 0.0615

2,2-Bis(p-chlorophenyl)-1,1-
dichloroethane

0.0027 - 
0.0081 1.40d 38 0.7

2,2-Bis(p-chlorophenyl)-1,1-
dichloroethene

0.0027 - 
0.0039 N/A

19 0.524

2,2-Bis(p-chlorophenyl)-1,1,1-
trichloroethane

0.0035 - 
0.0025 N/A

0.0195 1.0

a-BHC (HCH) 0.0025 0.622 ND 0.00351

d-BHC (HCH) 0.0034 N/A ND 0.00584

PSBSE01

01/20/93

Pesticides - EPA Method 
8081

Chemical 
Class and
Laboratory

Method

Analyte RLb

NMED
Residential

Soil SSLc

 

537-FS19-00 10/24/2000 0 Chlordane 0.0125 14.6
537-FS33-00 10/23/2000 0 Chlordane 29.4 14.6
537-FS33-01 10/23/2000 1 Chlordane 3.21 14.6
537-FS33-02 10/23/2000 2 Chlordane 0.599 14.6
537-FS33-03 10/23/2000 3 Chlordane 0.00915 14.6
537-FS36-00 10/23/2000 0 Chlordane 1.5 14.6

4,4-DDE 0.0084 11.5d

Chlordane 0.475 14.60
Heptachlor expoxide 0.0072 0.052d

537-FS36-02 10/23/2000 2 Chlordane 0.0279 14.6
537-FS37-00 10/23/2000 0 Chlordane 0.545 14.6
537-FS37-01 10/23/2000 1 Chlordane 0.0475 14.6
537-FS41-00 10/24/2000 0 Chlordane 0.0185 14.6
537-FS43-00 10/23/2000 0 Chlordane 11.4 14.6
537-FS45-00 10/24/2000 0 Chlordane 82.2 14.6
537-FS45-01 10/24/2000 1 Chlordane 0.0782 14.6
a  Data referenced from ERM, 1997 and PRC, 2004
b  Column provides the Reporting Limit (RL) given within the report that data was originally presented, where available. 
c  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations exceeding SSLs are bold.
d  EPA Region 6 Human Health Specific Screening Levels, December 2009.
Positive detections of organic compounds are shaded.
bgs – below ground surface   N/A – not applicable   ND – not detected   FD – field duplicate  
NC – non carcinogen   C – carcinogen   Sat – soil saturation   J – Estimated value below RL

537-FS36-01 10/23/2000 1

Concentration 

NMED
Residential

Soil SSLc
Sample Identification Sample Date

Sample 
Depth
(feet)

Compound
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B537TK003 6/18/2003 Surface Yes 1.70
B537TK00301 6/19/2003 1.0 Yes 1.70
B537TK004 6/18/2003 Surface Yes 1.70
B537TK006 6/18/2003 Surface Yes 1.70
B537TK007 6/18/2003 Surface Yes 1.70
B537TK008 6/18/2003 Surface Yes 1.70
B537TK00801 6/19/2003 1.0 Yes 1.70
B537TK009 6/18/2003 Surface Yes 1.70
B537TK011 6/18/2003 Surface Yes 1.70
B537TK01101 6/19/2003 1.0 Yes 1.70
B537TK01102 6/20/2003 2.0 Yes 1.70
B537TK012 6/18/2003 Surface Yes 1.70
B537TK01201 6/19/2003 1.0 Yes 1.70
B537TK01202 6/20/2003 2.0 Yes 1.70
B537TK01203 6/20/2003 3.0 Yes 1.70
B537TK01204 6/20/2003 4.0 Yes 1.70
B537TK01205 6/20/2003 5.0 Yes 1.70
B537TK01206 6/20/2003 6.0 Yes 1.70
B537TK013 6/18/2003 Surface Yes 1.70
B537TK01301 6/19/2003 1.0 Yes 1.70
B537TK014 6/18/2003 Surface Yes 1.70
B537TK01401 6/19/2003 1.0 Yes 1.70
B537TK01402 6/20/2003 2.0 Yes 1.70
B537TK020 6/18/2003 Surface Yes 1.70
B537TK02001 6/19/2003 1.0 Yes 1.70
B537TK021 6/18/2003 Surface Yes 1.70
B537TK02101 6/19/2003 1.0 Yes 1.70
B537TK02102 6/20/2003 2.0 Yes 1.70
B537TK02103 6/20/2003 3.0 Yes 1.70
B537TK022 6/18/2003 Surface Yes 1.70
B537TK02201 6/18/2003 1.0 Yes 1.70
B537TK02202 6/19/2003 2.0 Yes 1.70
B537TK024 6/18/2003 Surface Yes 1.70
B537TK028 6/18/2003 Surface Yes 1.70
B537TK02801 6/19/2003 1.0 Yes 1.70
B537TK029 6/18/2003 Surface Yes 1.70
B537TK02901 6/19/2003 1.0 Yes 1.70
B537TK02902 6/20/2003 2.0 Yes 1.70
B537TK02903 6/20/2003 3.0 Yes 1.70
B537TK02904 6/20/2003 4.0 Yes 1.70
B537TK030 6/18/2003 Surface Yes 1.70
B537TK03001 6/19/2003 1.0 Yes 1.70
B537TK031 6/18/2003 Surface Yes 1.70
B537TK034 6/18/2003 Surface Yes 1.70
B537TK035 6/18/2003 Surface Yes 1.70
B537TK036 6/18/2003 Surface Yes 1.70
B537TK037 6/18/2003 Surface Yes 1.70
B537TK038 6/18/2003 Surface Yes 1.70
B537TK040 6/18/2003 Surface Yes 1.70
B537TK046 6/18/2003 Surface Yes 1.70
a  Data referenced from ERM, 1997 and PRC, 2004

d  EPA Region 6 Human Health Specific Screening Levels, December 2009.
Positive detections of organic compounds are shaded.
bgs – below ground surface   N/A – not applicable   ND – not detected   FD – field duplicate  
NC – non carcinogen   C – carcinogen   Sat – soil saturation   J – Estimated value below RL

b  Column provides the Reporting Limit (RL) given within the report that data was originally presented, 
c  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations 

Site ID Date
Depth (feet 

bgs)

Aroclor-1260 
Concentration 

Exceed 
1 mg/kg

NMED
Residential

Soil SSLc

Table 6-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 8, 
Building 537a Fort Wingate Depot Activity (4 of 6) 

(concentrations in mg/kg) 
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B537TK050 6/18/2003 Surface Yes 1.70
B537TK059 6/18/2003 Surface Yes 1.70
B537TK061 6/18/2003 Surface Yes 1.70
B537TK064 6/19/2003 Surface Yes 1.70
B537TK06401 6/20/2003 1.0 Yes 1.70
B537TK066 6/19/2003 Surface Yes 1.70
B537TK067 6/19/2003 Surface Yes 1.70
B537TK068 6/19/2003 Surface Yes 1.70
B537TK072 6/19/2003 Surface Yes 1.70
B537TK076 6/19/2003 Surface Yes 1.70
B537TK07601 6/20/2003 1.0 Yes 1.70
B537TK077 6/19/2003 Surface Yes 1.70
B537TK080 6/19/2003 Surface Yes 1.70
B537TK081 6/19/2003 Surface Yes 1.70
B537TK085 6/19/2003 Surface Yes 1.70
B537TK115 6/20/2003 Surface Yes 1.70
B537TKVB 6/20/2003 Surface Yes 1.70
FS-03 0.0 3 No 14.6
FS-04 0.0 70 No 14.6
FS-06 0.0 43 No 14.6
FS-07 0.0 145 No 14.6
FS-08 0.0 19 Yes 14.6
FS-09 0.0 6 Yes 14.6
FS-10 0.0 12 No 14.6
FS-11 0.0 31 No 14.6
FS-17 0.0 14 Yes 14.6
FS-18 0.0 17 No 14.6
FS-19 0.0 11 Yes 14.6
FS-20 0.0 13 No 14.6
FS-21 0.0 20 No 14.6
FS-22 0.0 294 No 14.6
FS-23 0.0 8 No 14.6
FS-24 0.0 10 No 14.6
FS-25 0.0 5 No 14.6
FS-26 0.0 14 No 14.6
FS-27 0.0 10 No 14.6
FS-28 0.0 17 No 14.6
FS-29 0.0 14 No 14.6
FS-30 0.0 20 No 14.6
FS-31 0.0 18 No 14.6
a  Data referenced from ERM, 1997 and PRC, 2004

d  EPA Region 6 Human Health Specific Screening Levels, December 2009.
Positive detections of organic compounds are shaded.
bgs – below ground surface   N/A – not applicable   ND – not detected   FD – field duplicate  
NC – non carcinogen   C – carcinogen   Sat – soil saturation   J – Estimated value below RL

NMED
Residential

Soil SSLc
Site ID Date

Depth (feet 
bgs)

Aroclor-1260 
Concentration 

Exceed 
1 mg/kg

b  Column provides the Reporting Limit (RL) given within the report that data was originally presented, where 
available. 

c  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations exceeding 
SSLs are bold.

Table 6-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 8, 
Building 537a Fort Wingate Depot Activity (5 of 6) 

(concentrations in mg/kg) 
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FS-32 0.0 20 No 14.6
FS-33 0.0 964 Yes 14.6
FS-33 1.0 600 Yes 14.6
FS-33 2.0 305 Yes 14.6
FS-34 0.0 81 No 14.6
FS-35 0.0 85 No 14.6
FS-36 0.0 691 Yes 14.6
FS-36 1.0 316 Yes 14.6
FS-36 4.0 19 No 14.6
FS-37 0.0 812 Yes 14.6
FS-37 1.0 65 Yes 14.6
FS-38 0.0 96 No 14.6
FS-39 0.0 2 No 14.6
FS-40 0.0 24 No 14.6
FS-43 0.0 762 Yes 14.6
FS-44 0.0 249 No 14.6
FS-45 0.0 895 Yes 14.6
FS-46 0.0 6 No 14.6
a  Data referenced from ERM, 1997 and PRC, 2004

d  EPA Region 6 Human Health Specific Screening Levels, December 2009.
Positive detections of organic compounds are shaded.
bgs – below ground surface   N/A – not applicable   ND – not detected   FD – field duplicate  
NC – non carcinogen   C – carcinogen   Sat – soil saturation   J – Estimated value below RL

Sample 
Identification

b  Column provides the Reporting Limit (RL) given within the report that data was originally presented, where 
available. 

c  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations exceeding 
SSLs are bold.

Sample Depth (feet bgs)
Chlordane 
Screening 

Result (µg/kg)

Confirm Sample 
Analyzed

NMED
Residential

Soil SSL 

(mg/kg)c

Table 6-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 8, 
Building 537a Fort Wingate Depot Activity (6 of 6) 

(concentrations in mg/kg) 
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Pesticides PCBs VOCs SVOCs TPH-ORO Explosives Perchlorate Metals

8081A 8082 8260B 8270C 8015B 8330B 6850
SW6010B and 

SW7471A

Pesticides
Polychlorinated 

biphenyls 
Volatile Organic 

Compounds

Semi-Volatile 
Organic 

Compounds

Oil Range 
Organics

Explosives Perchlorate RCRA Metals

Sample ID
Sample 
Location

Sample Depth
(feet bgs) Sample Type COC Comment

0608-SS01-D-0001 SB01 0-1 Discrete X X X X X X X X

0608-SS01-D-0001 MS/MSD SB01 0-1 Discrete MS/MSD X X X X X X X X

0608-SS01-D-0001-DUP SB01 0-1 Discrete Dup X X X X X X X X

0608-SB01-D-0405 SB01 4-5 Discrete X X X X X X X X

0608-SB01-D-6465 SB01 64-65 Discrete X X X X X X X X

0608-SS02-D-0001 SB02 0-1 Discrete X X X X X X X X

0608-SB02-D-0405 SB02 4-5 Discrete X X X X X X X X

0608-SS03-D-0001 SB03 0-1 Discrete X X X X X X X X

0608-SB03-D-0405 SB03 4-5 Discrete X X X X X X X X

0608-SS04-D-0001 SB04 0-1 Discrete X X X X X X X X

0608-SB04-D-0405 SB04 4-5 Discrete X X X X X X X X

0608-SS05-D-0001 SB05 0-1 Discrete X X X X X X X X

0608-SB05-D-0001-DUP SB05 0-1 Discrete Dup X X X X X X X X

0608-SB05-D-0405 SB05 4-5 Discrete X X X X X X X X

0608-SB05-D-6465 SB05 64-65 Discrete X X X X X X X X

0608-SS06-D-0001 SB06 0-1 Discrete X X X X X X X X

0608-SB06-D-0405 SB06 4-5 Discrete X X X X X X X X

0608-SS07-D-0001 SB07 0-1 Discrete X X X X X X X X

0608-SB07-D-0405 SB07 4-5 Discrete X X X X X X X X

0608-SS08-D-0001 SB08 0-1 Discrete X X X X X X X X

0608-SB08-D-0001-DUP SB08 0-1 Discrete Dup X X X X X X X X

0608-SB08-D-0405 SB08 4-5 Discrete X X X X X X X X

0608-SS09-D-0001 SB09 0-1 Discrete X X X X X X X X

0608-SB09-D-0405 SB09 4-5 Discrete X X X X X X X X

0608-SS10-D-0001 SB10 0-1 Discrete X X X X X X X X

0608-SS10-D-0001 MS/MSD SB10 0-1 Discrete MS/MSD X X X X X X X X

0608-SB10-D-0405 SB10 4-5 Discrete X X X X X X X X

0608-SS11-D-0001 SB11 0-1 Discrete X X X X X X X X

0608-SB11-D-0405 SB11 4-5 Discrete X X X X X X X X

0608-SS12-D-0001 SB12 0-1 Discrete X X X X X X X X

0608-SS12-D-0001 MS/MSD SB12 0-1 Discrete MS/MSD X X X X X X X X

0608-SB12-D-0405 SB12 4-5 Discrete X X X X X X X X

0608-SS13-D-0001 SB13 0-1 Discrete X X X X X X X X

0608-SB13-D-0405 SB13 4-5 Discrete X X X X X X X X

Method

Specific Analyses Requested

Table 6-2 Proposed RCRA Facility Investigation Sampling and Analyses at SWMU 8, Fort Wingate Depot Activity (1 of 2) 
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Pesticides PCBs VOCs SVOCs TPH-ORO Explosives Perchlorate Metals

8081A 8082 8260B 8270C 8015B 8330B 6850
SW6010B and 

SW7471A

Pesticides
Polychlorinated 

biphenyls 
Volatile Organic 

Compounds

Semi-Volatile 
Organic 

Compounds

Oil Range 
Organics

Explosives Perchlorate RCRA Metals

Sample ID
Sample 
Location

Sample Depth
(feet bgs) Sample Type COC Comment

0608-SB14-D-0405 SB14 4-5 Discrete X X X X X X X X

0608-SB14-D-1415 SB14 14-15 Discrete X X X X X X X X

0608-SB14-D-2425 SB14 24-25 Discrete X X X X X X X X

0608-SB14-D-3435 SB14 34-35 Discrete X X X X X X X X

0608-SB14-D-4445 SB14 44-45 Discrete X X X X X X X X

0608-SB14-D-5455 SB14 54-55 Discrete X X X X X X X X

0608-SB14-D-6465 SB14 64-65 Discrete X X X X X X X X

0608-SB15-D-0405 SB15 4-5 Discrete X X X X X X X X

0608-SB15-D-0405-DUP SB15 4-5 Discrete Dup X X X X X X X X

0608-SB15-D-0910 SB15 9-10 Discrete X X X X X X X X

0608-SB15-D-1920 SB15 19-20 Discrete X X X X X X X X

0608-SB15-D-6465 SB15 64-65 Discrete X X X X X X X X

0608-TB01-D SWMU 8 N/A Discrete Trip Blank X

0608-EB01-D SWMU 8 N/A Discrete Equipment Blank X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate)

0608-TB02-D SWMU 8 N/A Discrete Trip Blank X

0608-EB02-D SWMU 8 N/A Discrete Equipment Blank X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate)

39 39 39 39 39 39 39 39

4 4 4 4 4 4 4 4

2 2 2 2 2 2 2 2

0 0 2 0 0 0 0 0

3 3 3 3 3 3 3 3

49 49 49 49 49 49 49 49

2 2 4 2 2 2 2 2

51 51 53 51 51 48 48 51

Notes
bgs = below ground surface
Discrete = discrete location sample
Dup = duplicate sample
Lab QC = Matrix spike/matrix spike duplicate sample set which will be triple the normal sample volume

MS/MSD = matrix spike/matrix spike duplicate

Method

Specific Analyses Requested

Total Normal Samples

Total Soil Samples

Total Water Samples

Total Analyses

Total Duplicates

Total Equipment Blanks (Rinsate water sample)

Total Trip Blanks

Total MS/MSD Samples (lab counts each separately)

Table 6-2 Proposed RCRA Facility Investigation Sampling and Analyses at SWMU 8, Fort Wingate Depot Activity (2 of 2)
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Photograph 6-1 Building 537, facing south, Fort Wingate Depot Activity 

 
Photograph 6-2 Building 537, facing north, Fort Wingate Depot Activity 
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Photograph 6-3 Building 537, facing west, Fort Wingate Depot Activity 

 
Photograph 6-4 Building 537 pesticide storage, Fort Wingate Depot Activity 
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Photograph 6-5 Area west of Building 537, facing south, Fort Wingate Depot Activity 

 
Photograph 6-6 Building 537 excavation area in 2004, facing west, Fort Wingate Depot Activity 
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7.0 SWMU 11: Buildings 541 and 542 

7.1 Background 

7.1.1 Location, Description, and Operational History 
Buildings 541 and 542 are located in the far western portion of the Workshop Area (previously shown in 
Figure 3-4 and as shown in Figure 7-1). Photographs 7-1 through 7-6, which are provided at the end of 
this section, show various views of Building 541 and 542. SWMU 11 has been previously listed as 
combined SWMU 13F (Building 542) and SWMU 47 (Building 541). Building 542 (formerly designated 
as Building 19) is a former ammunition packing, shipping, and receiving building. Building 542 was 
constructed in 1942 and is an approximately 7,600-square-foot brick structure with a reinforced concrete 
floor. Loading docks are present on both sides of the building and each are approximately 10 feet wide 
and 181 feet long. A railroad spur is located adjacent to the east loading dock. A bermed blast shield 
structure is located north of Building 542.  

Records regarding building operations indicate that over time a variety of ammunition maintenance, 
modification, and demilitarization operations were performed at Building 542 (PMC, 2002). Building 542 
had, at various times during its operation, discharged waste water to a cesspool, a septic tank and drain 
field, and, in later years, to the sanitary sewer system. A former employee indicated that munitions had 
been steamed and/or washed on the loading dock and that the water was allowed to spill onto the dock in 
an area that is still stained (PMC, 2002). Building 542 has been recently used by TPL, Inc., for 
ammunition component recovery and recycling purposes. TPL has also recently operated a 
cyclotetramethylene-tetranitramine (HMX) recovery system in Building 542 (PMC, 2002). A metal 
building has been installed off the north corner of Building 542 to support the contractor’s operations.  

Building 541 was also constructed in 1942 and is a 600-square-foot brick structure with a reinforced 
concrete floor. Building 541 is listed as a heating plant that contained a boiler system that provided heat 
for Building 542. The abandoned boiler equipment is still present in Building 541. There were no other 
listed or apparent operations associated with Building 541. There is a sump in the east corner of 
Building 541 with a piping run exiting the sump to the north through the building foundation. The piping 
appears to be the boiler heating lines running to Building 542. 

7.1.2 Surface Conditions 
The SWMU 11 area is generally flat. From the edge of the asphalt parking/loading area on the western 
side of Building 542 the land surface slopes away to the west to an undeveloped field. The land to the east 
of Building 542 along the eastern loading dock and railroad siding also is generally flat. The 
parking/loading area between Buildings 542 and 541, which is located to the south, is generally flat as 
well. The ground surface to the north of Building 542 slopes upward to a hill that overlooks the building. 
The areas immediately surrounding Building 542 are paved on the western and southern sides and 
unpaved on the eastern side. The vegetation cover outside the parking/loading areas consists mostly of 
grass and sagebrush. 
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Figure 7-1 SWMU 11 Location Map, Fort Wingate Depot Activity 
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7.1.3 Subsurface Conditions 

7.1.3.1 Existing Subsurface Infrastructure 
Subsurface infrastructure present includes the drain lines in Building 542 and the connections to the 
discharge lines that connected to the cesspool, septic system, and sanitary sewer. The schematic for 
the building and the location of the associated interior floor drains are shown in Figure 7-2. The septic 
system is located southwest of Building 541 and is comprised of a concrete septic tank and the 
associated drain field that has a 100-foot-long pipe that exits the septic tank with four clay drain pipe 
laterals, each roughly 200 feet long, that extend to the northwest. 

7.1.3.2 Other Subsurface Conditions 
The Buildings 541 and 542 are slab on-grade structures so there are no other subsurface structures 
aside from utilities associated with the building. Sampling that has been conducted at the site 
confirms that the site is underlain by unconsolidated alluvium to depths of at least 20 feet bgs. Depth 
to the first water-bearing zone water table is approximately 62 feet bgs in the general area based on 
installed groundwater monitoring wells. Depth to the second water-bearing zone in the general area 
based on installed groundwater wells is between 70 and 118 feet bgs. 

7.1.4 Waste Characteristics and Contaminants of Potential Concern 
Based on the explosives handling operational history at Building 542, the primary COPCs at this site 
are explosives. The boiler operations in Building 541 do not suggest hazardous materials or waste that 
would contain COPCs were specifically handled or otherwise stored in that building. Metals, VOCs, 
and SVOCs have also been detected during previous investigations at SWMU 11 and are therefore 
COPCs. 

7.2 Previous Investigations 

7.2.1 Nonsampling Data 
Previous nonsampling data includes aerial imagery from 1935, 1948, 1952, 1958, 1962, 1966, 1973, 
1978, 1985, 1991, 1993, and 1997. Buildings 541 and 542 are first visible in the 1948 aerial photo 
and persist in all subsequent years’ photos.  

Beginning with the 1948 photo and continuing through the 1973 photo, the aerial imagery 
interpretation describes various features as structures, fill areas, excavations, and bermed areas north 
of Building 542. In association with its original construction, a bermed blast shield was constructed 
on the north side of Building 542 because of the explosives handling operations within the building. 
The land surface north of Building 542 slopes upward to form the bermed backside of the blast shield 
north of Building 542. A dirt road curves up and around the higher ground. Currently there are no 
excavated areas or depressions located north of Building 542 nor are there records to indicate historic 
operations of that sort in this area. It is possible that the aerial photo interpretation inaccurately 
identified the construction scars associated with original construction of the blast shield as 
excavations or fill areas and carried that same interpretation through subsequent years’ photos. 
Furthermore, the aerial photo interpretation may have incorrectly interpreted the sloped sides of the 
topographically higher area north of Building 542 as berms seemingly surrounding a depression. 
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Figure 7-2 Floor Plan and Previous Sample Locations SWMU 11, Building 542, Fort Wingate Depot Activity 
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Site reconnaissance conducted as part of the Phase I RFI confirmed the presence of the various 
interior floor drains, as depicted in Figure 7-2. Visual inspection inside Building 542 indicated visible 
staining in one of the rooms in the vicinity of a floor drain and air compressor. Exterior inspection of 
the loading docks also indicated staining; however, the source of the staining was not obvious. The 
location of the cesspool, the arroyo outfall, and the septic tank that had served Building 542 were all 
verified and the structures were still intact.  

Other nonsampling data includes historical drawings and maps available for Buildings 541 and 542. 

7.2.2 Sampling Data 
Previous investigative activities were performed at SWMU 11 as part of a Phase 1 RFI conducted in 
2000 and 2001. The RFI activities at Building 542 focused on investigating the discharge points 
associated with the various drain lines from the building, as well as evaluation on and around the 
building loading docks. This investigation was conducted to determine if there had been releases to 
the environment from housekeeping practices. Sampling locations for the Phase 1 RFI are shown in 
Figures 7-2 and 7-23 The location of the groundwater monitoring wells is shown in Figure 7-4. 

Soil Data 
Four wipe samples were collected from stained or discolored areas on the east loading dock and were 
analyzed for explosives. One explosive, HMX, was detected in one sample. Four surface soil samples 
were collected adjacent to the stained areas observed on the east loading dock and were tested for 
TNT and RDX using immunoassay test kits. No explosives were detected in the soil samples. To 
further investigate this area, a single soil boring was advanced adjacent to the east loading dock to a 
depth of 10 feet using hollow stem auger (HSA) drilling. Samples were collected from 3- to 5-feet 
bgs and 10- to 12-feet bgs. The samples were analyzed for explosives, TAL metals, TCL VOCs, and 
TCL SVOCs. Two explosives, HMX and RDX, were detected at low concentrations in the soil 
samples. Additionally, the VOC toluene was detected at qualified concentrations, and between 11 and 
18 SVOCs were detected at low or qualified concentrations. Numerous metals were also positively 
detected, generally at low or qualified concentrations. The analytical data for those positively detected 
compounds are presented in Table 7-1 (provided at the end of this section). All detected 
concentrations were below applicable NMED or EPA residential SSL, with the exception of two 
detected SVOCs. In the 10- to 12-feet bgs sample the compounds benzo(a)anthracene (8.53 mg/kg) 
and benzo(a)pyrene (2.5 mg/kg) were both detected at concentrations above their NMED residential 
SSL of 4.81 mg/kg and 0.481 mg/kg, respectively.  

Four wipe samples were collected from the west loading dock. One explosive, HMX, was detected in 
two of the samples. Four surface soil samples were collected near the western loading dock, adjacent 
to the western edge of the pavement near the dock at topographically low areas. These samples were 
tested for TNT and RDX using immunoassay test kits. No explosives were detected at this location. 
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Figure 7-3 Soil and Sediment Sample Locations, SWMU 11, Building 542, Fort Wingate Depot Activity 
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Figure 7-4 Monitoring Well Locations, SWMU 11, Building 542, Fort Wingate Depot Activity 
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To investigate the building’s cesspool, four soil borings were advanced adjacent to the cesspool with 
HSA drilling. The borings were advanced to a depth of 20 feet bgs, which was three feet below what 
was indicated to be the bottom of the cesspool based on original drawings. During the site 
reconnaissance, the cesspool was measured to be roughly 7 feet deep. Soil samples from each boring 
were collected from 4 to 6 feet bgs and 18 to 20 feet bgs and were analyzed for explosives, TAL 
metals, TCL VOCs, and TCL SVOCs. The VOCs acetone and toluene and the SVOC 
bis (2-ethylhexyl) phthalate were detected at qualified concentrations. Several metals were detected at 
generally low or qualified concentrations. The analytical data for those positively detected 
compounds are presented in Table 7-1 (provided at the end of this section). All detected 
concentrations were below applicable NMED or EPA residential SSLs.  

One sediment sample was collected from inside the cesspool and analyzed for explosives, TAL 
metals, TCL VOCs and TCL SVOCs. This sample contained the VOC methylene chloride and eight 
SVOCs at qualified concentrations, as well as several metals at generally low or qualified 
concentrations. No explosive compounds were detected in the sample. The analytical data for those 
positively detected compounds are presented in Table 7-1. All detected concentrations were below the 
applicable NMED or EPA residential SSLs. At the conclusion of the sampling, the cesspool was 
abandoned in place.  

One surface soil sample was collected immediately downslope from the location of the cesspool 
outfall and analyzed for explosives, TAL metals, TCL VOCs, and TCL SVOCs. The VOC methylene 
chloride and several metals were detected at generally low or qualified concentrations. No explosive 
compounds were detected in the sample. The analytical data for those positively detected compounds 
are presented in Table 7-1. All detected concentrations were below applicable NMED or EPA 
residential SSLs. 

One sediment sample from inside of the septic tank was collected and analyzed for explosives, TAL 
metals, TCL VOCs, and TCL SVOCs. The analytical data for those positively detected compounds 
are presented in Table 7-1 (provided at the end of this section). The VOC carbon disulfide and 
14 SVOCs were detected at qualified concentrations, as well as several metals were detected in this 
sample. Lead was detected at a concentration of 98.7 g/g. Because of the high concentration, a 
second sample was collected for toxicity characteristic leaching procedure (TCLP) lead to determine 
if the sediment would be classified as hazardous waste. The TCLP sample result was considered 
nondetectable with a method detection level of 0.5 mg/L; therefore, the sediment was not considered 
hazardous. All positively detected compounds from the septic tank sediment sample were below 
applicable NMED or EPA residential SSLs, with the exception of arsenic. The detected arsenic 
concentration in the sediment was 8.32 mg/kg, which is above the NMED residential soil SSL of 
3.59 mg/kg. Water from the septic tank was sampled and analyzed for explosives, RCRA metals, 
VOCs, and SVOCs. The water was also found to not be considered a hazardous material. The water 
and sediments in the septic tank were removed by vacuum truck and the septic tank was abandoned in 
place as part of the Phase 1 RFI activities.  

Ten soil borings were advanced using HSA drilling to a depth of 10 feet bgs within and adjacent to 
the septic tank drain field. Soil samples were collected from each boring at depths of 4 to 6 feet bgs 
and 8 to 10 feet bgs. The samples were analyzed for explosives, TAL metals, TCL VOCs, and TCL 
SVOCs. The VOC toluene and the SVOC bis (2-ethylhexyl) phthalate were detected at qualified 
concentrations. Several metals were also detected in these soil samples, generally at low or qualified 
concentrations. The analytical data for those positively detected compounds are presented in 
Table 7-1 (provided at the end of this section). All detected concentrations were below applicable 
NMED or EPA residential SSLs. 
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Groundwater Data 
The Phase 1 RFI also included a groundwater investigation to further assess explosives concentrations 
that had been detected in previously installed groundwater monitoring well TMW-11. Although 
well TMW-11 is located approximately 600 feet southeast of Building 542, in the upgradient 
direction, it was still evaluated as a potential source because of the explosives handling operations 
that had been conducted at the site. The objective of the groundwater investigation was to evaluate 
whether Building 542 or nearby Building 600, which is SWMU 4, could be the source or sources of 
the explosives detected in groundwater at well TMW-11.  

The groundwater investigation included the installation of six additional monitoring wells: four wells 
screened within the first water-bearing zone and two screened within the second water-bearing zone. 
The wells were located throughout the western side of the FWDA Workshop area in the general area 
between and around Buildings 600 and 542. 

Two rounds of groundwater samples were collected from the Phase 1 RFI monitoring wells in 2001. 
Positively detected concentrations are presented in Table 7-2 (provided at the end of this section). 
Analytical data indicated low levels of explosives (RDX, 2,4-dinitrotoluene, 2,6-dinitrotoluene, and 
nitrobenzene) in five of the six new wells and also in well TMW-11 where explosives were originally 
detected. All concentrations were estimated values less than 1 g/L. There are no applicable New 
Mexico WQCC standards or EPA MCL for these compounds. The analytical results from those new 
wells installed in proximity to Building 542, TMW-18 and TMW-19, contained 2,4-dinitrotoluene 
and nitrobenzene at similar estimated concentrations as detected in the other Phase 1 RFI wells. 

Nitrate was also detected in two wells, TMW-11 and TMW-15, although concentrations were 
substantially below the New Mexico WQCC and EPA MCL of 10 mg/L. As would be expected, TAL 
metals were detected in all samples although concentrations were all well below applicable New 
Mexico WQCC or EPA MCL standards. Fluoride was detected in three wells: TMW-11, TMW-14A, 
and TMW-17. The fluoride concentrations detected during the April 2001 sampling event in wells 
TMW-11 and TMW-17 (1.8 mg/L and 1.9 mg/L, respectively) slightly exceed the New Mexico 
WQCC standard of 1.6 mg/L for fluoride, but are below the EPA MCL of 4 mg/L.  

Asbestos 
Additional investigation activities include the asbestos survey completed at this site (Pickering 
Environmental, 1990). Results indicated that ACM was present on approximately 35 linear feet of 
insulated pipe and 48 square feet of boiler head insulation at Building 541. Results indicated that 
ACM was present in approximately 400 square feet of floor tile at Building 542. ACM was abated in 
1999 (USACE, 2000). 

7.2.3 Conceptual Model 

7.2.3.1 Nature and Extent of Contamination 
The different phases of soil sampling across the site have not fully delineated the degree and extent of 
soil contamination. Based on review of the operational history of SWMU 11, visual inspection of the 
site, and evaluation of available analytical data, it appears that limited releases of explosives and 
SVOCs and possibly VOCs to the environment are present at this site. Releases appear related to 
discharges from the building drain lines to the site’s former cesspool and septic system areas, and 
general housekeeping practices in the areas of the building’s loading docks. 

The nature and extent of potential soil contamination associated with the building’s cesspool, septic 
system drain field, and arroyo discharge point on the west side of the building have been well 
characterized. Detected compounds do not exceed applicable screening levels, indicating that these 
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areas present an acceptable level of risk to human health or the environment. However, discharges 
from the Building 600 doorways have not been evaluated.  

The sediments within the Building 542 septic tank were sampled and soil borings were advanced in 
the drain field and the analytical data from these samples indicated no COPCs in excess of applicable 
screening levels. However, sampling of the soil matrix surrounding the former septic tank has not 
been conducted. Therefore, the nature and extent of potential releases that may have occurred to the 
soil from connections between the tank and drain lines or from possible leaks or overflows from the 
tank itself have not been evaluated. 

Positive detections of explosives and SVOCs adjacent to the loading docks of Building 542 indicate 
that housekeeping practices in these areas likely released COPCs to the environment. The full nature 
and extent of those potential releases has not been determined. 

Potential releases to the environment from Building 541, located south of Building 542, have not been 
evaluated.  

Finally, the Phase 1 RFI activities conducted in 2001 to evaluate the source of explosives detected in 
groundwater at well TMW-11 indicated that low concentrations of explosives are found in the second 
sandstone water bearing zone throughout the western Workshop Area including the southeast portion 
of Parcel 6. Although explosives were detected in the two new Phase 1 RFI groundwater monitoring 
wells installed near Building 542, the detected concentrations were very similar to other low level 
detections that appear pervasive throughout the western Workshop area, including in areas upgradient 
of Building 542. Delineation of the nature and extent of the soil impacts at SWMU 11 will allow 
further evaluation of whether this site is a potential source of groundwater impacts. However, 
available data do not indicate that high levels of explosives are present in the soils at the site. 
Therefore, the lack of substantial soil impacts and consideration of the pervasive explosives 
concentrations in the area groundwater, including in the upgradient direction, suggest that releases 
from Building 542 have not impacted groundwater.  

7.2.3.2 Fate and Transport 
If contamination is present at SWMU 11, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils.  

7.2.3.3 Data Gaps 
The data gaps include horizontal and vertical delineation of detected COPCs on the east side of 
Building 542 and evaluation of potential releases to soil on the western side of Building 542. 
Additionally, to compile a full data set to support NFA, final evaluation needs to be done to determine 
if releases to the environment occurred from the Building 542 septic tank.  

7.3 Investigation Methods 

7.3.1 Contaminant Source 
The potential contaminant sources associated with SWMU 11 would be releases of COPCs to the 
surface or subsurface soils as a result of discharges from Building 542 drain lines and connections or 
through housekeeping practices that resulted in surface discharges from the Building 542 loading 
dock.  

Based on the 2001 Phase 1 RFI soil sample data for the site and groundwater data from throughout 
the western Workshop Area, it does not appear that Building 542 or SWMU 11 are likely sources of 
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impacts to groundwater. Following full delineation of the horizontal and vertical extent of COPCs as 
part of this RFI, a determination will be made regarding whether additional investigation of 
groundwater issues related to this site is merited. 

7.3.2 Media Characterization 
The presence of soil contamination at SWMU 11 will be evaluated by collecting soil samples from 
direct-push boreholes. 

7.3.3 Quality Assurance/Quality Control 
The QA/QC practices specified in the project QAPP (provided in Appendix C) will be followed 
during all sampling activities.  

7.4 Scope of Activities 
The following field activities will be conducted during the RFI at SWMU 11: 

 Visual reconnaissance of the area north of Building 542 and the blast shield. 
 Installation of 13 soil borings using direct-push drilling methods. 
 Collection and analysis of surface and subsurface soil samples. 

7.4.1 Visual Reconnaissance 
Visual reconnaissance of the area north of Building 542 and the blast shield will be conducted to 
verify there are no physical surface indications of structures, excavations, bermed areas, or 
depressions as were reported in the aerial imagery interpretation. The construction and nature of the 
blast shield and bermed area that supports the north side of the blast area will be documented to 
rectify the descriptions of structures and operations described in the aerial photograph interpretation 
with the actual physical structures present in the area. 

7.4.2 Borehole Installation and Soil Sampling 
Soil sampling will be conducted to evaluate the presence of environmental impacts from operations at 
SWMU 11. Based on operational history, the only expected COPCs for SWMU 11 are explosives. 
However, low-level detections of VOCs and SVOCs during prior Phase 1 RFI sampling indicate it is 
reasonable to continue to sample for these constituents as part of this effort as well in the interest of 
compiling a complete data set to support NFA. Metals were detected in all prior samples, although 
not at concentrations exceeding applicable screening levels. Therefore, metals will also be sampled as 
part of the RFI.  

Field activities will include the installation and sampling of 13 soil borings at the site. The proposed 
boring locations are shown on Figure 7-3. Sample locations, depths, and analytical parameters are 
summarized in Table 7-3 (provided at the end of this section). All soil samples will be collected as 
discrete samples.  

The rationale for each boring location and sampling is described generically in Section 4 and as 
follows: 

 Four borings will be advanced adjacent to the eastern loading dock of Building 542 to assess prior 
detections of explosives, VOCs, and SVOCs detected during the Phase 1 RFI. These borings will 
assess whether potential discharges from loading/unloading or washdown practices on the east 
side of the building may have resulted in releases to the environment. Borings will be advanced to 
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roughly 20 feet bgs with analytical samples collected at the 5- to 6-feet bgs, 10- to 11-feet bgs, 
15- to 16-feet bgs, and 20- to 21-feet bgs intervals. The soil borings will be advanced to the water 
table with samples collected at the water table or at the bottom of the borehole if the water table is 
not encountered before drilling refusal. 

 Four borings will be advanced adjacent to the western loading dock of building 542 (0611-SB05 
to 0611-SB08). This area is paved with asphalt, which will require coring through the asphalt. 
Discrete soil samples will be collected from 6- to 12- inches into native soil below the asphalt and 
then at 5, 10, and 20 feet bgs. The soil borings will be advanced to the water table with samples 
collected at the water table or at the bottom of the borehole if the water table is not encountered 
before drilling refusal.  

 One boring will be advanced to the southwest of Building 542 in a low area that collects drainage 
from the paved loading dock area west of the building (0611-SB09). This boring will assess 
potential impacts from the former cast iron line that appears to have discharged to the ground 
surface in this area based on as-built drawings. The boring will be advanced to roughly 5 feet bgs 
with analytical samples collected at the 0- to 1-foot bgs and 4- to 5-feet bgs intervals. 

 One boring will be advanced adjacent to the former septic tank roughly 200 feet southwest of the 
building (0611-SB10). This boring will assess potential releases from the septic tank to the 
subsurface. The specific discharge lines from the septic tank and the associated drain field have 
been previously investigated. The soil boring will be advanced to the water table with samples 
collected at 5 and 10 feet bgs and at the water table or at the bottom of the borehole if the water 
table is not encountered before drilling refusal. 

 One soil boring will be advanced adjacent to the former cesspool (0611-SB11). The soil boring 
will be advanced to the water table with samples collected at 5, 10, and 20 feet bgs and at the 
water table or at the bottom of the borehole if the water table is not encountered before drilling 
refusal. 

 One soil boring will be advanced at the former cesspool outfall to the arroyo (0611-SB12). The 
soil boring will be advanced to the water table with samples collected at 1, 5, and 10 feet bgs and 
at the water table or at the bottom of the borehole if the water table is not encountered before 
drilling refusal. 

 One soil boring will be advanced near the center of the septic tank drain field. The soil boring 
will be advanced to the water table with samples collected at 5, 10, and 20 feet bgs and at the 
water table or at the bottom of the borehole if the water table is not encountered before drilling 
refusal. 

Subsurface soil borings will be advanced using a direct-push drilling method. This method will allow 
not only sample collection but observation and description of the soil column at each location to 
allow visual identification of soil staining, lithology changes, etc., and collection of field 
measurements with a PID. 

The sampling process will be completed for each boring as follows: 

1. The drilling rods and sampling sleeve will be advanced to each depth interval to recover specified 
samples. 

2. The recovered soil cores will be geologically logged and field-screened using a PID.  

3. Discrete grab soil samples will be extracted from the appropriate depth intervals and placed into 
appropriate sample bottles as specified in the project QAPP presented in Appendix C.  
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4. Remaining soil shall be emptied from the sampling sleeves and contained in drums for 
appropriate sampling and disposal. 

5. At the conclusion of drilling the borehole will be abandoned by backfilling with hydrated 
bentonite chips. 

6. Identify each borehole location with a survey spike that incorporates colored flagging. 

Table 7-3 (provided at the end of this section) summarizes the proposed soil sampling at SWMU 11. 
All samples will be analyzed for VOCs (EPA Method 8260B); SVOCs (EPA Method 8270C); RCRA 
metals (EPA Method 6010B and Method 7471A); and explosives (EPA Method 8330B). 
Additionally, the soil borings on the eastern side of the building will be analyzed for TPH diesel 
range organics for the samples collected at the 5 to 6 foot depths. All samples will be analyzed in 
accordance with the project QAPP (Appendix C).  
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Table 7-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 11, 
Building 541 and 542a, Fort Wingate Depot Activity (concentrations in mg/kg) (1 of 5) 

BoreCesspool BoreCesspool BoreCesspool BoreCesspool

542CES010105 542CES010220 542CES020105 542CES020220
11/08/00 11/08/00 11/09/00 11/09/00
5 feet bgs 20 feet bgs 5 feet bgs 20 feet bgs

Acetone 67,500 ND ND ND 0.0068 J
Toluene 5,570 ND ND 0.00023 J 0.00034 J

SVOCs - EPA
Method 8270B Bis(2-ethylhexyl)phthalate 280 0.079 J ND ND ND

Aluminum 78,100 15,700 8,240 14,200 9,200
Arsenic 3.59 0.707 1.05 0.651 1.11 J
Barium 15,600 243 184 239 128 J
Beryllium 156 0.732 0.387 J 0.696 0.495 J
Cadmium 77.9 ND 0.078 J ND ND
Calcium N/A 26,700 21,900 23,500 12,200 J
Chromium 219 6.64 3.93 5.54 6.12 J

Cobalt 23c 4.36 3.04 3.89 4.54 J
Copper 3,130 6.01 2.85 6.04 3.55
Iron 54,800 12,100 8,410 11,200 8,390
Lead 400 8.14 4.94 7.20 8.37 J
Magnesium N/A 5,120 2,830 4,730 3,210
Manganese 10,700 382 376 398 266
Mercury 7.71 0.013 J ND 0.011 J 0.0093 J
Nickel 1,560 9.03 4.57 7.44 6.76 J
Potassium N/A 3,100 1,420 3,060 1,620 J
Sodium N/A 574 189 374 376
Thallium 5.16 0.074 J ND 0.054 J 0.076 J
Vanadium 391 14.7 55.2 13.8 14.3 J
Zinc 23,500 20.8 14.3 18.5 23.6 J

BoreCesspool BoreCesspool BoreCesspool BoreCesspool
542CES020220-FD 542CES030105 542CES030220 542CES040105

11/09/00 11/09/00 11/09/00 11/29/00
20 feet bgs 5 feet bgs 20 feet bgs 5 feet bgs

VOCs - EPA
Method 8260B Toluene 5,570 0.00047 J 0.00022 J 0.00039 J ND

Aluminum 78,100 6,310 11,200 8,130 11,800
Arsenic 3.59 0.863 J 0.614 1.19 0.840
Barium 15,600 118 J 180 118 210
Beryllium 156 0.400 J 0.518 J 0.465 J 0.603
Cadmium 77.9 ND ND ND 0.055 J
Calcium N/A 10,900 J 21,500 10,700 21,700
Chromium 219 2.48 J 4.07 3.24 5.31

Cobalt 23c 2.11 J 3.08 2.87 3.87
Copper 3,130 2.60 3.28 3.46 5.99
Iron 54,800 6,400 9,020 7,620 9,790
Lead 400 4.05 J 5.57 4.64 6.96
Magnesium N/A 2,320 3,680 2,690 4,100
Manganese 10,700 211 291 228 335
Mercury 7.71 ND ND 0.091 J ND
Nickel 1,560 3.49 J 5.95 5.43 8.77
Potassium N/A 1,020 J 2,390 1,720 2,310
Sodium N/A 283 D 431 279 423
Thallium 5.16 0.098 J 0.064 J ND 0.066 J
Vanadium 391 8.63 J 10.7 8.13 13.4
Zinc 23,500 12.0 J 14.0 15.3 18.1

a  Data referenced from PMC, 2002
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations exceeding SSLs are bold.
c  EPA Region 6 Human Health Specific Screening Levels, December 2009.
Positive detections of organic compounds are shaded.

NMED
Residential

Soil SSLb

Chemical 
Class and
Laboratory

Method

Analyte
NMED

Residential

Soil SSLb

Chemical 
Class and
Laboratory

Method

Analyte

Metals - EPA
Method 6010

bgs – below ground surface   N/A – not applicable   ND – not detected   FD – field duplicate   J – Estimated value below RL

VOCs - EPA
Method 8260B

Metals - EPA
Method 6010



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 7-20 April 2010 
 
 

Table 7-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 11, 
Building 541 and 542a, Fort Wingate Depot Activity (concentrations in mg/kg) (2 of 5) 

BoreCesspool BoreDrainField BoreDrainField BoreDrainField
542CES040220 542DRN010105 542DRN010210 542DRN020105

11/09/00 11/10/00 11/10/00 11/10/00
20 feet bgs 5 feet bgs 10 feet bgs 5 feet bgs

Acetone 67,500 0.011 J ND ND ND
Toluene 5,570 0.00043 J 0.00023 J ND ND

SVOCs - EPA
Method 8270B Bis(2-ethylhexyl)phthalate 280 ND ND 0.070 J ND

Aluminum 78,100 14,100 6,390 17,600 7,410
Arsenic 3.59 1.42 1.24 1.17 0.567 J
Barium 15,600 210 116 285 123
Beryllium 156 0.657 0.359 J 1.11 0.336 J
Calcium N/A 15,100 14,800 20,700 15,400
Chromium 219 6.06 3.21 6.39 2.57

Cobalt 23c 4.11 2.82 5.27 2.45
Copper 3,130 6.74 3.01 10.3 3.15
Iron 54,800 11,500 6,270 15,600 6,440
Lead 400 7.76 5.11 9.56 4.39
Magnesium N/A 4,340 2,470 5,780 2,720
Manganese 10,700 299 235 430 227
Mercury 7.71 0.018 J 0.014 J 0.024 0.018 J
Nickel 1,560 9.27 7.34 ND ND
Potassium N/A 2,880 1,260 3,210 1,460
Selenium 391 0.508 ND ND ND
Sodium N/A 550 307 730 371
Thallium 5.16 0.072 J 1.75 J 0.094 J ND
Vanadium 391 13.1 9.85 16.9 7.78
Zinc 23,500 23.5 12.9 27.3 14.5

BoreDrainField BoreDrainField BoreDrainField BoreDrainField
542DRN020210 542DRN030105 542DRN030210 542DRN040105

11/10/00 11/10/00 11/10/00 11/10/00
10 feet bgs 5 feet bgs 10 feet bgs 5 feet bgs

VOCs - EPA
Method 8260B Toluene 5,570 ND 0.00024 J 0.00029 J 0.00029 J

Aluminum 78,100 15,700 2,690 8,670 7,280
Antimony 31.3 ND ND ND 0.167 J
Arsenic 3.59 0.929 0.484 J 0.952 0.498 J
Barium 15,600 215 60.2 155 127
Beryllium 156 0.960 ND 0.435 J 0.433 J
Calcium N/A 25,400 9,020 16,000 17,800
Chromium 219 6.49 1.34 3.64 2.78

Cobalt 23c 5.42 1.37 2.99 2.61
Copper 3,130 8.10 1.49 J 3.65 3.05
Iron 54,800 12,200 3,150 7,710 7,000
Lead 400 9.35 2.59 5.23 4.69
Magnesium N/A 5,300 1,160 3,090 2,820
Manganese 10,700 410 137 249 240
Mercury 7.71 0.021 J 0.0085 J ND 0.016 J
Potassium N/A 2,870 467 1,800 1,390
Sodium N/A 871 130 269 264
Thallium 5.16 0.091 J ND ND ND
Vanadium 391 17.5 4.67 9.31 8.94
Zinc 23,500 24.5 6.66 13.1 11.7

a  Data referenced from PMC, 2002
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations exceeding SSLs are bold.
c  EPA Region 6 Human Health Specific Screening Levels, December 2009.
Positive detections of organic compounds are shaded.

Analyte

NMED
Residential

Soil SSLb
Analyte

Metals - EPA
Method 6010

Metals - EPA
Method 6010

NMED
Residential

Soil SSLb

VOCs - EPA
Method 8260B

Chemical 
Class and
Laboratory

Method

bgs – below ground surface   N/A – not applicable   ND – not detected   FD – field duplicate   J – Estimated value below RL

Chemical 
Class and
Laboratory

Method
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BoreDrainField BoreDrainField BoreDrainField BoreDrainField
542DRN040210 542DRN050105 542DRN050210 542DRN060105

11/10/00 11/10/00 11/10/00 11/10/00
10 feet bgs 5 feet bgs 10 feet bgs 5 feet bgs

VOCs - EPA
Method 8260B Toluene 5,570 ND 0.00025 J ND ND

Aluminum 78,100 14,700 8,760 14,900 11,500
Arsenic 3.59 1.67 0.599 ND 0.564
Barium 15,600 227 155 216 206
Beryllium 156 0.887 0.449 J 0.830 0.586
Calcium N/A 15,700 15,700 18,200 17,700
Chromium 219 7.54 3.27 2.24 2.43

Cobalt 23c 6.96 2.75 1.63 2.32
Copper 3,130 8.16 3.70 7.90 4.36
Iron 54,800 12,800 7,850 13,500 9,860
Lead 400 12.4 5.14 3.65 4.43
Magnesium N/A 4,800 3,160 4,650 3,800
Manganese 10,700 390 270 330 345
Mercury 7.71 0.022 J ND 0.023 ND
Potassium N/A 3,130 1,960 2,940 2,480
Sodium N/A 531 284 626 348
Thallium 5.16 0.103 J ND 0.063 J ND
Vanadium 391 20.4 9.11 5.91 8.18
Zinc 23,500 39.0 12.6 7.38 11.0

BoreDrainField BoreDrainField BoreDrainField BoreDrainField
542DRN060210 542DRN070105 542DRN070210 542DRN080105

11/10/00 11/10/00 11/10/00 11/10/00
10 feet bgs 5 feet bgs 10 feet bgs 5 feet bgs

VOCs - EPA
Method 8260B Toluene 5,570 ND 0.00033 J 0.00022 J ND

Aluminum 78,100 5,630 7,440 7,500 9,700
Arsenic 3.59 0.778 0.597 0.640 0.824
Barium 15,600 96.2 194 162 176
Beryllium 156 ND 0.399 J 0.440 J 0.503 J
Calcium N/A 8,480 20,000 16,700 18,400
Chromium 219 1.84 2.53 4.14 3.76

Cobalt 23c 1.53 2.44 2.79 3.00
Copper 3,130 2.04 2.64 4.90 3.73
Iron 54,800 5,230 7,270 7,660 7,590
Lead 400 2.80 4.50 5.04 5.50
Magnesium N/A 1,910 2,940 2,840 3,320
Manganese 10,700 170 259 247 276
Mercury 7.71 ND 0.0084 J ND 0.019 J
Potassium N/A 1,180 1,380 1,410 2,010
Sodium N/A 155 253 315 273
Thallium 5.16 ND ND ND 0.069 J
Vanadium 391 5.60 8.67 11.1 9.73
Zinc 23,500 7.43 10.7 13.2 14.3

BoreDrainField BoreDrainField BoreDrainField BoreDrainField
542DRN080210 542DRN090105 542DRN090210 542DRN100105

11/10/00 11/10/00 11/10/00 11/10/00
10 feet bgs 5 feet bgs 10 feet bgs 5 feet bgs

VOCs - EPA
Method 8260B Toluene 5,570 0.00034 J ND 0.00061 J 0.00031 J

Aluminum 78,100 5,830 9,460 11,200 6,810
Arsenic 3.59 0.562 0.767 1.05 0.848
Barium 15,600 147 203 169 191
Beryllium 156 0.391 J 0.530 J 0.684 0.430 J
Cadmium 77.9 ND ND ND 0.052 J
Calcium N/A 14,300 17,100 17,900 19,600
Chromium 219 4.85 4.02 4.49 3.76

Cobalt 23c 2.39 3.38 4.18 3.52
Copper 3,130 4.29 4.95 6.75 3.83
Iron 54,800 6,360 8,700 10,600 7,640
Lead 400 4.54 6.12 7.76 6.24
Magnesium N/A 2,300 3,450 3,910 2,720
Manganese 10,700 224 289 336 284
Mercury 7.71 0.016 J 0.011 J 0.022 J 0.013 J
Potassium N/A 1,130 1,900 2,260 1,220
Sodium N/A 230 282 566 289
Thallium 5.16 ND 0.072 J 0.069 J 0.064 J
Vanadium 391 8.61 13.7 12.9 11.9
Zinc 23,500 12.1 17.2 30.0 17.2

Analyte
NMED

Residential

Soil SSLb

NMED
Residential

Soil SSLb

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory

Method

Analyte

Metals - EPA
Method 6010

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory

Method

Chemical 
Class and
Laboratory

Method

Analyte
NMED

Residential

Soil SSLb

Table 7-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 11, 
Building 541 and 542a, Fort Wingate Depot Activity (concentrations in mg/kg) (3 of 5) 
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Table 7-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 11, 
Building 541 and 542a, Fort Wingate Depot Activity (concentrations in mg/kg) (4 of 5) 

BoreDrainField
BoreEast

LoadingDock
BoreEast

LoadingDock
542DRN100210 542ELD010105 542ELD010210

11/10/00 11/30/00 11/30/00
10 feet bgs 5 feet bgs 10 feet bgs

VOCs - EPA
Method 8260B Toluene 5,570 ND 0.00020 J ND

Acenaphthene 3,440 ND 0.019 J 15.4 J
Acenaphthylene N/A ND ND 0.474 J
Anthracene 17,200 ND 0.014 J 24.0 J
Benzo(a)anthracene 4.81 ND 0.050 J 8.53 J
Benzo(a)pyrene 0.481 ND 0.040 J 2.50 J
Benzo(b)fluoranthene 4.81 ND 0.057 J 3.94 J
Benzo(g,h,i)perylene N/A ND ND 0.839 J
Benzo(k)fluoranthene 48.1 ND 0.015 J 1.26 J
Carbazole N/A ND ND 2.88 J
Chrysene 481 ND 0.052 J 7.62 J
Dibenzofuran 78c ND ND 8.41 J
Fluoranthene 2,290 ND 0.153 J 46.6 J
Fluorene 2,290 ND 0.0095 J 16.8 J
Indeno(1,2,3-cd)pyrene 4.81 ND ND 0.849 J
2-Methylnaphthalene N/A ND ND 0.755 J
Naphthalene 45 ND ND 0.418 J
Phenanthrene 1,830 ND 0.037 J 88.7 J
Pyrene 1,720 ND 0.195 36.8 J
Aluminum 78,100 7,890 8,050 22,000
Arsenic 3.59 0.865 0.581 1.00 J
Barium 15,600 127 326 393 J
Beryllium 156 0.427 J 1.39 0.957
Cadmium 77.9 ND 0.172 0.248 J
Calcium N/A 12,300 21,400 29,300 J
Chromium 219 3.75 5.20 9.62 J

Cobalt 23c 3.50 3.65 12.4 J
Copper 3,130 4.48 4.77 23.8 J
Iron 54,800 7,830 14,000 19,700
Lead 400 6.06 17.0 42.4 J
Magnesium N/A 2,780 2,770 8,440 J
Manganese 10,700 252 520 495
Mercury 7.71 0.021 J 0.011 J 0.033
Nickel 1,560 ND ND 18.0 J
Potassium N/A 1,690 1,670 3,740
Sodium N/A 209 103 1,620 J
Thallium 5.16 0.067 J 0.059 J 0.082 J
Vanadium 391 11.0 17.0 49.4 J
Zinc 23,500 17.0 34.9 54.9 J
HMX 3,060 ND 0.67 0.928 J
RDX 35.6 ND 0.844 0.37

Chemical 
Class and
Laboratory

Method

Analyte
NMED

Residential

Soil SSLb

Explosives - EPA 
Method 8330

SVOCs - EPA
Method 8270B

Metals - EPA
Method 6010

 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 7-23 April 2010 
 
 

Table 7-1 Summary of Reportable Concentrations for Soil Analyses Completed at SWMU 11, 
Building 541 and 542a, Fort Wingate Depot Activity (concentrations in mg/kg) (5 of 5) 

Outfall
BoreEast

LoadingDeck
Cesspool SepticTank

542OUTSED01 542ELD010210-FD 542CESSED01 542SEPSED01
11/07/00 11/30/00 11/07/00 11/07/00

0.5 feet bgs 10 feet bgs 0.5 feet bgs 0.5 feet bgs
Carbon disulfide 1,940 ND ND ND 0.117 J
Methylene chloride 199 0.00074 J ND 0.0016 J ND
2-Methylnaphthalene N/A ND ND ND 0.014 J
Acenaphthene 3,440 ND 0.083 J ND ND
Anthracene 17,200 ND 0.054 J ND 0.024 J
Benzo(a)anthracene 4.81 ND 0.094 J 0.022 J 0.094 J
Benzo(a)pyrene 0.481 ND 0.043 J 0.028 J 0.069 J
Benzo(b)fluoranthene 4.81 ND 0.069 J 0.089 J 0.091 J
Benzo(g,h,i)perylene N/A ND ND ND 0.045 J
Benzo(k)fluoranthene 48.1 ND 0.022 J 0.025 J 0.034 J

Carbazole N/A ND ND 0.0091 J ND
Chrysene 481 ND 0.093 J 0.044 J 0.094 J

Dibenzofuran 78c ND 0.026 J ND ND
Fluoranthene 2,290 ND 0.283 J 0.044 J 0.168 J
Fluorene 2,290 ND 0.046 J ND 0.018 J
Indeno(12,3-cd)pyrene 4.81 ND ND ND 0.050 J
Naphthalene 45 ND ND ND 0.059 J
Phenanthrene 1,830 ND 0.195 J ND 0.143 J
Pyrene 1,720 ND 0.328 J 0.035 J 0.168 J
Aluminum 78,100 11,400 19,500 10,800 1,050
Antimony 31.3 ND ND ND 2.77 J
Arsenic 3.59 0.804 1.84 1.03 8.32

Barium 15,600 159 444 J 185 23.1
Beryllium 156 0.592 0.853 0.642 ND
Cadmium 77.9 0.060 J 0.072 J ND 4.28
Calcium N/A 15,000 21,800 J 19,500 1,570
Chromium 113,000 4.21 5.07 J 4.51 11.9

Cobalt 23c 2.89 5.42 J 3.43 0.606
Copper 3,130 5.56 24.4 J 6.48 26.0
Iron 54,800 9,410 27,800 9,580 2,350
Lead 400 7.56 9.10 J 6.56 98.7
Magnesium N/A 3,900 13,300 J 3,960 212
Manganese 10,700 295 610 343 16.3
Mercury 7.71 0.019 J 0.021 J 0.012 J 0.377
Nickel 1,560 ND 26.7 J ND ND
Potassium N/A 2,780 3,420 2,720 272 J
Selenium 391 ND ND ND 1.52 J
Sodium N/A 76.1 3,450 J 131 272
Silver 391 ND ND ND 0.933 J
Thallium 5.16 0.056 J 0.149 J 0.215 J ND
Vanadium 391 10.7 16.6 J 12.3 3.28
Zinc 23,500 22.1 24.6 J 16.1 6120

Wipe Wipe Wipe
B542WIPE04 B542WIPE06 B542WIPE07

10/19/00 10/19/00 10/19/00
Surface Sample Surface Sample Surface Sample

Explosives - EPA 
Method 8330

HMX 3,060 0.011 0.012 0.009

a  Data referenced from PMC, 2002
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations exceeding SSLs are bold.
c  EPA Region 6 Human Health Specific Screening Levels, December 2009.
Positive detections of organic compounds are shaded.
bgs – below ground surface   N/A – not applicable   ND – not detected   FD – field duplicate  
J – Estimated value below RL

(wipe concentrations in mg/cm2)

VOCs - EPA
Method 8260B

Chemical 
Class and
Laboratory

Method

Analyte

NMED
Residential

Soil SSLb

Chemical 
Class and
Laboratory

Method

Analyte

NMED
Residential

Soil SSLb

SVOCs - EPA
Method 8270B

Metals - EPA
Method 6010
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Table 7-2 Summary of Reportable Explosives Concentrations in Groundwater, 
Western Workshop Areas, Fort Wingate Depot Activity a (concentrations in µg/L)  

TMW11 TMW11 FD TMW15 TMW11 TMW11 FD TMW15

2/16/01 2/16/01 2/16/01 4/30/01 4/30/01 5/1/01

RDX N/A N/A 0.260 J 0.290 J ND 0.270 J 0.270 J ND
2,4-Dinitrotoluene N/A N/A ND ND ND ND ND 0.180 J
2,6-Dinitrotoluene N/A N/A ND ND ND ND ND ND
Nitrobenzene N/A N/A ND ND ND ND ND ND
Nitrate-N 10,000 10,000 690 690 1,800 720 700 1,600
Nitrite-N by Calculation N/A 1,000 ND 40 J ND 200 J 200 J 200 J
Fluoride 1,600 4,000 ND ND ND 1,800 1,600 ND

a  Data referenced from PMC, 2002
b  New Mexico Water Quality Control Commission Standard, if available
c  EPA Drinking Water Maximum Contaminant Level, if available
N/A – not applicable   ND – not detected   FD – field duplicate   J – Estimated value below RL

TMW14A TMW16 TMW17 TMW18 TMW19

5/2/01 5/3/2001 4/30/2001 5/1/2001 5/2/2001

RDX N/A N/A 0.120 J ND ND ND ND
2,4-Dinitrotoluene N/A N/A ND 0.130 J ND 0.140 J 0.100 J
2,6-Dinitrotoluene N/A N/A ND ND ND 0.24 ND
Nitrobenzene N/A N/A 0.22 ND ND ND ND
Nitrate-N 10,000 10,000 ND ND ND ND ND
Nitrite-N by Calculation N/A 1,000 ND ND ND ND ND
Fluoride 1,600 4,000 580 ND 1,900 ND ND

a  Data referenced from PMC, 2002
b  New Mexico Water Quality Control Commission Standard, if available
c  EPA Drinking Water Maximum Contaminant Level, if available
N/A – not applicable   ND – not detected   FD – field duplicate   J – Estimated value below RL

Water Quality 
Chemistry

Chemical 
Class and
Laboratory

Method

Analyte
NMWQCC 

Standardb

Explosives - Method 
8330

Explosives - Method 
8330

EPA MCLc

Water Quality 
Chemistry

Chemical 
Class and
Laboratory

Method

Analyte EPA MCLcNMWQCC 

Standardb
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Explosives Perchlorate VOCs SVOCs TPH-DRO Metals

8330B 6850 8260B 8270C 8015B
SW6010B and 

SW7471A

Explosives Perchlorate
Volatile Organic 

Compounds

Semi-Volatile 
Organic 

Compounds

Diesel Range 
Organics

RCRA Metals

Sample ID
Sample 
Location

Sample Depth
(feet bgs) Sample Type COC Comment

0611-SB09-D-0001 SB09 0-1 Discrete X X X X X

0611-SB09-D-0001 MS/MSD SB09 0-1 Discrete MS/MSD X X X X X

0611-SB09-D-0405 SB09 4-5 Discrete X X X X X

0611-SB09-D-0405-DUP SB09 4-5 Discrete Dup X X X X X

0611-SB10-D-0405 SB10 4-5 Discrete X X X X X

0611-SB10-D-0910 SB10 9-10 Discrete X X X X X

0611-SB10-D-6465 SB10 64-65 Discrete X X X X X

0611-SB11-D-0405 SB11 4-5 Discrete X X X X X

0611-SB11-D-0405-DUP SB11 4-5 Discrete Dup X X X X X

0611-SB11-D-0910 SB11 9-10 Discrete X X X X X

0611-SB11-D-1920 SB11 19-20 Discrete X X X X X

0611-SB11-D-6465 SB11 64-65 Discrete X X X X X

0611-SB12-D-0001 SB12 0-1 Discrete X X X X X

0611-SB12-D-0001-DUP SB12 0-1 Discrete Dup X X X X X

0611-SB12-D-0405 SB12 4-5 Discrete X X X X X

0611-SB12-D-0910 SB12 9-10 Discrete X X X X X

0611-SB12-D-6465 SB12 64-65 Discrete X X X X X

0611-SB13-D-0405 SB13 4-5 Discrete X X X X X

0611-SB13-D-0405-DUP SB13 4-5 Discrete Dup X X X X X

0611-SB13-D-0910 SB13 9-10 Discrete X X X X X

0611-SB13-D-0910 MS/MSD SB13 9-10 Discrete MS/MSD X X X X X

0611-SB13-D-1920 SB13 19-20 Discrete X X X X X

0611-SB13-D-6465 SB13 64-65 Discrete X X X X X

0611-TB01-D SWMU 11 N/A Discrete Trip Blank X

0611-EB01-D SWMU 11 N/A Discrete Equipment Blank X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate)

0611-TB02-D SWMU 11 N/A Discrete Trip Blank X

0611-EB02-D SWMU 11 N/A Discrete Equipment Blank X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate)

57 57 57 57 4 57
6 6 6 6 1 6
2 2 2 2 1 2
0 0 2 0 0 0
2 2 2 2 1 2

Total Soil Samples 67 67 67 67 7 67

Total Water Samples 2 2 4 2 1 2

69 69 71 69 8 69

Notes
bgs - below ground surface
Discrete = discrete location sample
Dup = duplicate sample
Lab QC = Matrix spike/matrix spike duplicate sample set which will be triple the normal sample volume
MS/MSD = matrix spike/matrix spike duplicate

Method

Total Analyses

Specific Analyses Requested

Total Normal Samples
Total Duplicates

Total Equipment Blanks (Rinsate water sample)
Total Trip Blanks

Total MS/MSD Samples (lab counts each separately)

Table 7-3 Proposed RCRA Facility Investigation Sampling and Analyses for SWMU 11, Fort Wingate Depot Activity (1 of 2) 
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Explosives Perchlorate VOCs SVOCs TPH-DRO Metals

8330B 6850 8260B 8270C 8015B
SW6010B and 

SW7471A

Explosives Perchlorate
Volatile Organic 

Compounds

Semi-Volatile 
Organic 

Compounds

Diesel Range 
Organics

RCRA Metals

Sample ID
Sample 
Location

Sample Depth
(feet bgs) Sample Type COC Comment

0611-SB09-D-0001 SB09 0-1 Discrete X X X X X

0611-SB09-D-0001 MS/MSD SB09 0-1 Discrete MS/MSD X X X X X

0611-SB09-D-0405 SB09 4-5 Discrete X X X X X

0611-SB09-D-0405-DUP SB09 4-5 Discrete Dup X X X X X

0611-SB10-D-0405 SB10 4-5 Discrete X X X X X

0611-SB10-D-0910 SB10 9-10 Discrete X X X X X

0611-SB10-D-6465 SB10 64-65 Discrete X X X X X

0611-SB11-D-0405 SB11 4-5 Discrete X X X X X

0611-SB11-D-0405-DUP SB11 4-5 Discrete Dup X X X X X

0611-SB11-D-0910 SB11 9-10 Discrete X X X X X

0611-SB11-D-1920 SB11 19-20 Discrete X X X X X

0611-SB11-D-6465 SB11 64-65 Discrete X X X X X

0611-SB12-D-0001 SB12 0-1 Discrete X X X X X

0611-SB12-D-0001-DUP SB12 0-1 Discrete Dup X X X X X

0611-SB12-D-0405 SB12 4-5 Discrete X X X X X

0611-SB12-D-0910 SB12 9-10 Discrete X X X X X

0611-SB12-D-6465 SB12 64-65 Discrete X X X X X

0611-SB13-D-0405 SB13 4-5 Discrete X X X X X

0611-SB13-D-0405-DUP SB13 4-5 Discrete Dup X X X X X

0611-SB13-D-0910 SB13 9-10 Discrete X X X X X

0611-SB13-D-0910 MS/MSD SB13 9-10 Discrete MS/MSD X X X X X

0611-SB13-D-1920 SB13 19-20 Discrete X X X X X

0611-SB13-D-6465 SB13 64-65 Discrete X X X X X

0611-TB01-D SWMU 11 N/A Discrete Trip Blank X

0611-EB01-D SWMU 11 N/A Discrete Equipment Blank X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate)

0611-TB02-D SWMU 11 N/A Discrete Trip Blank X

0611-EB02-D SWMU 11 N/A Discrete Equipment Blank X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate)

57 57 57 57 4 57
6 6 6 6 1 6
2 2 2 2 1 2
0 0 2 0 0 0
2 2 2 2 1 2

Total Soil Samples 67 67 67 67 7 67

Total Water Samples 2 2 4 2 1 2

69 69 71 69 8 69

Notes
bgs - below ground surface
Discrete = discrete location sample
Dup = duplicate sample
Lab QC = Matrix spike/matrix spike duplicate sample set which will be triple the normal sample volume
MS/MSD = matrix spike/matrix spike duplicate

Method

Total Analyses

Specific Analyses Requested

Total Normal Samples
Total Duplicates

Total Equipment Blanks (Rinsate water sample)
Total Trip Blanks

Total MS/MSD Samples (lab counts each separately)

Table 7-3 Proposed RCRA Facility Investigation Sampling and Analyses for SWMU 11, Fort Wingate Depot Activity (2 of 2) 
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Photograph 7-1 Building 542, facing west, Fort Wingate Depot Activity 

 
Photograph 7-2 Building 542, facing west, Fort Wingate Depot Activity 
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Photograph 7-3 Building 542, facing northeast, Fort Wingate Depot Activity 

 
Photograph 7-4 Building 542 interior floor drain, Fort Wingate Depot Activity 
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Photograph 7-5 Building 542 interior, Fort Wingate Depot Activity 

 
Photograph 7-6 Building 541, facing south, Fort Wingate Depot Activity 
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8.0 SWMU 20: Western Landfill 

8.1 Background 

8.1.1 Location, Description, and Operational History 
The Western Landfill Area is an inactive burial site located approximately 0.5 mile west of the 
Administrative Area, southwest of the Sewage Treatment Plant and directly west of Building 23 as 
shown in Figures 8-1 and 8-2. Photographs 8-1 through 8-6, which are provided at the end of this 
section, show various views of the Western Landfill. The Western Landfill is predominantly located 
in Parcel 7, but is partially located in Parcel 6 and has therefore been included with the Parcel 6 
investigation activities. 

Based on review of historical aerial photography, the Western Landfill Area originally appeared to 
consist of four elongated areas or closed trenches defined by depressions and disturbed vegetation 
(ERM, 1997). Each area was approximately 100 feet in length and 50 feet in width, and generally 
oriented from north to south (ERM, 1997). A large mound of soil remained in the vicinity which is 
likely native soils resulting from trench excavation activities (ERM, 1997). Personnel previously 
stationed at the FWDA installation reported that the trenches were excavated shortly before the 
installation was closed in 1993, and nonhazardous materials (for example, trash, refuse, debris, etc.) 
were disposed of in the trenches (ERM, 1997). However, aerial photographs show historical 
operations at this location beginning prior to 1948. Three additional large disturbed areas were also 
located in proximity to the four trenches (ERM, 1997). Environmental restoration activities were 
completed at these seven areas in 2005 (USACE, 2005). All debris was removed from the trenches 
and soil confirmation sampling verified that all hazardous materials and contaminated soil were 
removed from the excavations. The trenches were backfilled with clean soil and the area has since 
been revegetated. 

Previous interpretation of aerial photography also indicated that an area to the southwest of the 
Western Landfill may have had historic operations. This site is described as Feature 4 and is adjacent 
to the former location of a pre-World War II (WWII) magazine as shown in Figures 8-2 and 8-3. 
Feature 4 has not been previously investigated. 

8.1.2 Surface Conditions 
The SWMU 20 area is generally flat and the vegetation cover consists mostly of grass and sagebrush. 
SWMU 20 is immediately to the east of a regional drainage arroyo. 

8.1.3 Subsurface Conditions 
The SWMU 20 area is underlain by unconsolidated alluvium to depths of at least 15 feet bgs as 
determined during the landfill waste removal activities (USACE, 2005). No groundwater wells have 
been installed at SWMU 20, but the depth to groundwater in this area is estimated to be 60 to 
70 feet bgs. 
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Figure 8-1 Location Map for SWMU 20, Fort Wingate Depot Activity 
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Figure 8-2 Aerial Photograph 2005 SWMU 20, Fort Wingate Depot Activity 
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8.1.4 Waste Characteristics and Contaminants of Potential Concern 
As determined from the 2001 removal activity, the waste encountered in the Western Landfill 
generally consisted of solid waste of the sort typically generated during the warehousing, packaging, 
and demilitarization of munitions, with a few exceptions. The primary types of waste included metal 
banding, various types of wood debris, plastic debris, electrical wiring, and construction and 
demolition debris. Minor amounts of glass, ash, automobile parts, and a few crushed metal and plastic 
containers were also present. Material described as unusual included 120 demilitarized projectiles and 
demolition debris thought to be associated with the Deactivation Furnace were found in trench DT4, 
several crushed drums were found in trench DT2, and several areas thought to be ash were 
encountered. There is no reason to expect a release at Feature 4 other than its proximity to the 
Western Landfill. Due to the items recovered and compounds detected in soil during excavation of 
the nearby Western Landfill, COPCs for Feature 4 include explosives, RCRA metals, VOCs, SVOCs, 
pesticides, and chlorinated herbicides. 

8.2 Previous Investigations 

8.2.1 Nonsampling Data 
Nonsampling data available for SWMU 20 are summarized below. 

Aerial Report; Environmental Research, Inc., 2006 
Previous nonsampling data includes aerial imagery from 1935, 1948, 1952, 1958, 1962, 1966, 1973, 
1978, 1985, 1991, 1993, and 1997 (ERI, 2006). The 1935 aerial photograph shows a pre-World 
War II (WWII) magazine located to the south of the Western Landfill and to the east of Feature 4, as 
well as dirt roads that lead to this area (Figure 8-3). Historical operations at SWMU 20 are first 
visible beginning with the 1948 aerial photo where an access road is shown leading to an area of 
dark-toned material and debris. This photo also shows a drainage feature that was constructed to 
channelize the arroyo to the west of this area. By 1948 the pre-WWII magazine had been removed. 
However, dirt roads are still present in this area and they lead to Feature 4, which is an area that may 
be disturbed ground or natural vegetation that is adjacent to the constructed drainage feature. 
Historical operations are present at SWMU 20 through the 1966 aerial photograph with signs of 
debris, ground scars, and trenching. However, historical operations or signs of an environmental 
release at Feature 4 were not specifically observed in any of the available aerial photographs. 

Report of Investigation for Potential Environmental Areas of Concern; USACE, 2007 
This report documents an investigation completed at AOCs located outside of the boundaries of 
current SWMUs and AOCs. Investigation activities were not completed within SWMU 20. However, 
the report includes background information relevant to the WWI magazines. A World War I (WWI) 
magazine was formerly located within SWMU 20 to the east of Feature 4. WWI magazines 
historically stored bulk explosives in boxes prior to WWII. The magazines were wood buildings with 
metal roofs and were approximately 20 feet by 50 feet in size. All WWI magazines were demolished 
prior to WWII to clear space for the current structures at FWDA. 
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Figure 8-3 Aerial Photograph 1935, SWMU 20, Fort Wingate Depot Activity 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity  8-7  April 2010 
 
 
 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 8-8  April 2010 

8.2.2 Sampling Data 
Previous investigation phases have been completed at SWMU 20 and are summarized below. 
Available analytical data from previous investigations are summarized in Table 8-1 (provided at the 
end of this section). The samples designated as “Excavation Derived Waste” represent the 
composition of the waste that was removed; the samples designated as “Confirmation Samples” 
represent the existing material that remained in place after excavation. Figure 8-4 presents the 
locations of previous investigation activities. 

Final Remedial Investigation/Feasibility Study & RCRA Corrective Action Program Document; 
ERM Program Management Company, 1997 
Twenty-nine investigation trenches were completed in the four main trenches (DT1 to DT4) and three 
disturbed areas (DA1 to DA3) during the remedial investigation (RI) to determine the depth of the 
landfill. The investigation trenches penetrated the full thickness of wastes in the vertical and 
horizontal planes. Waste was encountered in all four disposal trenches and one of the disturbed 
ground areas. The waste encountered in the Western Landfill generally consisted of solid waste of the 
sort typically generated during the warehousing, packaging, and demilitarization of munitions, with a 
few exceptions. The primary types of waste included metal banding, various types of wood debris, 
plastic debris, electrical wiring, and construction and demolition debris. Minor amounts of glass, ash, 
automobile parts, and a few crushed metal and plastic containers were also present. Material 
described as unusual included 120 demilitarized projectiles and demolition debris thought to be 
associated with the Deactivation Furnace were found in trench DT4, several crushed drums were 
found in trench DT2, and several areas thought to be ash were encountered. The report does not 
indicate the specific locations where ash was found. 

Generally, a cover of 1 to 7 feet of sandy silt to silty-clayey sand was observed over the disposal 
trenches. The maximum depth of waste ranged from approximately 7 to 14 feet bgs. During the RI, 
15 waste and 16 soil samples were collected and analyzed for explosives, VOCs, SVOCs, pesticides, 
PCBs, metals, and nitrate/nitrite. Several SVOCs, three VOCs (bromomethane, 1,1,1-trichloroethane, 
and chlorobenzene), pesticides, and metals were detected at low concentrations exceeding 
background values of native soil. The report does not indicate a specific source for the final 
background values, only a description of a 1992 work plan that outlined the methodology for 
determination of the background values. Area DA3 was the only disturbed area found to contain 
significant amounts of waste: a layer of 5-inch rocket fins present from just below the ground surface 
to a depth of approximately 3 feet bgs. Investigation trenches were able to penetrate the full thickness 
of the wastes. The extent of contamination was believed to be limited to the visible waste and 
associated matrix and not to have impacted the native soil below the landfill. However, there is no 
indication in the report as to why the waste was not expected to have impacted the native soil. 
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Figure 8-4 Previous Investigation Areas, SWMU 20, Fort Wingate Depot Activity 
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Final Report Removal and Disposal of Western Landfill; USACE, 2005 
In 2001, waste and debris were removed from the Western Landfill. Approximately 12,800 yd3 of 
debris and soil were excavated and disposed of off site. No live munitions or explosives of concern 
(MEC) items were recovered during removal activities. Approximately 186 tons of MEC-related 
scrap and metal debris were recovered and recycled during these activities. No unexploded ordnance 
(UXO) was found in any of the landfill cells or at the site. Compounds detected in the excavated soil 
included several VOCs, SVOCs, pesticides, and chlorinated herbicides at concentrations below their 
respective NMED SSLs or EPA RSLs. Arsenic was detected at several locations with a maximum 
concentration of 9.9  mg/kg at Site 4, which is above the NMED SSL of 3.59 mg/kg. Additionally, 
benzo(a)pyrene was detected at Site 1 at a concentration of 0.68J mg/kg, which is above the NMED 
SSL of 0.481 mg/kg. 

Following the excavation activities, confirmation soil samples were collected from the bottom of the 
excavations and the site was backfilled with clean soil, regraded, and revegetated. Post-excavation 
confirmation samples detected low or qualified concentrations of toluene and five chlorinated 
herbicide compounds, at concentrations below their applicable NMED SSLs or EPA RSLs. 

Final Report on Airborne Geophysical Survey; Battelle, 2009 

In January, 2009, a low-altitude airborne vertical magnetic gradient geophysical survey was 
conducted over the Fort Wingate Army Depot, New Mexico. The objective of the survey was to 
collect data over areas delineated by the United States Army Engineering Support Center to define the 
limits of UXO contamination with an emphasis on pits and trenches. The main survey area consisted 
of 1,650 acres; however, due to topography and vegetation, only 1,489 acres were actually surveyed. 
The typical survey altitude was 1 to 5 meters above ground level in the low, flat areas, and 5 to 10 
meters above ground level in the valleys and rugged terrain areas. 

The results of the airborne geophysical survey for SWMU 20 are shown in Figure 8-5. 

8.2.3 Conceptual Model 

8.2.3.1 Nature and Extent of Contamination 
Based on review of the operational history of the Western Landfill, visual inspection of the site, and 
evaluation of available analytical data, the release of COPCs to the environment is limited to the 
former landfill trench locations that have since been excavated and removed (USACE, 2005). 
Post-excavation confirmation samples detected low or qualified concentrations of toluene and five 
chlorinated herbicide compounds, at concentrations below their applicable NMED SSLs or EPA 
RSLs. Based on previous investigations at SWMU 20, the COPCs for this site are explosives, RCRA 
metals, VOCs, SVOCs, pesticides, and chlorinated herbicides. Historical soil analytical data from the 
various investigation phases are presented in Table 8-1 (provided at the end of this section).The 
nature and extent of contamination has been defined and remediated at the Western Landfill. The 
nature and extent of potential soil contamination at Feature 4 to the southwest of the Western Landfill 
has not been evaluated. 

8.2.3.2 Fate and Transport 
If contamination is present at Feature 4 of SWMU 20, it could pose a threat to human health and the 
environment through exposure to contaminated surface or subsurface soils.  

8.2.3.3 Data Gaps 
No historic sampling data exist for Feature 4. 
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Figure 8-5 Airborne Geophysical Survey, 2008, Fort Wingate Depot Activity 
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8.3 Investigation Methods 

8.3.1 Contaminant Source 
The potential contaminant source associated with Feature 4 of SWMU 20 would be undocumented 
historical releases of hazardous substances to the surface or subsurface soils as a result of 
undocumented historical operations at this site. 

8.3.2 Media Characterization 
The presence of soil contamination at Feature 4 of SWMU 20 will be evaluated by collecting soil 
samples from one direct-push borehole in an area most likely to have been potentially impacted by 
historical operation. An aerial magnetometry survey was completed in January 2009. The magnetic 
anomalies associated with Feature 4 are shown on Figure 8-5.Since no subsurface disturbance was 
indicated in the historical aerial photographs, no burial activities are believed to have occurred at 
Feature 4. Therefore, the soil boring location was chosen based on evidence of historical surface 
disturbance identified in the historical aerial photographs and the magnetic anomaly at the northern 
end of Feature 4. The final soil boring location will be determined during the field investigation and 
will be located in an area believed to represent the area most likely to have been impacted by 
historical operations. 

8.3.3 Quality Assurance/Quality Control 
The QA/QC practices specified in the project QAPP (included as Appendix C) will be followed 
during all sampling activities.  

8.4 Scope of Activities 
The following field activities will be conducted during the RFI at Feature 4 of SWMU 20: 

 Installation of one soil boring using direct-push drilling methods. 

 Collection and analysis of surface and subsurface soil samples. 

8.4.1 Borehole Installation and Soil Sampling 
Soil sampling will be conducted to evaluate the potential presence of environmental impacts from 
potential undocumented historical operations at Feature 4 of SWMU 20. Due to the proximity of this 
site to the Western Landfill, the COPCs for the Western Landfill will be investigated at Feature 4. 

Field activities will include the advancement of one soil boring at the site. An approximate borehole 
location is shown in Figure 8-2 although the final location will be selected to represent the location 
most likely to have been potentially impacted by historical operations at Feature 4. The location will 
be chosen during the field investigation as potential ground surface disturbances observed in the 
historical aerial photographs in the northern portion of Feature 4 are verified on the ground surface. 
A MI surface soil sample will be collected and analyzed for explosives (EPA Method 8330B) at the 
boring location. The MI decision unit will be 100- by 100-feet in size and will be comprised of 50 MI 
subsamples. One discrete soil sample will also be collected from 4- to 5-feet bgs.  

Once the location is selected, the boring will be advanced to 5 feet bgs with analytical samples 
collected at the 0- to 1-foot bgs and 4- to 5-feet bgs intervals. One subsurface soil boring will be 
advanced using a direct-push drilling method. This method will allow not only sample collection but 
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observation and description of the soil column at each location to allow visual identification of soil 
staining, lithology changes, etc., and collection of field measurements with a PID. 

The sampling process will be completed as follows: 

1. The drilling rods and sampling sleeve will be advanced to each depth interval to recover specified 
samples. 

2. The recovered soil cores will be geologically logged and field-screened using a PID.  

3. Discrete grab soil samples will be extracted from the appropriate depth intervals and placed into 
appropriate sample bottles as specified in the project QAPP (Appendix C).  

4. Remaining soil shall be emptied from the sampling sleeves and contained in drums for 
appropriate sampling and disposal. 

5. At the conclusion of drilling, the borehole will be abandoned by backfilling with hydrated 
bentonite chips. 

6. The borehole location will be identified with a survey spike that incorporates colored flagging. 

Table 8-2 (provided at the end of this section) summarizes the proposed soil sampling at SWMU 20. 
All samples will be analyzed for explosives (EPA Method 8330B); RCRA metals (EPA 
Method 6010B and Method 7471A); VOCs (EPA Method 8260B); SVOCs (EPA Method 8270C); 
pesticides (EPA Method 8081A); and chlorinated herbicides (EPA Method 8151). All samples will be 
analyzed in accordance with the project QAPP (Appendix C).  
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DA1010102 DA1020102 DA1030103 DA2010101
1/23/96 1/23/96 1/23/96 1/24/96

Excavation Excavation Excavation Excavation
SVOCs - EPA
Method 8270B Phenol 0.052 18,300 0.09 0.2 0.11 ND

Arsenic 2.5 3.59 ND ND ND 3.99
Cadmium 1.2 77.9 ND ND ND 2.72
Copper 2.84 3,130 ND ND ND 15.5
Lead 0.467 400 ND ND ND 36
Zinc 3.34 23,500 ND 48.2 ND 64.3

DA2020101 DA2030101 DA3010101 DA3010207
1/24/96 1/24/96 1/25/96 1/25/96

Excavation Excavation Excavation Excavation
2-Methylnaphthalene 0.032 N/A 0.067 0.39 ND ND
Benzo(a)anthracene 0.041 4.81 0.55 ND ND ND
Benzo(b)fluoranthene 0.31 4.81 1.4 ND ND ND
Benzo(g,h,i)perylene 0.18 N/A 0.55 ND ND ND
Benzo(k)fluoranthene 0.13 48.10 0.57 ND ND ND
Chrysene 0.032 481 0.78 0.11 ND ND
Fluoranthene 0.032 2,290 0.28 0.058 ND ND
Phenanthrene 0.032 1,830 0.19 0.19 ND ND
Phenol 0.052 18,300 ND ND 0.13 0.11
Pyrene 0.083 1,720 0.5 0.16 ND ND
Arsenic 2.5 3.59 2.93 ND 6.68 ND
Barium 3.29 15,600 ND ND 798 ND
Lead 0.467 400 ND 74 51 ND
Zinc 2.34 23,500 ND 57 ND ND

DA2020101 DA2030101 DA3010101 DA3010207
1/24/96 1/24/96 1/25/96 1/25/96

Excavation Excavation Excavation Excavation
2-Methylnaphthalene 0.032 N/A 0.067 0.39 ND ND
Benzo(a)anthracene 0.041 4.81 0.55 ND ND ND
Benzo(b)fluoranthene 0.31 4.81 1.4 ND ND ND
Benzo(g,h,i)perylene 0.18 N/A 0.55 ND ND ND
Benzo(k)fluoranthene 0.13 48.10 0.57 ND ND ND
Chrysene 0.032 481 0.78 0.11 ND ND
Fluoranthene 0.032 2,290 0.28 0.058 ND ND
Phenanthrene 0.032 1,830 0.19 0.19 ND ND
Phenol 0.052 18,300 ND ND 0.13 0.11
Pyrene 0.083 1,720 0.5 0.16 ND ND

Western Landfill

SVOCs - EPA
Method 8270B

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Western Landfill

Western Landfill

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

SVOCs - EPA
Method 8270B

Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (1 of 11) 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity  8-17  April 2010 
 

Arsenic 2.5 3.59 2.93 ND 6.68 ND
Barium 3.29 15,600 ND ND 798 ND
Lead 0.467 400 ND 74 51 ND
Zinc 2.34 23,500 ND 57 ND ND

DA3010301 DT1030112 DT1050209 DT2010106
1/25/96 1/12/96 1/12/96 1/16/96

Excavation Excavation Excavation Excavation
VOCs - EPA
Method 8260B Bromomethane 0.26 22.3 ND ND ND 0.37

Acenaphthene 0.041 3,440 ND 0.15 ND ND
Fluoranthene 0.032 2,290 ND 0.16 ND ND
Phenanthrene 0.032 1,830 ND 0.34 ND ND
Phenol 0.052 18,300 0.089 ND ND ND
Pyrene 0.083 1,720 ND 0.17 ND ND

Miscellaneous Nitrite, nitrate - nonspecific 1.0 7,820 ND ND 33 ND
Arsenic 2.5 3.59 ND 2.92 2.95 3.49
Barium 3.29 15,600 ND ND ND 703
Iron 6.66 54,800 38,100 ND ND ND
Zinc 2.34 23,500 ND ND ND 50

DT2010207 DT2010506 DT2010607 DT2020104-FD
1/16/96 1/17/96 1/17/96 1/17/96

Excavation Excavation Excavation Excavation

Miscellaneous Nitrite, nitrate - nonspecific 1 7,820 34 ND ND 52
Arsenic 2.5 3.59 3.54 ND ND ND
Mercury 0.05 7.71 0.0591 ND ND ND
Zinc 2.34 23,500 59.3 52.3 49.4 48.8

DT2020104-FD DT2020204 DT2030102 DT3020212
1/17/96 1/17/96 1/17/96 1/19/96

Excavation Excavation Excavation Excavation
1,1,1-Trichloroethane 0.2 21,800 ND ND 0.43 ND
Chlorobenzene/ Monochlorobenzene 0.1 508 ND ND 0.22 ND
Benzo(a)anthracene 0.041 4.81 ND ND 0.081 ND
Chrysene 0.032 481 ND ND 0.058 ND
Fluoranthene 0.032 2,290 ND ND 0.12 0.065
Phenanthrene 0.032 1,830 ND ND 0.16 0.066
Pyrene 0.083 1,720 ND ND 0.14 ND

Miscellaneous Nitrite, nitrate - nonspecific 1 7,820 58 ND ND 31
Zinc 2.34 23,500 50.1 ND ND 66.4

VOCs - EPA
Method 8260B

SVOCs - EPA
Method 8270B

NMED
Residential

Soil SSLc

Western Landfill

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory
Method

Analyte RLb

Western Landfill

SVOCs - EPA
Method 8270B

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Western Landfill

RLb

NMED
Residential

Soil SSLc

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory
Method

Analyte

Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (2 of 11) 
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Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (3 of 11) 

DT4010106 DT4010208 DT4020107 DT4020212
1/22/96 1/22/96 1/22/96 1/22/96

Excavation Excavation Excavation Excavation
Bis(2-ethylhexyl)phthalate 0.48 280 ND ND ND 6.7
Phenol 0.052 18,300 0.22 0.26 0.18 0.13

Miscellaneous Nitrite, nitrate - nonspecific 1 7,820 42 94 68 38
Arsenic 2.5 3.59 5.05 ND 3.73 ND
Lead 0.467 400 ND 17 ND ND
Zinc 2.34 23,500 ND 63.7 52.2 ND

DT4020306 DT4020416 DT4040206 DT4040409
2/15/96 2/15/96 2/16/96 2/16/96

Excavation Excavation Excavation Excavation

Miscellaneous Nitrite, nitrate - nonspecific 1 7,820 38 ND 70 66
Arsenic 2.5 3.59 2.93 2.71 3 ND
Lead 0.467 400 79 ND 18.9 ND

Site 3 Site 3 Site 3 Site 3 Site 3 Site 3 Site 3 Site 3 Site 3

CF071-III-01/ 
100401/0+0

CF072-III-02/ 
100401/0+25

CF073-III-03/ 
100401/0+50

CF074-III-04/ 
100401/0+75

FD076-III-
06/ 100401

CF076-III-
05/ 

100501/0+
100

CF077-III-
06/ 

100501/0+
125

CF078-III-
07/ 

100501/0+
150

CF079-III-
08/ 

100501/0+
175

Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation
Aluminum N/A 78,100 3,580 6,720 4,900 3,270 4,710 3,910 5,430 6,220 3,670
Antimony 0.12 31.3 0.19B 0.16B 0.19B ND ND 0.17B 0.20B 0.22B 0.18B
Arsenic N/A 3.59 2.0 2.4 2.3 2.1 2.0 2.3 2.1 2.2 2.0
Barium N/A 15,600 193 293 161 145 185 157 183 201 112
Beryllium N/A 156 0.36 0.63 0.56 0.39 0.41 0.41 0.48 0.57 0.37
Cadmium 0.093 77.9 0.039B 0.051B 0.058B 0.044B 0.047B 0.036 0.073B 0.099B 0.05
Calcium N/A N/A 11,900 18,000 13,400 14,000 14,500 11,000 15,900 16,600 13,500
Chromium N/A 219 3.1 5.5 4.2 2.7 3.5 3.3 4.4 4.9 2.9

Cobalt N/A 23d 2.7 4.2 4.1 2.4 3.5 2.8 3.6 4.0 3.0
Copper N/A 3,130 3.2 6.2 5.6 3.0 3.4 3.4 4.1 5.6 3.2
Iron N/A 54,800 6,670 9,600 8,300 6,960 7,160 7,240 7,890 8,880 9,550
Lead N/A 400 5.0 8.0 6.8 5.3 5.5 5.5 6.4 7.4 5.3
Magnesium N/A N/A 1,590 2,780 2,100 1,490 1,850 1,660 2,370 2,660 1,610
Manganese N/A 10,700 234 334 279 331 304 236 298 294 317
Mercury N/A 7.71 0.012B 0.034B 0.025B 0.012B 0.016B 0.016B 0.018B 0.018B 0.013B
Nickel N/A 1,560 3.9 6.8 5.7 4.1 4.5 4.5 5.5 6.2 4.1
Potassium N/A N/A 565 986 723 492 706 618 848 1050 566
Selenium 0.13 391 0.30B 0.41B 0.33B 0.18B 0.24B 0.24B 0.31 0.35B 0.38B
Sodium N/A N/A 224 1090 836 197 368 166 370 452 175
Vanadium N/A 391 10.8 16.0 12.2 10.0 12.3 10.9 12.2 13.7 11.7
Zinc N/A 23,500 13.3 21.6 19.3 12.5 14.6 14.2 18.3 23.1 14.7

Metals - EPA
Method 6010

Confirmation Samples

NMED
Residential

Soil SSLc

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory
Method

Analyte RLb

Western Landfill

SVOCs - EPA
Method 8270B

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Western Landfill

RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory
Method

Analyte
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Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (4 of 11) 

Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6

CF106-VI-03/ 
101201/0+36

CF104-VI-
01/ 

101201/0+11
N

CF105-VI-
02/ 

101201/0+11
S

CF111-VI-05/ 
101201/0+61N

CF112-VI-
06/ 

101201/0+
61S

CF113-VI-
07/ 

101201/0+
86N

CF114-VI-
08/ 

101201/0+
86S

CF115-VI-
09/ 

101201/0+
111N

CF116-VI-
10/ 

101201/0+
115S

Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation
Benzo(a)anthracene 0.380 4.81 0.038J ND ND ND ND ND ND ND 0.035
Benzo(b)fluoranthene 0.380 4.81 0.061J ND ND ND ND ND 0.037J ND 0.061J
Benzo(g,h,i)perylene 0.380 N/A ND ND ND ND ND ND ND ND 0.050J
Benzo(a)fluoranthene 0.380 48.1 ND ND ND ND ND ND ND ND 0.037
Benzo(a)pyrene 0.380 0.481 0.037J ND ND ND ND ND ND ND 0.048J
Chrysene 0.380 481 0.047J ND ND ND ND ND ND ND 0.048J
Fluoranthene 0.380 2,290 0.036J ND ND ND ND ND ND ND ND
Pyrene 0.380 1,720 0.044J ND ND ND ND ND ND ND 0.048J
Aluminum N/A 78,100 5,430 5,340 5,200 4,360 5,920 5,460 6,180 5,810 5,830
Antimony 0.12 31.3 0.33B 0.51B 0.45B 0.36B 0.42B 0.53B 0.43B 0.37B 0.66B
Arsenic N/A 3.59 2.3 2.3 2.3 1.9 2.2 2.3 2.6 2.4 2.7
Barium N/A 15,600 244 194 183 188 239 208 177 194 213
Beryllium N/A 156 0.36 0.42 0.35 0.3 0.46 0.40 0.61 0.42 0.66
Cadmium 0.093 77.9 ND 0.061B ND ND 0.029B ND 0.028B 0.031B 0.035B
Calcium N/A N/A 19,000 24,300 15,000 17,100 21,300 18,800 21,500 17,100 20,700
Chromium N/A 219 4.3 4.3 4.2 3.5 4.5 4.3 4.6 4.6 4.5

Cobalt N/A 23d 3.4 3.3 3.4 2.9 3.7 3.5 4.1 3.6 3.8
Copper N/A 3,130 4.8 5.5 4.2 3.8 5.1 5.2 6.1 6.0 6.9
Iron N/A 54,800 7,050 6,970 7,180 5,760 6,830 6,840 6,880 7,100 8,200
Lead N/A 400 6.9 10.5 6.4 5.4 7.0 8.3 7.2 9.0 8.4
Magnesium N/A N/A 2,520 2,420 2,280 1,980 2,910 2,430 2,450 2,540 2,410
Manganese N/A 10,700 239 401 250 186 253 248 230 273 318
Mercury N/A 7.71 0.0096B 0.013B 0.014B 0.011B 0.0097B 0.013B 0.013B 0.0094B 0.0099B
Nickel N/A 1,560 5.6 5.4 5.4 4.7 6.2 5.7 6.1 6.0 6.2
Potassium N/A N/A 2,050 1,730 1,550 1,430 2,070 2,010 2,160 1,990 2,080
Sodium N/A N/A 98.5B 166 62.8B 113 243 102B 273 98.9B 305
Vanadium N/A 391 12.4 12.7 11.9 9.9 12.7 12.2 17.7 12.6 15.9
Zinc N/A 23,500 17.8 18.3 17.3 14.0 18.0 19.0 19.0 19.9 19.3

2,4-DB (Butoxon) 0.012 490d
0.031J 0.0027J 0.0023J ND 0.028J ND ND ND ND

MCPP 2.100 61d
ND ND ND 1.100J 0.930J 1.300J 1.100J 1.100J 0.830J

2,4,5-TP (Silvex) 0.0053 490d
ND ND ND ND ND ND 0.0062 0.0014J ND

Confirmation Samples

SVOCs - EPA
Method 8270B

Metals - EPA
Method 6010

Chlorinated Herbicides- 
EPA Method 8151A

RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory
Method

Analyte



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity  8-20  April 2010 
 

Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6

CF118-VI-11/ 
101501/0+136N

CF119-VI-
12/ 

101501/0+13
6S

CF120-VI-
13/ 

101501/0+16
1N

CF121-VI-14/ 
101501/0+161S

FD122-08 
101501

CF123-VI-
15/ 

101501/0+
186N

CF124-VI-
16/ 

101501/0+
186S

CF107-VI-
04/ 

101501/0+
36S

FD108-07 
101201

Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation
2-Methylnaphthalene 0.380 N/A ND ND ND ND ND ND ND 0.039J 0.051J
Benzo(a)anthracene 0.380 4.81 ND ND ND ND ND ND ND 0.084J 0.340J
Benzo(b)fluoranthene 0.380 4.81 ND ND ND ND ND ND ND 0.160J 0.500
Benzo(g,h,i)perylene 0.380 N/A ND ND ND ND ND ND ND 0.097J 0.370
Benzo(a)fluoranthene 0.380 N/A ND ND ND ND ND ND ND 0.075J 0.270J
Benzo(a)pyrene 0.380 0.48 ND ND ND ND ND ND ND 0.110J 0.43
Chrysene 0.380 481 ND ND ND ND ND ND ND 0.110J 0.380
Dibenzo(a,h)anthracene 0.380 N/A ND ND ND ND ND ND ND ND 0.052J
Fluoranthene 0.380 2,290 ND ND ND ND ND ND ND 0.099J 0.460
Ideno(1,2,3-CD)pyrene 0.380 4.81 ND ND ND ND ND ND ND 0.100J 0.390
Phenanthrene 0.380 1,830 ND ND ND ND ND ND ND 0.63J 0.062J
Pyrene 0.380 1,720 ND ND ND ND 0.036J ND 0.049J 0.120J 0.500
Beta-BHC 0.0018 2.7 ND ND ND ND 0.003 ND ND 0.0077 ND
4,4-DDD 0.0018 20.3 ND ND ND ND ND ND ND 0.0052 ND
4,4-DDT 0.0018 17.2 ND 0.0046 ND 0.0032J 0.0029J 0.0039 ND 0.0075 ND
Endrin 0.0035 18.3 ND ND ND ND ND ND ND 0.0024J ND
Heptachlor 0.0018 0.871 ND ND ND ND ND ND ND 0.0029 ND

2,4-DB (Butoxon) 0.012 490d ND ND ND ND ND ND ND 0.0034J 0.0038J
Dichloroprop 0.013 N/A ND ND ND ND 0.0014J ND ND 0.00069J ND

MCPP 2.100 61d
ND ND ND ND ND ND ND 0.260J ND

MCPA 1.700 31d
ND ND 0.096J ND ND ND ND 0.270J ND

2,4,5-T 0.0055 610d
0.0025J 0.0027J 0.0029J 0.0036J 0.003J 0.0028J 0.002J 0.0027J ND

Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6

CF118-VI-11/ 
101501/0+136N

CF119-VI-
12/ 

101501/0+13
6S

CF120-VI-
13/ 

101501/0+16
1N

CF121-VI-14/ 
101501/0+161S

FD122-08 
101501

CF123-VI-
15/ 

101501/0+
186N

CF124-VI-
16/ 

101501/0+
186S

CF107-VI-
04/ 

101501/0+
36S

FD108-07 
101201

Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation
Aluminum N/A 78,100 5,990 5,490 5,890 6,420 6,110 5,110 6,060 6,210 4,690
Antimony 0.12 31.3 0.15B 0.23B 0.18B 0.22B 0.20B 0.17B 0.28B 0.48B 0.48B
Arsenic N/A 3.59 2.1 2.7 2.1 2.4 2.4 2.0 2.4 2.2 2.3
Barium N/A 15,600 235 227 190 329 295 273 208 187 190
Beryllium N/A 156 0.47 0.46 0.43 0.49 0.47 0.37 0.5 0.75 0.42
Cadmium 0.093 77.9 0.089B 0.089B 0.059B 0.070B 0.076B 0.055B 0.076B 0.11B 0.038B
Calcium N/A N/A 19,900 19,400 13,800 22,500 20,300 20,500 18,000 19,700 21,300
Chromium N/A 219 4.6 4.5 4.6 4.9 4.7 4.0 4.7 4.9 3.7

Cobalt N/A 23d
3.8 3.6 3.4 4.1 4.1 3.3 3.6 3.6 3.2

Confirmation Samples

Metals - EPA
Method 6010

RLb

NMED
Residential

Soil SSLc

Pesticides - EPA Method 
8081A

Chlorinated Herbicides- 
EPA Method 8151A

Chemical 
Class and
Laboratory
Method

Analyte

Confirmation Samples

SVOCs - EPA
Method 8270B

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (5 of 11) 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity  8-21  April 2010 
 

Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 6

CF118-VI-11/ 
101501/0+136N

CF119-VI-
12/ 

101501/0+13
6S

CF120-VI-
13/ 

101501/0+16
1N

CF121-VI-14/ 
101501/0+161S

FD122-08 
101501

CF123-VI-
15/ 

101501/0+
186N

CF124-VI-
16/ 

101501/0+
186S

CF107-VI-
04/ 

101501/0+
36S

FD108-07 
101201

Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation

Cobalt N/A 23d
3.8 3.6 3.4 4.1 4.1 3.3 3.6 3.6 3.2

Copper N/A 3,130 5.1 5.2 4.8 5.3 5.2 4.1 5.6 7.2 5.4
Iron N/A 54,800 7,620 8,100 7,860 8,170 8,200 6,800 7,790 7,210 6,170
Lead N/A 400 7.6 11.8 7.8 7.7 7.4 6.4 8.0 11.4 8.7
Magnesium N/A N/A 2,640 2,480 2,490 3,020 2,810 2,510 2,540 2,540 2,080
Manganese N/A 10,700 253 258 251 263 296 236 254 237 256
Mercury N/A 7.71 0.013B 0.012B 0.011B 0.015B 0.013B 0.0097B 0.012B 0.0099B 0.014B
Nickel N/A 1,560 5.8 6.0 5.6 6.4 6.2 5.0 5.9 5.6 4.7
Potassium N/A N/A 1,820 1,710 1,980 2,260 2,110 1,660 1,860 1,890 1,720
Selenium 0.13 391 0.11B 0.18B 0.22B 0.21B 0.12B ND 0.24B 0.35B ND
Sodium N/A N/A 142 206 59.7B 212 170 71.5B 149 221 213
Vanadium N/A 391 14.4 13.9 13.5 14.1 14.3 12.5 14.7 15.1 12.2
Zinc N/A 23,500 18.7 20.8 19.7 20.2 19.5 15.4 19.4 20.1 15.9

Site 1 Site 1 Site 1 Site 1 Site 1 Site 1 Site 1

CF040-I-01/ 
082301/0+4

CF041-I-02/ 
082301/0+29

CF042-I-03/ 
082301/0+54

CF043-I-04/ 
082301/0+79

CF047-I-
05/ 

082301/0+
104

CF048-I-
05/ 

082301/0+
129

FD044-04/ 
82301

Excavation Excavation Excavation Excavation Excavation Excavation Excavation
Aluminum N/A 78,100 5,610 6,480 4,710 7,480 6,360 4,330 6,890
Antimony 0.12 31.3 ND ND ND 0.17B 0.17 0.13B 0.20B
Arsenic N/A 3.59 1.8 1.8 1.7 2.2 2.3 1.6 2.1
Barium N/A 15,600 216 244 292 255 219 218 255
Beryllium N/A 156 0.48 0.55 0.43 0.70 0.67 0.45 0.63
Cadmium 0.093 77.9 0.068B 0.052B 0.069B 0.073B 0.22B ND 0.066B
Calcium N/A N/A 19,700 17,900 13,900 18,600 20,900 13,300 19,400
Chromium N/A 219 3.5 3.8 3 4.7 4.9 3.0 4.7

Cobalt N/A 23d 3.4 3.7 3.2 4.8 4.1 2.9 4.1
Copper N/A 3,130 5.4 5.5 5.1 7.6 6.7 3.6 6.8
Iron N/A 54,800 4,950 5,330 4,850 6,530 5,660 4,300 6,060
Lead N/A 400 6.9 6.6 5.8 8.3 8.2 5.2 8.3
Magnesium N/A N/A 2,520 2,790 2,050 3,150 4,970 1,950 3,000
Manganese N/A 10,700 270 291 229 316 315 232 313
Mercury N/A 7.71 0.013B 0.016B 0.017B 0.036B 0.026B 0.12B 0.020B
Nickel N/A 1,560 5.1 5.7 4.8 6.8 6.3 4.2 6.5
Potassium N/A N/A 1,330 1,160 828 1,470 1,400 943 1,400
Selenium 0.13 391 ND 0.14B 0.15B ND 0.39B 0.29B 0.24B
Sodium N/A N/A 260 210 152 284 430 198 279
Vanadium N/A 391 11.1 11.8 10.4 13.6 12.4 10.3 12.8
Zinc N/A 23,500 32.7 20.5 22.4 29.6 32.5 19.0 32.6

2,4-DB (Butoxon) 0.012 490d
ND ND 0.00079J ND ND ND ND

Dichloroprop 0.0012 N/A ND ND ND 0.0074J ND ND ND

MCPP 2.100 61d
ND ND 0.69J ND ND ND 1.8J

Metals - EPA
Method 6010

Chlorinated Herbicides- 
EPA Method 8151A

Confirmation Samples

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Confirmation Samples

RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory
Method

Analyte

Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (6 of 11) 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity  8-22  April 2010 
 

Site 2 Site 2 Site 2 Site 2 Site 2 Site 2

CF080-II-01/ 
100501/0+6 

101101

CF081-II-02/ 
100501/0+31 

101101

FD083-06/ 
100501 
101101

CF082-II-03/ 
100501/0+56

CF087-II-
04/ 

100501/0+
81

CF088-II-
05/ 

100501/0+
106

Excavation Excavation Excavation Excavation Excavation Excavation
Aluminum N/A 78,100 10,200 5,710 8,650 8,970 11,000 8,030
Antimony 0 31.3 0.17B 0.20B 0.18B ND 0.29B 0.25B
Arsenic N/A 3.59 2.7 2.1 2.6 3.4 3.2 2.3
Barium N/A 15,600 266 198 270 140 345 246
Beryllium N/A 156 0.80 0.52 0.69 0.82 0.90 0.65
Cadmium 0 77.9 0.092 0.053B 0.077B 0.12B 0.11B 0.082B
Calcium N/A N/A 19,400 14,400 17,800 27,200 23,900 18,500
Chromium N/A 219 7.6 4.5 6.5 7.2 8.6 6.1

Cobalt N/A 23d 5.4 3.7 4.7 6.1 6.2 4.3
Copper N/A 3,130 7.8 4.6 6.5 10.3 10.5 6.4
Iron N/A 54,800 12,000 8,380 10,500 12,400 13,700 10,100
Lead N/A 400 9.6 6.5 8.5 10.4 11.2 8.3
Magnesium N/A N/A 4,020 2,510 3,630 3,750 4,200 3,400
Manganese N/A 10,700 380 274 320 351 354 322
Mercury N/A 7.71 0.020B 0.017B 0.018B 0.032B 0.041B 0.027B
Nickel N/A 1,560 8.7 5.6 7.7 8.8 9.5 7.2
Potassium N/A N/A 1,780 1,020 1,800 1,790 2,230 1,550
Selenium 0 391 0.36B 0.25B 0.39B 0.33B 0.56B 0.51B
Sodium N/A N/A 486 189 224 300 466 387
Vanadium N/A 391 19.5 13.0 16.8 19.2 21.4 16.2
Zinc N/A 23,500 27.6 17.4 24.2 30.9 34.7 22.4

2,4-D 0 690d ND ND ND ND ND 0.0015J

2,4-DB (Butoxon) 0 490d ND 0.015 ND ND 0.013 ND
Dichloroprop 0 N/A ND 0.0037 ND ND ND ND

MCPP 2 61d
ND ND ND ND 1.9J 1.5J

2,4,5-T 0 610d ND ND 0.0014JB ND ND ND

Site 5 Site 5 Site 5 Site 7 Site 7 Site 7

CF066-V-01/ 
082301/0+10

CF06-V-02/ 
082301/0+35

CF067-V-03/ 
082301/0+60

CF091-VII-01/ 
100401/0+10

CF092-VII-
02/ 

100401/0+
35

CF093-VII-
03/ 

100401/0+
60

Excavation Excavation Excavation Excavation Excavation Excavation
VOCs - EPA
Method 8260B Toluene 0.004 5,570 ND 0.05 ND ND ND ND

Aluminum N/A 78,100 3,050 3,680 5,120 6,830 4,440 3,770
Antimony 0.12 31.3 0.18B 0.15B 0.15B 0.18B 0.20B ND
Arsenic N/A 3.59 1.3 1.1 1.6 1.9 1.6 1.8
Barium N/A 15,600 230 213 277 201 153 152
Beryllium N/A 156 0.28 0.31 0.46 0.53 0.36 0.33
Cadmium 0.093 77.9 0.069B 0.035B 0.073B 0.058B ND 0.095B
Calcium N/A N/A 33,100 18,100 22,400 18,400 18,300 35,900
Chromium N/A 219 1.9 2.2 3.0 5.6 5.5 3.4

Cobalt N/A 23d 2.0 2.2 3.3 3.7 2.5 2.2
Copper N/A 3,130 2.7 3.0 4.5 5.1 3.5 3.3
Iron N/A 54,800 3,590 3,150 4,800 8,100 6,300 6,210
Lead N/A 400 4.4 4.4 6.1 7.0 5.7 5.1
Magnesium N/A N/A 1,560 1,830 2,310 2,840 1,900 1,790
Manganese N/A 10,700 353 240 340 307 253 365
Mercury N/A 7.71 0.0079B 0.0084B 0.0095B 0.014B 0.014B 0.013B
Nickel N/A 1,560 2.9 3.4 4.8 6.2 4.1 3.8
Potassium N/A N/A 1,070 1,200 1,460 1,070 909 1,190
Selenium 0.13 391 0.16B 0.20B 0.095B 0.27B ND 0.12B
Sodium N/A N/A 75.5B 105 160 196 95.5B 266
Vanadium N/A 391 8.4 7.5 11.7 14.1 11.8 10.0
Zinc N/A 23,500 11.5 11.7 17.7 18.7 17.5 12.1

2,4-D 0.0065 690d ND ND ND 0.0016J ND ND
Dichloroprop 0.013 N/A ND ND ND ND ND 0.0028J

2,4,5-T 0.0055 610d ND ND ND 0.003J 0.0037J ND

Metals - EPA
Method 6010

Chlorinated Herbicides- 
EPA Method 8151A

Confirmation Samples

Metals - EPA
Method 6010

Chlorinated Herbicides- 
EPA Method 8151A

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Confirmation Samples

RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory
Method

Analyte

Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (7 of 11) 

 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity  8-23  April 2010 
 

Site 1 Site 1 Site 1 Site 1 Site 1 Site 1 Site 2

EDW012-I-3/ 
062001/0-100

EDW016-I-
04/ 

062101/100-
200

FD 015 02 
062101

EDW033-I-05/ 
022701/200-800

EDW034-I-
05/ 

072601/80
0-1200

EDW035-I-
07/ 

072601/12
00-200

EDW049-II-
01/ 

080901/0-
250

Excavation Excavation Excavation Excavation Excavation Excavation Excavation
VOCs - EPA
Method 8260B Methylene Chloride 0.008 199 ND ND ND 0.041 0.027 ND ND

Acenaphthene 0.380 3,440 ND 0.17J 0.08J 0.24J ND 0.071J ND
Anthracene 0.380 1,720 ND 0.430 0.073J 0.78 ND 0.14J ND
Benzo(a)anthracene 0.380 4.81 0.096J 0.67 0.13J 0.90 0.10J 0.20J ND
Benzo(b)fluoranthene 0.380 4.81 ND 0.37 0.11J 0.86 0.16J 0.17J ND
Benzo(g,h,i)perylene 0.380 N/A ND ND 0.074J 0.31J 0.11J 0.056J ND
Benzo(a)fluoranthene 0.380 N/A ND 0.34J 0.087J 0.31J 0.11J 0.075J ND
Benzo(a)pyrene 0.380 0.481 ND 0.32J 0.082J 0.68J 0.13J 0.096J ND
Bis(2-ethylhexyl)phthalate 0.380 280 ND ND ND 0.18J ND ND ND
Carbazole 0.380 N/A ND 0.13J 0.037J 0.26J ND ND ND
Chrysene 0.380 481 0.140J 0.79 0.16J 0.87 0.15J 0.23J ND
Dibenzo(a,h)anthracene 0.380 N/A ND 0.058J ND 0.0098J ND ND ND

Dibenzofuran 0.380 78d
ND 0.12J 0.052J 0.25J ND 0.043J ND

Di-n-butyl Phthalate 0.380 6,110 ND 0.026J ND ND ND ND ND
Fluoranthene 0.380 2,290 0.25J 2.5B 0.39B 2.0 0.229J 0.8 ND
Fluorene 0.380 2,290 ND 0.21 0.081J 0.34J ND 0.081J ND
Ideno(1,2,3-CD)pyrene 0.380 4.81 ND 0.22J 0.083J 0.42J 0.12J 0.065J ND
Naphthalene 0.380 45 ND ND ND 0.19J ND ND ND
Phenanthrene 0.380 1,830 0.17J 1.1B 0.4B 2.7 0.13J 0.65 ND
Pyrene 0.380 1,720 0.35J 2.4B 0.36JB 2.1 0.35J 0.73 ND

TRPH- EPA Method 
418.1 Total Petroleum Hydrocarbons N/A N/A 254 78 83 243 111 147 10.1B

Delta-BHC 0.0018 N/A ND ND ND 0.0029 ND ND ND
Gamma-BHC 0.0018 4.64 ND ND ND ND ND 0.0045 ND
4,4-DDD 0.0018 16.3 ND ND ND ND 0.0043 ND ND
4,4-DDE 0.0018 11.5 ND ND ND ND ND 0.0073 ND
4,4-DDT 0.0018 15.8 ND ND ND 0.02 0.022 ND ND
Endosulfan I 0.0037 367 ND ND ND ND ND 0.0047 ND
Endosulfan Sulfate 0.0037 N/A ND ND ND 0.0055 0.0054 ND ND
Endrin Aldehyde 0.0037 N/A ND ND ND ND ND 0.008 ND

Methoxychlor 0.0018 310d
ND ND ND 0.0075J 0.018J ND ND

Endrin Ketone 0.0037 N/A ND ND ND 0.00085J ND 0.011 ND
Heptachlor 0.0018 0.871 ND ND ND ND ND 0.0074 ND

Site 1 Site 1 Site 1 Site 1 Site 1 Site 1 Site 2

EDW012-I-3/ 
062001/0-100

EDW016-I-
04/ 

062101/100-
200

FD 015 02 
062101

EDW033-I-05/ 
022701/200-800

EDW034-I-
05/ 

072601/80
0-1200

EDW035-I-
07/ 

072601/12
00-200

EDW049-II-
01/ 

080901/0-
250

Excavation Excavation Excavation Excavation Excavation Excavation Excavation
Arsenic N/A 3.59 2.4 2.3 2.7 1.9 1.8 1.7 1.8
Barium N/A 15,600 204 205 239 232 215 196 179
Cadmium 0.093 77.9 0.21B 0.12B 0.20B 0.51 0.38 0.34 0.24B
Chromium N/A 219 9.9 7.8 8.2 8.1E 5.4E 4.2 3.1E
Lead N/A 400 17.4 14.5 24.0 18.1 20.2E 16.7 20.3E
Mercury N/A 7.71 0.021B 0.015B 0.012B 0.12 0.017B 0.029B 0.014B
Selenium 0.13 391 0.24B 0.19B 0.23B ND ND ND ND
Aroclor 1016 0.035 3.93 ND 0.068 0.054 ND ND 0.19 ND
Aroclor 1260 0.035 1.70 0.015J ND ND 0.02J ND ND ND

Chlorinated Herbicides- 
EPA Method 8151A

2,4-DB (Butoxon) 0.012 490d
NA NA NA 0.031 ND 0.012 ND

Metals - EPA
Method 6010

PCBs- EPA Method 8082

Excavation Derived Waste Samples

SVOCs - EPA
Method 8270B

Pesticides - EPA Method 
8081A

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Excavation Derived Waste Samples

RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory
Method

Analyte

Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (8 of 11) 
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Site 3 Site 3 Site 3 Site 3 Site 3 Site 3 Site 3 Site 3

EDW057-III-01/ 
080901/0-250

EDW058-III-
02/ 

080901/250-
500

EDW06-III-
03/ 

080901/500-
750

EDW064-III-04/ 
082101/750-

1000

EDW065-III-
05/ 

082101/10
00-1250

EDW066-III-
06/ 

091001/12
50-1500

EDW067-III-
07/ 

091001/15
00-1750

EDW068-III-
08/ 

091001/17
50-2000

Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation
2,4-Dinitrotoluene 0.380 12.6 1.12 ND ND ND ND ND ND ND
2,6-Dinitrotoluene 0.380 61.2 0.053J ND ND ND ND ND ND ND
n-Nitrosodiphenylamine 0.380 800 0.041J ND ND ND ND ND ND ND

TRPH- EPA Method 
418.1 Total Petroleum Hydrocarbons N/A N/A 8.6B 12.9 15.7 17.7 31.3 51.2 26.9 24.3

Arsenic N/A 3.59 1.9 1.8 2.0 2.1 2.0 2.0 1.9 2.1
Barium N/A 15,600 191 165 193 233E 223 234 219 227
Cadmium 0.093 77.9 0.24B 0.24B 0.23B 0.73 ND ND ND ND
Chromium N/A 219 3.5 2.7E 3.0E 4.5E 5.3E 5.6E 4.9E 5.1E
Lead N/A 400 6.9E 19.6E 6.6E 8.3E 7.5E 8.0E 7E 7.4E
Mercury N/A 7.71 ND 0.024B 0.019B 0.018B 0.033B 0.023B 0.025B 0.027B
Selenium 0.13 391 ND ND ND 0.59B 0.29B ND 0.17B 0.17B
Silver 0.085 391 ND ND ND 0.24B ND ND ND ND

Pesticides - EPA Method 
8081A 4,4-DDT 0.0018 15.8 ND ND ND ND ND 0.0041 ND 0.021

2,4-D 0.0065 690d
ND ND ND 0.028 0.0026J 0.003J ND 0.0029J

2,4-DB (Butoxon) 0.012 490d
ND ND ND 0.011J ND ND ND ND

Dicamba 0.0053 1,800d
ND ND ND 0.0059J ND ND ND ND

Dichloroprop 0.013 N/A ND ND ND ND 0.0052J 0.0085J 0.008J 0.0085J

MCPA 1.700 31d
ND ND ND ND 0.200J 0.240J ND ND

Site 4 Site 4 Site 4 Site 4 Site 4 Site 4 Site 5 Site 5

EDW022-IV-01/ 
062601/0-100

EDW023-IV-
02/ 

062601/100-
200

EDW036-IV-
03/ 

072601/200-
400

EDW037-IV-04/ 
072601/400-800

EDW038-
IV-05/ 

072701/80
0-1500

EDW039-
IV-06/ 

072701/15
00-2500

EDW062-V-
01/ 0801/0-

300

EDW063-V-
02/ 

0801/301-
600

Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation
VOCs - EPA
Method 8260B Methylene Chloride 0.008 199 ND ND 0.025 0.038 0.017 ND ND ND

Benzo(g,h,i)perylene 0.380 N/A ND ND ND ND ND 0.037J ND ND
Fluoranthene 0.380 2,290 ND ND ND ND 0.07J ND ND ND
Pyrene 0.380 1,720 ND ND ND ND 0.076J 0.04J ND ND

TRPH- EPA Method 
418.1 Total Petroleum Hydrocarbons N/A N/A 41.6 33.7 12.5 25.5 27.1 198 30.8 23.0

Arsenic N/A 3.59 2.6 2.8 4.0 4.7 9.7 9.9 2.3 2.6
Barium N/A 15,600 217E 244 239 194 208 198 261E 278E
Cadmium 0.093 77.9 0.33B 0.026B 0.41 0.40 0.45 0.29 0.41 0.47
Chromium N/A 219 7.6E 8.7 6.0E 4.5E 6.9E 4.8E 5.6 5.2E
Lead N/A 400 8.5E 9.5E 8.5E 9.1E 37.8E 7.3E 8.9E 9.9E
Mercury N/A 7.71 ND 0.012B 0.016B 0.018B 0.037 0.015B 0.0085B 0.0090B
Selenium 0.13 391 ND 0.23B ND ND ND ND ND ND

Pesticides - EPA Method 
8081A 4,4-DDT 0.0018 15.8 ND ND ND ND 0.01 0.0038 0.0085 0.01
PCBs- EPA Method 8082

Aroclor 1260 N/A 1.70 ND ND ND ND 0.032 ND ND ND

2,4-D 0.0065 690d
0.019 ND 0.015 ND 0.013 0.013 ND 0.0034J

Dalapon 0.011 2,400d
ND ND ND ND ND ND 0.046 ND

Dicamba 0.0053 1,800d
ND 0.0031J ND ND ND 0.0054J ND ND

Dichloroprop 0.013 N/A 0.003J 0.0045J 0.0046J 0.0069J 0.0061J 0.0072J ND 0.0052J

MCPP 2.100 61d
ND ND ND ND ND 1.4J 8 ND

2,4,5-T 0.0055 610d
ND ND 0.0048J ND ND ND ND 0.0032J

2,4,5-TP (Silvex) 0.0053 490d
0.0016J 0.0013J ND 0.003J ND 0.0028 ND ND

Metals - EPA
Method 6010

Chlorinated Herbicides- 
EPAMethod 8151A

Excavation Derived Waste Samples

SVOCs - EPA
Method 8270B

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Excavation Derived Waste Samples

SVOCs - EPA
Method 8270B

Metals - EPA
Method 6010

Chlorinated Herbicides- 
EPA Method 8151A

RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory
Method

Analyte

Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (9 of 11) 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity  8-25  April 2010 
 

Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (10 of 11) 

Site 6 Site 6 Site 6 Site 6 Site 6 Site 6 Site 7 Site 7

EDW097-VI-01/ 
100901/0-250

EDW098-VI-
02/ 

101001/250-
500

EDW099-VI-
03/ 

101001/500-
750

EDW100-VI-04/ 
101001/450-

1000

EDW125-
VI-05/ 

101501/10
00-1250

EDW126-
VI-06/ 

101501/12
50-1500

EDW089-
VII-01/ 

100401/0-
250

EDW090-
VII-02/ 

100401/25
0-500

Excavation Excavation Excavation Excavation Excavation Excavation Excavation Excavation
Benzo(a)anthracene 0.380 4.81 ND ND ND 0.037J ND ND ND ND
Benzo(b)fluoranthene 0.380 4.81 ND ND ND 0.071J ND ND ND ND
Benzo(a)pyrene 0.380 0.481 ND ND ND 0.041J ND ND ND ND
Chrysene 0.380 481 ND ND ND 0.052J ND ND ND ND
Fluoranthene 0.380 2,290 ND ND ND 0.052J ND 0.048J ND ND
Phenanthrene 0.380 1,830 ND ND ND 0.041J ND ND ND ND
Pyrene 0.380 1,720 ND ND ND 0.063J ND 0.047J ND ND

TRPH- EPA Method 
418.1 Total Petroleum Hydrocarbons N/A N/A 91.7 78.5 82.3 87.5 45.5 105 25.7 17.2

Arsenic N/A 3.59 2.3 2.3 2.3 2.4 2.4 2.2 1.13 1.3
Barium N/A 15,600 239 218 210 232 210 203 207 486
Cadmium 0.093 77.9 ND ND ND ND 0.12B 0.110B ND ND
Chromium N/A 219 4.5 4.9 4.6 4.3 4.9 4.8 7.3 3.8
Lead N/A 400 11.6 8.7 9.4 10 8.9 8.4 7.7 4.0
Mercury N/A 7.71 0.013B 0.015B 0.014B 0.026B 0.010B 0.012B ND ND
Selenium 0.13 391 ND ND ND ND 0.30B 0.27B ND ND
Beta-BHC 0.0018 2.18 ND ND ND 0.0028 ND ND ND ND
4,4-DDT 0.0018 15.8 ND ND ND ND 0.0037 0.0035 ND ND

2,4-D 0.0065 690d ND ND ND ND 0.0028J ND ND ND
Dichloroprop 0.013 N/A ND ND ND ND 0.0026J ND ND ND

2,4,5-T 0.0055 610d 0.0046J 0.0059 ND 0.013 0.0014J 0.0019J ND ND

2,4,5-TP (Silvex) 0.0053 490d ND ND 0.00066J ND 0.00057J ND ND ND

Cell #1 Cell #1 Cell #2
EDW021-02/ 
070501/TKN1

EDW020-01/ 
062001

EDW094-II-
03/ 100401

Excavation Excavation Excavation
HMX 0.320 3,060 ND 4.5 ND
2,4,6-Trinitrotoluene 0.320 35.9 ND 6.2 ND
RDX 0.320 35.6 ND 10.0 ND

TRPH- EPA Method 
418.1 Total Petroleum Hydrocarbons N/A N/A 55 NA 9.84

Arsenic N/A 3.59 2.7 NA 0.007B
Barium N/A 15,600 303 NA 0.317
Cadmium N/A 77.9 0.22B NA 0.00044B
Chromium N/A 219 9.0 NA 0.0018B
Lead N/A 400 14.9 NA 0.0097B
Mercury N/A 7.71 0.020B NA ND
Selenium N/A 391 0.20B NA ND

Explosives- EPA Method 
8330

Metals - EPA
Method 6010

NMED
Residential

Soil SSLc

Excavation Derived Waste Samples

Chlorinated Herbicides- 
EPA 8151A

Chemical 
Class and
Laboratory
Method

Analyte RLb

Excavation Derived Waste Samples

SVOCs - EPA
Method 8270B

Metals - EPA
Method 6010

Pesticides - EPA Method 
8081A

RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory
Method

Analyte
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BM001-01 BM002-02 BM003-03 BM004-04 BM005-05 BM006-06

53101        70501
53101      
70501

53101      
70501

53101          
70501

53101     
70501

53101     
70501

Excavation Excavation Excavation Excavation Excavation Excavation
Aluminum N/A 78,100 2,290E 2,890E 2,550E 2,620E 2,540E 2,540E
Arsenic N/A 3.59 0.56B 0.66B 0.56B 0.59B 0.51B 0.49B
Barium N/A 15,600 35.1 49.8 50.9 44.7 34.0 42.6
Beryllium N/A 156 0.10B 0.11B 0.092B 0.083B 0.069 0.081B
Calcium N/A N/A 9,890 10,900 9,370 9,290 8,940 8,960
Chromium N/A 219 1.4 1.7 1.5 1.4 1.3 1.4
Cobalt N/A 1,520 1.0 1.1 1.1 1.0 0.89 0.9
Copper N/A 3,130 1.2 1.4 1.4 1.3 1.1 1.3
Iron N/A 54,800 2,640 3,450 3,100 2,910 2,710 2,780
Lead N/A 400 2.2 2.5 2.4 2.2 2.1 2.1
Magnesium N/A N/A 1,060 1,300 1,130 1,120 1,060 1,100
Manganese N/A 10,700 124 144 127 121 115 119
Nickel N/A 1,560 1.1 1.4 1.2 1.2 1.1 1.1
Potassium N/A N/A 390 541 472 463 443 473
Sodium N/A N/A 22.2E 30.4E 28.6E 27.3B 26.0B 27.7B
Vanadium N/A 391 5.8 7.8 6.9 6.5 6.3 6.1
Zinc N/A 23,500 6.3 7.9 7.1 6.7 6.1 6.6

BM059-07 BM060-08 BM069-09 BM070-10 BM103-11
80901 80901 9201 9201 100901

Excavation Excavation Excavation Excavation Excavation
Metals - EPA
Method 6010 Aluminum N/A 78,100 2,660E 1,400E 2,020 2,350 1,590

Antimony 0.12 31.3 0.14B 0.20B 0.18B 0.22B 0.37B
 Arsenic N/A 3.59 1.0B 0.57B 0.77B 0.89B 0.92B

Barium N/A 15,600 80.3 46.4 61.4 70.7E 54.7
Beryllium N/A 156 0.20B 0.11B 0.16B 0.19B 0.097B
Cadmium 0.093 77.9 0.13B 0.071B 0.084B 0.058B ND
Calcium N/A N/A 19,300 11,300E 10,200E 12,000E 10,900
Chromium N/A 219 1.3E 0.74E 2.2E 2.1E 1.2
Cobalt N/A 1,520 1.6E 0.87E 1.3 1.2 1.0
Copper N/A 3,130 2.8E 1.3E 1.7 1.9 1.2
Iron N/A 54,800 3,210E 1,840E 3,480E 3,750E 2,910
Lead N/A 400 3.1E 1.8E 2.7 3.2 2.2
Magnesium N/A N/A 1,470E 792E 1,150E 1,150E 846
Manganese N/A 10,700 193E 135E 131E 141E 175
Mercury N/A 7.71 0.0033B 0.0042B 0.019B 0.018B 0.0036B
Nickel N/A 1,560 1.6E 0.90B 2.9E 1.3E 1.1
Potassium N/A N/A 513 276E 470E 557E 351
Selenium 0.13 391 ND ND 0.23B 0.32B ND
Sodium N/A N/A 53.4B 48.9B 13.0BE 21.8BE 30.0B
Vanadium N/A 391 7.8E 4.9E 8.3E 9.1E 7.6
Zinc N/A 23,500 9.5E 5.2E 7.7E 8.6E 6.5

a  Data referenced from ERM, 1997 and USACE, 2005.
b  Column provides the Reporting Limit (RL) given within the report that data was originally presented, where available. 
c  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  Concentrations exceeding SSLs are shown in bold.  
d  EPA Region 6 Human Health Medium Specific Screening Levels, December 2009.

Positive detections of organic compounds are shaded.
Sample depths are not available for this data set.

N/A – not applicable       ND – not detected       NA – not analyzed       FD – field duplicate         
J – estimated value below RL      B – reported value less than reporting limit but greater than MDL       E – value is estimated due to presence of an interference

Borrow Material Samples

Metals - EPA
Method 6010

Chemical 
Class and
Laboratory
Method

Analyte RLb

NMED
Residential

Soil SSLc

Borrow Material Samples

RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory
Method

Analyte

Table 8-1 Summary of Reportable Concentrations for Soil Analyses 
Completed at SWMU 20, Western Landfill, Fort Wingate Depot Activity (11 of 11) 
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Table 8-2 Proposed RCRA Facility Investigation Sampling and Analyses at SWMU 20, Fort Wingate Depot Activity 

Explosives VOCs SVOCs Pesticides Herbicides Metals

8330B 8260B 8270C 8081A 8151 SW6010B and SW7471A

Explosives
Volatile Organic 

Compounds
Semi-Volatile Organic 

Compounds
Pesticides

Chlorinated 
Herbicides

RCRA Metals

Sample ID Sample Location
Sample Depth (feet 

bgs) Sample Type COC Comment

0620F4-SS01-D-0001 SB01 0-1 Discrete* MS/MSD X X X X X X

0620F4-SS01-D-0001-DUP SB01 0-1 Discrete Dup X X X X X X

0620F4-SB01-D-0405 SB01 4-5 Discrete X X X X X X

0620F4-TB01-D SB01 N/A Discrete Trip Blank X

0620F4-EB01-D SB01 N/A Discrete Equipment Blank X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate) X (rinsate)

2 2 2 2 2 2

1 1 1 1 1 1

1 1 1 1 1 1

0 1 0 0 0 0
1 1 1 1 1 1

Total Soil Samples 5 5 5 5 5 5

Total Water Samples 1 2 1 1 1 1

6 7 6 6 6 6
Notes

bgs = below ground surface

Discrete = discrete location sample

Dup = duplicate sample

Lab QC = Matrix spike/matrix spike duplicate sample set which will be triple the normal sample volume

* = Surface soil samples will muliti-incremental samples for explosives and discrete samples for all other constituents
N/A = not applicable 

Method

Total Analyses

Specific Analyses Requested

Total Normal Samples

Total Duplicates

Total Equipment Blanks (Rinsate water sample)

Total Trip Blanks
Total MS/MSD Samples (lab counts each separately)
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Photograph 8-1 Western Landfill, facing west, Fort Wingate Depot Activity 

 
Photograph 8-2 Western Landfill excavation, facing north, Fort Wingate Depot Activity 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 8-29  April 2010 
 

 
Photograph 8-3 Western Landfill debris, Fort Wingate Depot Activity 

 
Photograph 8-4 Western Landfill debris, Fort Wingate Depot Activity 
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Photograph 8-5 Western Landfill completed excavation, facing northwest, Fort Wingate Depot Activity 

 
Photograph 8-6 Western Landfill completed excavation area, facing north, Fort Wingate Depot Activity 
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9.0 AOC 28: Igloo Block B 

9.1 Background 

9.1.1 Location, Description, and Operational History 
Igloo Block B is located in the southwest portion of Parcel 6 (Figures 9-1 and 9-2). Photographs 9-1 
through 9-4, which are provided at the end of this section, show various views of AOC 28. It is one of 
several igloo block areas at the FWDA installation previously used for the storage of munitions 
beginning in the early 1940s. Igloo Block B consists of 100 igloo structures and 55 revetments 
(earthen embankment structures). The igloos were constructed in 1941 each with approximately 
1,610 square feet of net interior area with reinforced concrete floors (FWDA, 1961). The igloos are 
constructed on a flat concrete foundation measuring 62 feet by 25 feet by approximately 13 feet tall 
and are constructed of brick, poured-in-place concrete, sheet metal, and earthen fill cover (USACE, 
2000). Igloo Block B was specifically used to store 8-inch projectiles, propellant charges, cluster 
bombs (CBUs), which were transferred to the igloos after being transported to the site by rail 
(USACE, 2000). Bulk explosives or chemical weapons were not stored in Igloo Block B (USACE, 
2000). 

Munitions were stored in wooden ammunition boxes containing multiple metal containers. A 
minimum of three protective layers were used for storing munitions components, and extreme caution 
was used during handling and storage. No records were available indicating or suggesting the storage 
of chemical agents, biological agents, or radiological materials. No evidence was available to indicate 
previous environmental releases at AOC 28. However, 40 years of munitions storage provided the 
potential for dust from stored explosives to accumulate in the interiors of the igloos and around the 
floor drains (USACE, 2000). No specific date was identified for the end of munitions storage in the 
available historical documents. 

A tenant contractor named TPL, Inc. obtained a facilities use contract with FWDA in 1994 and 
continued operations until 2007. TPL, Inc. performed demilitarization of military munitions with an 
emphasis on resource recovery and reuse. Demilitarization operations ranged from simple mechanical 
separation of munitions into their components to chemical processes to further extract reusable 
materials. For a number of years, TPL, Inc. was a Large Quantity Generator (NMR000000216) of 
hazardous wastes consisting of fuzes and fin assemblies that were temporarily stored in a less-than-
90-day RCRA storage area in Igloo B-1019 (explosives). TPL, Inc. conducted operations within the 
AOC 28 area. 

9.1.2 Surface Conditions 
The topography of the AOC 28 area generally dips to the north with various local man-made 
drainages running northwest-southeast and northeast-southwest in the areas immediately adjacent to 
the igloos and revetments. Several moderately sized drainages are generally oriented to the northeast 
and connected to the larger drainage feature that drains this area to the northeast. 

Vegetation cover at AOC 28 generally consists of grass and sagebrush with some piñon-juniper 
woodlands in the southernmost portion of the AOC. 
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Figure 9-1 Location Map for AOC 28, Fort Wingate Depot Activity 
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Figure 9-2 Release Assessment Sample Locations at AOC 28, Fort Wingate Depot Activity 
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9.1.3 Subsurface Conditions 
Previous subsurface investigations have not been completed at AOC 28. 

9.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 28. Munitions were handled and 
stored at AOC 28; therefore, explosives and lead are considered the only COPCs. Other contaminants 
are not expected at this location because historical documentation indicates that this site was only 
used for the storage of munitions.  

9.2 Previous Investigations 

9.2.1 Nonsampling Data 
Nonsampling data available for AOC 28 are summarized below. 

Facilities Data, Fort Wingate Ordnance Depot, Gallup, New Mexico; FWDA, 1961 
This report includes relevant construction information for igloos similar to those in Igloo Block B. 

Defense Environmental Restoration Program for Property Owned by the Department of Defense 
Ordnance and Explosive Waste Chemical Warfare Materials Archives Search Report; 
USACE, 1995 
Igloo Block B was included in a site survey for potential bomb burial during the 1940s and 1950s. 
This area was identified as a potential burial location based on interviews with former FWDA 
personnel. Historical aerial photography review and a helicopter fly over were utilized to inspect the 
55 revetment areas within Igloo Block B. No evidence was found suggesting burial of ordnances. 

Aerial Report; Environmental Research, Inc., 2006 
An aerial photography analysis was completed in 2006 based on aerial imagery obtained during a 
search of government and commercial records (ERI, 2006). The photographs were analyzed utilizing 
a stereoscope to locate potential sources of contamination and to record any findings inside the 
boundaries of the known AOCs and SWMUs. Aerial images dated from 1935 to 1997 were 
catalogued. The summary of imagery analysis provided for AOC 28 in the 2006 report is as follows: 

1935 – Two ground scarred or graded areas are present; probably former or planned building 
locations 

1948 – No significant findings 

1952 – No significant findings 

1958 – No significant findings 

1962 – No significant findings 

1966 – No significant findings 

1973 – No significant findings 

1978 – No significant findings 

1985 – No significant findings 
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1991 – No significant findings 

1993 – Partial photo coverage; no significant findings 

1997 – No significant findings 

While not specifically stated in the summary from the report above, the Block B igloos are visible 
from 1948 to 1997. Based on further review of this report and the aerial photographs, it appears as if 
the 2006 report states “no significant findings” if there were no observed environmental concerns. 
That statement does not mean that the buildings were not present or that other changes to the area 
were not observed.  

Report of Investigation for Potential Environmental Areas of Concern; USACE, 2007 
This report documents an investigation completed at AOCs located outside of the boundaries of 
current SWMUs and AOCs. Investigation activities were not completed within AOC 28. However, 
the report includes background information relevant to the WWI magazines. Several WWI magazines 
were formerly located within the boundaries of Igloo Block B. WWI magazines historically stored 
bulk explosives in boxes prior to WWII. The magazines were wood buildings with metal roofs and 
were approximately 20 feet by 50 feet in size. All WWI magazines were demolished prior to WWII to 
clear space for the current structures at the FWDA. 

9.2.2 Sampling Data 
Previous investigation phases have been completed at AOC 28 and are summarized below. 

Final Remedial Investigation/Feasibility Study & RCRA Corrective Action Program Document; 
ERM Program Management Company, 1997 
During the RI, 24 discrete surface soil samples were collected under the igloo drains, 15 discrete 
surface soil samples were collected in storage revetments, and 24 discrete wipe samples were 
collected from the interior of the same igloos selected for soil sampling. These samples were analyzed 
for munitions constituents including explosives, nitrate/nitrite, and phosphorous. 

Only nitrate/nitrite was detected above the reported background level of 30.0 g/g in one soil sample 
(270 g/g). The report does not indicate a specific source for the final background values, only a 
description of a 1992 work plan that outlined the methodology for determination of the background 
values. Three wipe samples from Igloo Block B contained detectable levels of explosives. 2,4,6-TNT 
was detected in B1021-3 at a concentration of 0.087 microgram per square centimeter (g/cm2). RDX 
was detected in B1013-1 and B1037-3 at concentrations of 0.11 g/cm2 and 0.095 g/cm2, 
respectively. 

Environmental Baseline Survey for the Transfer of Lands at Fort Wingate Depot Activity, 
New Mexico; USACE, 2000 
This report provides a physical description of Igloo Block B. It also discusses the baseline surveys 
completed which included ACM, LBP, PCBs, and radon surveys. The buildings were not considered 
to be potentially hazardous according to the RI/FS Risk Assessment. Environmental issues that would 
potentially affect the property transfer were not found during this limited investigation. 
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Onsite Treatment/Desensitization of 16 Boxes of Abandoned Energetics; PIKA, 2008 
PIKA International, Inc. (PIKA) was contracted by the U.S. Army Sustainment Command (ASC) in 
support of the Joint Munitions Command for the onsite treatment/desensitization of 16 boxes of 
abandoned energetics and materials at FWDA. The objective of this project was to treat 16 boxes of 
unstable energetic materials located within aboveground magazine (AGM) B-1009 at FWDA with 
PIKA’s Thermal Convection System (TCS). Additionally, Open Detonation (OD) procedures were 
used to remove explosive hazards from select containers of energetics which, due to their size and 
characteristics, did not yield themselves to treatment in the TCS.  

Select containers identified during the material evaluation phase that could not be treated within the 
TCS due to their size and/or characteristics. These select containers were disposed by open detonation 
on January 31, 2008, following procedures in approved amendments to the Work Plan, Explosive 
Safety Submission, and NMED Emergency Authorization. Demolition operations were conducted in 
accordance with the procedures outlined in Technical Manual (TM) 60A-1-1-31, Engineering 
Pamphlet (EP) 385-1-95a, Basic Safety Concepts and Considerations for Munitions and Explosives of 
Concern (MEC) Removal Action Operations, dated 27 August 2004. The containers were removed 
from the igloo by the Senior Unexploded Ordnance Supervisor (SUXOS) and manually transported to 
the designated open detonation area (approximately 20 feet by 20 feet) located between Igloos 
B-1044 and B-1045. Boosters/donor explosives were placed in intimate contact with each container 
and covered with sand-bags. The containers were disposed by countercharging the energetics inside 
the container with the explosive donor charge (for example, booster) and detonating the donor charge. 
All disposal operations were performed under the direction and supervision of the UXO Safety. 

The NMED approved all actions in an Emergency Permit dated October 30, 2007. The permit is 
located in the project report. All results of this action were submitted to the NMED in March 2008 in 
a report titled Onsite Treatment/Desensitization of 16 Boxes of Abandoned Energetics. Soil samples 
were collected from the area before and after detonation and analyzed for explosives. Analytical 
results are summarized in Table 9-1. 

Release Assessment; CH2M HILL, 2008 
Results of the release assessment sampling conducted in July 2008 are presented in Section 9.3.3. 

9.2.3 Conceptual Model 

9.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment at AOC 28 that would result in COPCs 
being present at this site. AOC 28 was historically used to store munitions. Explosive compounds 
were previously detected in wipe samples collected from the interior of the igloos. Additionally, 
explosives have been detected at the drain outfall from two igloos during limited soil sampling of the 
igloos. Therefore, explosives and lead are COPCs for this AOC. Further investigation is needed to 
define the degree and extent of COPCs in soil at the igloo drain outfalls. 

9.2.3.2 Fate and Transport 
If contamination is present at AOC 28, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils. Contamination could potentially pose a 
risk of impacting groundwater or migrating to nearby water courses. 
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Table 9-1 Previous Investigation Laboratory Data Summary  
for AOC 28, Igloo Block Ba Fort Wingate Depot Activity 

AOC 28 AOC 28

1/29/2008 2/6/2008
Nitrocellulose - 
EPA Method 353.2 Nitrocellulose 5.2-5.3 240,000,000d 1.7 J 1.3 J

Aluminum 20.7-21.0 78,100 11,900 14,200
Arsenic 1.0-1.1 3.59 1.6 1.9
Berium 20.7-21.0 15,600 238 273
Beryllium 0.52-0.53 156 0.53 0.53
Cadmium 0.52-0.53 77.9 0.21 J 0.13 J
Calcium 518-525 N/A 29,800 33,600
Chromium 1.0-1.1 219 15.4 21.5

Cobalt 5.2-5.3 23d 4.3 J 4.9 J
Copper 2.6 3,130 4.6 5.0
Iron 10.4-10.5 54,800 12,200 12,200
Lead 0.31-0.32 400 8.0 8.1
Manganese 1.6 10,700 401 435
Nickel 4.1-4.2 1,560 12.3 15.3
Sodium 518-525 N/A 520 463 J
Thallium 1.0-1.1 5.16 0.64 J 0.67 J
Vanadium 5.2-5.3 391 26.3 26
Zinc 2.1 23,500 18 20
Magnesium 518-525 N/A 5,420 6,340
Potassium 518-525 N/A 2,380 3,160

Explosives- EPA 
Method 8330 1,3,5-Trinitrobenzene 0.25-0.26 2,200d 0.042 J ND
a  Data referenced from PIKA, 2008.
b  Column provides the Reporting Limit (RL) range between the two sample dates.
c  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  
d  EPA Region 6 Human Health Medium Specific Screening Levels, December 2009.

Positive detections of explosives compounds are shaded.
Sample depths are not available for this data set.
N/A – Not Applicable       J – Estimated value below the RL

NMED
Residential

Soil SSLc

Metals - EPA 
Method 6010B

FWDA-010908-01 FWDA-020608-01

Chemical 
Class and
Laboratory

Method

Analyte RLb
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9.2.3.3 Data Gaps 
Wipe samples have been collected from the interior of some igloos and contained detectable 
concentrations of explosive compounds. Soil samples have been collected at some of the igloo drain 
outfalls and explosives have been detected at low or qualified concentrations. Additional soil 
sampling is required to determine if explosives may have been released to the ground surface at the 
remaining AOC 28 igloo drains. 

9.3 Release Assessment 

9.3.1 Historical Records/Document Review 
None of the historical documents reviewed suggested that hazardous wastes or hazardous constituents 
were released to the ground surface at AOC 28. As discussed above, explosives were previously 
detected in wipe samples collected from the inside of some AOC 28 igloos. 

9.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 28 from July 14 to 23, 2008. Observations at the AOC 28 
igloos and revetments included a limited number of various articles of trash such as metal packaging 
banding, wire mesh fencing material, nails, pieces of wire, broken clay pipe, and glass. No soil 
staining or other evidence of MEC or environmental releases were observed at any of the igloos. 
Revetment Y-B1045 had a few pieces of small metallic scrap and evidence of a possible small 
detonation. No soil staining or other evidence of MEC or environmental releases were observed at 
any of the other revetments. 

Site reconnaissance field forms and field notes are presented in Appendix E which can be viewed on 
the CD provided with this Work Plan. The photographs taken during the site walk are presented in 
Appendix F. 

9.3.3 Soil Sampling 
One MI surface soil sample and two discrete surface soil samples were collected from 10 of the 
100 igloos in AOC 28 (Figure 9-2). The MI samples consisted of 15 individual sample locations 
taken from either side of the driveway to the igloo and from the drainage on the opposite side of the 
road and the 2 discrete soil samples were collected from underneath the igloo drain outfalls, as shown 
in Figure 9-3. One MI surface soil sample was collected at 8 of the 54 revetments in AOC 28 
(Figure 9-2). The MI samples consisted of 10 individual sample locations taken from the interior area 
of the revetment as shown in Figure 9-4. All soil samples were analyzed for explosives using EPA 
Method 8330B and for lead using EPA Method 6010B. 

Results indicate that no explosives were detected in any of the MI samples collected. However, 
qualified concentrations of explosives were detected at two of the drain outfalls. A summary of the 
sample analysis results is presented in Table 9-2 (located at the end of this section). The full 
laboratory report is presented in Appendix G. The Data Quality Evaluation (DQE) report is provided 
on the CD as Appendix H. 
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Figure 9-3 Multi-Incremental Sampling Locations, AOC 28 Igloos, Fort Wingate Depot Activity 
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Figure 9-4 Multi-Incremental Sampling Locations, AOC 28 Revetments, Fort Wingate Depot 
Activity 
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HMX was detected at a concentration of 0.08J mg/kg (J represents estimated value) at igloo B-1017 
and 1,3,5-trinitrobenzene was detected at 0.2J mg/kg at igloo B-1075. Both detections are below the 
NMED SSL or EPA RSL for these compounds. Lead was detected at a maximum concentration of 
87.4 mg/kg from a discrete soil sample taken from the drain outfall at igloo B-1054. Lead detections 
were generally considerably less than this and all detections were below the NMED SSL of 
400 mg/kg. 

9.3.4 Release Assessment Conclusion 
Based on the release assessment investigation results, the following conclusions are made for 
AOC 28:  

 Qualified concentrations of two explosive compounds, RDX and 1,3,5-trinitrobenzene, were 
detected at two of the igloo drain outfalls. These detections were far below the respective NMED 
SSLs or EPA RSLs for these compounds. No other COPCs were positively detected during the 
July 2008 release assessment at AOC 28. 

9.4 Scope of Activities 
Table 9-3 summarizes the proposed sampling at AOC 28. Based on the release assessment 
investigation results, the following recommendations are made for AOC 28:  

 It is recommended that one composite sample comprised of soil from under each drain outfall be 
collected at the remaining AOC 28 igloos that have not been sampled, with the exception of the 
eight Conditional Exemption igloos that will be excluded until after their use ends. If the drain 
outfall is buried, soil will be removed to reveal the drain and the sample will be collected under 
the drain. If the drain is already exposed then the surface soil (0-6 inches) will be sampled under 
the drain outfall. Soil sampling will be performed as described in Section 4 and the QAPP 
(Appendix C). The collected soil samples will be analyzed for explosives using EPA 
Method 8330B and for RCRA metals using EPA Methods 6010B and 7471A. 

 It is recommended that one MI soil sample be collected from each of the igloo aprons, with the 
exception of the eight conditional exemption igloos that will be excluded from investigation until 
their use ends. Thirty MI sample increments will be collected from 0-3 inches bgs from each 
igloo apron. The MI decision units will encompass any drainages or topographic depressions 
located around each igloo. If the road constitutes a drainage divide opposite any igloo, the 
decision unit located across the road will be excluded. Figures 9-5 and 9-6 show the proposed MI 
decision units. The collected soil samples will be analyzed for explosives using EPA Method 
8330B and for RCRA metals using EPA Methods 6010B and 7471A. 

 It is recommended that one MI soil sample be collected from each of the revetments. Thirty MI 
sample increments will be collected from 2-6 inches bgs within each revetment. The collected 
soil samples will be analyzed for explosives using EPA Method 8330B and for RCRA metals 
using EPA Methods 6010B and 7471A. 
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Table 9-2 Release Assessment Laboratory Data Summary at 
AOC 28, Fort Wingate Depot Activity (1 of 2) 

AOC 28 AOC 28 AOC 28 AOC 28

7/28/2008 7/28/2008 7/28/2008 7/25/2008
Lead - EPA Method 
6010B Lead 0.3688 400 48.8 25.2 19.2 13.9
Explosives- EPA 
Method 8330B HMX 0.21 3060 0.08 J <0.21 <0.21 <0.21

AOC 28 AOC 28 AOC 28 AOC 28

7/28/2008 7/28/2008 7/28/2008 7/28/2008
Lead - EPA Method 
6010B Lead 0.3688 400 21.3 J 14.2 17 34.2

AOC 28 AOC 28 AOC 28 AOC 28

7/28/2008 7/28/2008 7/25/2008 7/25/2008
Lead - EPA Method 
6010B Lead 0.3688 400 13.7 10.8 J 48.8 21

AOC 28 AOC 28 AOC 28 AOC 28

7/25/2008 7/28/2008 7/28/2008 7/28/2008
Lead - EPA Method 
6010B Lead 0.3688 400 17.2 64.2 26.5 6.5

AOC 28 AOC 28 AOC 28 AOC 28

7/28/2008 7/29/2008 7/29/2008 7/29/2008
Lead - EPA Method 
6010B Lead 0.3688 400 6.8 87.4 36.9 J 10.1 J

AOC 28 AOC 28 AOC 28 AOC 28

7/29/2008 7/25/2008 7/25/2008 7/25/2008
Lead - EPA Method 
6010B Lead 0.3688 400 5.8 44.7 25 37.8

FWDA-
B1024-DL-
SS-072808

Chemical 
Class and
Laboratory

Method

Analyte RLb

NMED
Residential

Soil SSLc

FWDA-
B1054-DR-
SS-072908-

DUP

FWDA-
B1054-SS-

072908

FWDA-
B1073-DL-
SS-072508

FWDA-
B1073-DR-
SS-072508

FWDA-
B1073-SS-

072508

Chemical 
Class and
Laboratory

Method

Analyte RLb

NMED
Residential

Soil SSLc

FWDA-
B1050-SS-

072808

FWDA-
B1054-DR-
SS-072908

FWDA-
B1054-DL-
SS-072908

Chemical 
Class and
Laboratory

Method

Analyte RLb

NMED
Residential

Soil SSLc

FWDA-
B1045-SS-

072508

FWDA-
B1050-DL-
SS-072808

FWDA-
B1024-SS-

072808

FWDA-
B1045-DL-
SS-072508

FWDA-
B1045-DR-
SS-072508

FWDA-
B1050-DR-
SS-072808

FWDA-
B1050-SS-

072808-DUP

Chemical 
Class and
Laboratory

Method

Analyte RLb

NMED
Residential

Soil SSLc

FWDA-
B1024-DL-
SS-072808

Chemical 
Class and
Laboratory

Method

Analyte RLb

NMED
Residential

Soil SSLc

Analyte

FWDA-
B1019-SS-

072808

RLb

NMED
Residential

Soil SSLc

FWDA-
B1019-DL-
SS-072808

FWDA-
B1019-DR-
SS-072808

FWDA-
B1017-SS-

072508

FWDA-
B1017-DL-
SS-072808

FWDA-
B1017- DR-
SS-072808

FWDA-
B1017- DR-
SS-072808 -

DUP

Chemical 
Class and
Laboratory

Method
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Table 9-2 Release Assessment Laboratory Data Summary at 
AOC 28, Fort Wingate Depot Activity (2 of 2) 

AOC 28 AOC 28 AOC 28 AOC 28

7/24/2008 7/24/2008 7/25/2008 7/25/2008
Lead - EPA Method 
6010B Lead 0.3688 400 15.8 17.4 4 5.4
Explosives- EPA 
Method 8330B 1,3,5-Trinitrobenzene 0.2 1800d 0.2 J <0.2 <0.2 <0.2

AOC 28 AOC 28 AOC 28 AOC 28

7/24/2008 7/24/2008 7/24/2008 7/24/2008
Lead - EPA Method 
6010B Lead 0.3688 400 7.6 4.3 24.4 21

AOC 28 AOC 28 AOC 28 AOC 28

7/24/2008 7/17/2008 7/17/2008 7/17/2008
Lead - EPA Method 
6010B Lead 0.3688 400 4 14.2 15.3 J 7.8

AOC 28 AOC 28 AOC 28 AOC 28

7/17/2008 7/16/2008 7/17/2008 7/17/2008
Lead - EPA Method 
6010B Lead 0.3688 400 7.1 6.6 5.5 5.5

AOC 28 AOC 28 AOC 28 AOC 28 AOC 28

7/17/2008 7/16/2008 7/17/2008 7/17/2008 7/16/2008
Lead - EPA Method 
6010B Lead 0.3688 400 7.1 6.6 5.5 5.5 4.6
a  Laboratory data sheets and the Data Quality Evaluation Report (DQE) are provided in Appendices H and I, respectively.
b  Column provides the Reporting Limit (RL), which was the Practical Quantitation Limit (PQL) for this project.
c  NMED Residential Direct Exposure to Soil Screening Level (SSL), June 2006.  
d  EPA Region 6 Human Health Specific Screening Levels, March 2008.  
e  NMED, June 2006.  

Positive detections of explosives compounds are shaded.
Samples collected from 0 to 1 feet below ground surface.

N/A – Not Applicable       NC – Non Carcinogen       C – Carcinogen       Sat – Soil Saturation       J – Estimated value below the RL

Chemical 
Class and
Laboratory

Method

NMED
Residential

Soil SSLc

FWDA-Y-
B1034-

07172008
Analyte RLb

NMED
Residential

Soil SSLc

FWDA-Y-
B1052-

07162008

Chemical 
Class and
Laboratory

Method

Analyte RLb

NMED
Residential

Soil SSLc

FWDA-Y-
B1034-

07172008

FWDA-Y-
B1043-

07162008

FWDA-Y-
B1045-

07172008-
DUP

FWDA-Y-
B1045-

07172008-
DUP

FWDA-Y-
B1045-

07172008

FWDA-Y-
B1043-

07162008

FWDA-Y-
B1045-

07172008

Chemical 
Class and
Laboratory

Method

Analyte RLb

FWDA-
B1087-DL-
SS-072408

FWDA-
B1087-DR-
SS-072408

FWDA-Y-
B1011-

07172008

FWDA-
B1081-DR-
SS-072408

FWDA-
B1081-SS-

072408

FWDA-Y-
B1019-

07172008

FWDA-
B1087-SS-

072408

FWDA-Y-
B1008-

07172008

FWDA-
B1081-DL-
SS-072408

FWDA-
B1075-DR-
SS-072408

FWDA-
B1075-SS-

072508

FWDA-
B1075-DL-
SS-072408

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory

Method

Analyte RLb

NMED
Residential

Soil SSLc

Chemical 
Class and
Laboratory

Method

Analyte RLb
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Explosives Metals

8330B SW6010B and SW7471A

Explosives RCRA Metals

Sample ID Sample Location
Sample Depth

(feet bgs) Sample Type COC Comment

0628-B1001-SS01-M-0000 Igloo B-1001 0-0.25 MI X X

0628-B1001-SS01-M-0000-DUP Igloo B-1001 0-0.25 MI DUP X X

0628-B1001-SS01-C-0000 Igloo B-1001 Drain 0-0.5 Composite X X

0628-B1002-SS01-M-0000 Igloo B-1002 0-0.25 MI X X

0628-B1002-SS01-M-0000-DUP Igloo B-1002 0-0.25 MI DUP X X

0628-B1002-SS01-C-0000 Igloo B-1002 Drain 0-0.5 Composite X X

0628-B1003-SS01-M-0000 Igloo B-1003 0-0.25 MI X X

0628-B1003-SS01-C-0000 Igloo B-1003 Drain 0-0.5 Composite X X

0628-B1003-SS01-C-0000-MS/MSD Igloo B-1003 Drain 0-0.5 Composite MS/MSD X X

0628-B1004-SS01-M-0000 Igloo B-1004 0-0.25 MI X X

0628-B1004-SS01-C-0000 Igloo B-1004 Drain 0-0.5 Composite X X

0628-B1005-SS01-M-0000 Igloo B-1005 0-0.25 MI X X

0628-B1005-SS01-M-0000-DUP Igloo B-1005 0-0.25 MI DUP X X

0628-B1005-SS01-C-0000 Igloo B-1005 Drain 0-0.5 Composite X X

0628-B1006-SS01-M-0000 Igloo B-1006 0-0.25 MI X X

0628-B1006-SS01-C-0000 Igloo B-1006 Drain 0-0.5 Composite X X

0628-B1007-SS01-M-0000 Igloo B-1007 0-0.25 MI X X

0628-B1007-SS01-M-0000-DUP Igloo B-1007 0-0.25 MI DUP X X

0628-B1007-SS01-C-0000 Igloo B-1007 Drain 0-0.5 Composite X X

0628-B1008-SS01-M-0000 Igloo B-1008 0-0.25 MI X X

0628-B1008-SS01-C-0000 Igloo B-1008 Drain 0-0.5 Composite X X

0628-B1009-SS01-M-0000 Igloo B-1009 0-0.25 MI X X

0628-B1009-SS01-C-0000 Igloo B-1009 Drain 0-0.5 Composite X X

0628-B1010-SS01-M-0000 Igloo B-1010 0-0.25 MI X X

0628-B1010-SS01-C-0000 Igloo B-1010 Drain 0-0.5 Composite X X

0628-B1011-SS01-M-0000 Igloo B-1011 0-0.25 MI X X

0628-B1011-SS01-C-0000 Igloo B-1011 Drain 0-0.5 Composite X X

0628-B1012-SS01-M-0000 Igloo B-1012 0-0.25 MI X X

0628-B1012-SS01-M-0000-DUP Igloo B-1012 0-0.25 MI DUP X X

0628-B1012-SS01-C-0000 Igloo B-1012 Drain 0-0.5 Composite X X

0628-B1013-SS01-M-0000 Igloo B-1013 0-0.25 MI X X

0628-B1013-SS01-C-0000 Igloo B-1013 Drain 0-0.5 Composite X X

0628-B1014-SS01-M-0000 Igloo B-1014 0-0.25 MI X X

0628-B1014-SS01-C-0000 Igloo B-1014 Drain 0-0.5 Composite X X

0628-B1015-SS01-M-0000 Igloo B-1015 0-0.25 MI X X

0628-B1015-SS01-M-0000-MS/MSD Igloo B-1015 0-0.25 MI MS/MSD X X

0628-B1015-SS01-C-0000 Igloo B-1015 Drain 0-0.5 Composite X X

0628-B1016-SS01-M-0000 Igloo B-1016 0-0.25 MI X X

0628-B1016-SS01-C-0000 Igloo B-1016 Drain 0-0.5 Composite X X

0628-B1017-SS01-M-0000 Igloo B-1017 0-0.25 MI X X

0628-B1017-SS01-C-0000 Igloo B-1017 Drain 0-0.5 Composite X X

0628-B1018-SS01-M-0000 Igloo B-1018 0-0.25 MI X X

0628-B1018-SS01-C-0000 Igloo B-1018 Drain 0-0.5 Composite X X

0628-B1019-SS01-M-0000 Igloo B-1019 0-0.25 MI X X

0628-B1019-SS01-M-0000-DUP Igloo B-1019 0-0.25 MI DUP X X

0628-B1019-SS01-C-0000 Igloo B-1019 Drain 0-0.5 Composite X X

0628-B1020-SS01-M-0000 Igloo B-1020 0-0.25 MI X X

0628-B1020-SS01-C-0000 Igloo B-1020 Drain 0-0.5 Composite X X

0628-B1021-SS01-M-0000 Igloo B-1021 0-0.25 MI X X

0628-B1021-SS01-C-0000 Igloo B-1021 Drain 0-0.5 Composite X X

0628-B1021-SS01-C-0000-DUP Igloo B-1021 Drain 0-0.5 Composite DUP X X

0628-B1022-SS01-M-0000 Igloo B-1022 0-0.25 MI X X

0628-B1022-SS01-C-0000 Igloo B-1022 Drain 0-0.5 Composite X X

0628-B1023-SS01-M-0000 Igloo B-1023 0-0.25 MI X X

0628-B1023-SS01-C-0000 Igloo B-1023 Drain 0-0.5 Composite X X

0628-B1024-SS01-M-0000 Igloo B-1024 0-0.25 MI X X

0628-B1024-SS01-C-0000 Igloo B-1024 Drain 0-0.5 Composite X X

0628-B1025-SS01-M-0000 Igloo B-1025 0-0.25 MI X X

0628-B1025-SS01-C-0000 Igloo B-1025 Drain 0-0.5 Composite X X

0628-B1027-SS01-M-0000 Igloo B-1027 0-0.25 MI X X

0628-B1027-SS01-C-0000 Igloo B-1027 Drain 0-0.5 Composite X X

0628-B1030-SS01-M-0000 Igloo B-1030 0-0.25 MI X X

0628-B1030-SS01-C-0000 Igloo B-1030 Drain 0-0.5 Composite X X

Method

Specific Analyses Requested

Table 9-3 Proposed RCRA Facility Investigation Sampling and Analyses  
at AOC 28, Fort Wingate Depot Activity (1 of 5) 
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Explosives Metals

8330B SW6010B and SW7471A

Explosives RCRA Metals

Sample ID Sample Location
Sample Depth

(feet bgs) Sample Type COC Comment

0628-B1031-SS01-M-0000 Igloo B-1031 0-0.25 MI X X

0628-B1031-SS01-C-0000 Igloo B-1031 Drain 0-0.5 Composite X X

0628-B1031-SS01-C-0000-DUP Igloo B-1031 Drain 0-0.5 Composite DUP X X

0628-B1032-SS01-M-0000 Igloo B-1032 0-0.25 MI X X

0628-B1032-SS01-C-0000 Igloo B-1032 Drain 0-0.5 Composite X X

0628-B1033-SS01-M-0000 Igloo B-1033 0-0.25 MI X X

0628-B1033-SS01-C-0000 Igloo B-1033 Drain 0-0.5 Composite X X

0628-B1034-SS01-M-0000 Igloo B-1034 0-0.25 MI X X

0628-B1034-SS01-C-0000 Igloo B-1034 Drain 0-0.5 Composite X X

0628-B1034-SS01-C-0000-MS/MSD Igloo B-1034 Drain 0-0.5 Composite MS/MSD X X

0628-B1035-SS01-M-0000 Igloo B-1035 0-0.25 MI X X

0628-B1035-SS01-C-0000 Igloo B-1035 Drain 0-0.5 Composite X X

0628-B1036-SS01-M-0000 Igloo B-1036 0-0.25 MI X X

0628-B1036-SS01-M-0000-DUP Igloo B-1036 0-0.25 MI DUP X X

0628-B1036-SS01-C-0000 Igloo B-1036 Drain 0-0.5 Composite X X

0628-B1037-SS01-M-0000 Igloo B-1037 0-0.25 MI X X

0628-B1037-SS01-C-0000 Igloo B-1037 Drain 0-0.5 Composite X X

0628-B1038-SS01-M-0000 Igloo B-1038 0-0.25 MI X X

0628-B1038-SS01-C-0000 Igloo B-1038 Drain 0-0.5 Composite X X

0628-B1044-SS01-M-0000 Igloo B-1044 0-0.25 MI X X

0628-B1044-SS01-M-0000-DUP Igloo B-1044 0-0.25 MI DUP X X

0628-B1044-SS01-C-0000 Igloo B-1044 Drain 0-0.5 Composite X X

0628-B1045-SS01-M-0000 Igloo B-1045 0-0.25 MI X X

0628-B1045-SS01-C-0000 Igloo B-1045 Drain 0-0.5 Composite X X

0628-B1046-SS01-M-0000 Igloo B-1046 0-0.25 MI X X

0628-B1046-SS01-C-0000 Igloo B-1046 Drain 0-0.5 Composite X X

0628-B1047-SS01-M-0000 Igloo B-1047 0-0.25 MI X X

0628-B1047-SS01-M-0000-DUP Igloo B-1047 0-0.25 MI DUP X X

0628-B1047-SS01-C-0000 Igloo B-1047 Drain 0-0.5 Composite X X

0628-B1047-SS01-C-0000-DUP Igloo B-1047 Drain 0-0.5 Composite DUP X X

0628-B1048-SS01-M-0000 Igloo B-1048 0-0.25 MI X X

0628-B1048-SS01-C-0000 Igloo B-1048 Drain 0-0.5 Composite X X

0628-B1049-SS01-M-0000 Igloo B-1049 0-0.25 MI X X

0628-B1049-SS01-C-0000 Igloo B-1049 Drain 0-0.5 Composite X X

0628-B1050-SS01-M-0000 Igloo B-1050 0-0.25 MI X X

0628-B1050-SS01-C-0000 Igloo B-1050 Drain 0-0.5 Composite X X

0628-B1051-SS01-M-0000 Igloo B-1051 0-0.25 MI X X

0628-B1051-SS01-C-0000 Igloo B-1051 Drain 0-0.5 Composite X X

0628-B1052-SS01-M-0000 Igloo B-1052 0-0.25 MI X X

0628-B1052-SS01-C-0000 Igloo B-1052 Drain 0-0.5 Composite X X

0628-B1052-SS01-C-0000-DUP Igloo B-1052 Drain 0-0.5 Composite DUP X X

0628-B1053-SS01-M-0000 Igloo B-1053 0-0.25 MI X X

0628-B1053-SS01-C-0000 Igloo B-1053 Drain 0-0.5 Composite X X

0628-B1054-SS01-M-0000 Igloo B-1054 0-0.25 MI X X

0628-B1054-SS01-M-0000-MS/MSD Igloo B-1054 0-0.25 MI MS/MSD X X

0628-B1054-SS01-C-0000 Igloo B-1054 Drain 0-0.5 Composite X X

0628-B1055-SS01-M-0000 Igloo B-1055 0-0.25 MI X X

0628-B1055-SS01-C-0000 Igloo B-1055 Drain 0-0.5 Composite DUP X X

0628-B1055-SS01-C-0000-DUP Igloo B-1055 Drain 0-0.5 Composite X X

0628-B1056-SS01-M-0000 Igloo B-1056 0-0.25 MI X X

0628-B1056-SS01-C-0000 Igloo B-1056 Drain 0-0.5 Composite X X

0628-B1057-SS01-M-0000 Igloo B-1057 0-0.25 MI X X

0628-B1057-SS01-M-0000-MS/MSD Igloo B-1057 0-0.25 MI MS/MSD X X

0628-B1057-SS01-C-0000 Igloo B-1057 Drain 0-0.5 Composite X X

0628-B1058-SS01-M-0000 Igloo B-1058 0-0.25 MI X X

0628-B1058-SS01-M-0000-DUP Igloo B-1058 0-0.25 MI DUP X X

0628-B1058-SS01-C-0000 Igloo B-1058 Drain 0-0.5 Composite X X

0628-B1059-SS01-M-0000 Igloo B-1059 0-0.25 MI X X

0628-B1059-SS01-C-0000 Igloo B-1059 Drain 0-0.5 Composite X X

0628-B1060-SS01-M-0000 Igloo B-1060 0-0.25 MI X X

0628-B1060-SS01-C-0000 Igloo B-1060 Drain 0-0.5 Composite X X

0628-B1060-SS01-C-0000-DUP Igloo B-1060 Drain 0-0.5 Composite DUP X X

0628-B1061-SS01-M-0000 Igloo B-1061 0-0.25 MI X X

0628-B1061-SS01-C-0000 Igloo B-1061 Drain 0-0.5 Composite X X

0628-B1062-SS01-M-0000 Igloo B-1062 0-0.25 MI X X

0628-B1062-SS01-C-0000 Igloo B-1062 Drain 0-0.5 Composite X X

Method

Specific Analyses Requested

Table 9-3 Proposed RCRA Facility Investigation Sampling and Analyses  
at AOC 28, Fort Wingate Depot Activity (2 of 5) 
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Explosives Metals

8330B SW6010B and SW7471A

Explosives RCRA Metals

Sample ID Sample Location
Sample Depth

(feet bgs) Sample Type COC Comment

0628-B1063-SS01-M-0000 Igloo B-1063 0-0.25 MI X X

0628-B1063-SS01-C-0000 Igloo B-1063 Drain 0-0.5 Composite X X

0628-B1064-SS01-M-0000 Igloo B-1064 0-0.25 MI X X

0628-B1064-SS01-C-0000 Igloo B-1064 Drain 0-0.5 Composite X X

0628-B1065-SS01-M-0000 Igloo B-1065 0-0.25 MI X X

0628-B1065-SS01-C-0000 Igloo B-1065 Drain 0-0.5 Composite X X

0628-B1066-SS01-M-0000 Igloo B-1066 0-0.25 MI X X

0628-B1066-SS01-C-0000 Igloo B-1066 Drain 0-0.5 Composite X X

0628-B1067-SS01-M-0000 Igloo B-1067 0-0.25 MI X X

0628-B1067-SS01-C-0000 Igloo B-1067 Drain 0-0.5 Composite X X

0628-B1068-SS01-M-0000 Igloo B-1068 0-0.25 MI X X

0628-B1068-SS01-M-0000-DUP Igloo B-1068 0-0.25 MI DUP X X

0628-B1068-SS01-C-0000 Igloo B-1068 Drain 0-0.5 Composite X X

0628-B1069-SS01-M-0000 Igloo B-1069 0-0.25 MI X X

0628-B1069-SS01-C-0000 Igloo B-1069 Drain 0-0.5 Composite X X

0628-B1070-SS01-M-0000 Igloo B-1070 0-0.25 MI X X

0628-B1070-SS01-C-0000 Igloo B-1070 Drain 0-0.5 Composite X X

0628-B1071-SS01-M-0000 Igloo B-1071 0-0.25 MI X X

0628-B1071-SS01-C-0000 Igloo B-1071 Drain 0-0.5 Composite X X

0628-B1072-SS01-M-0000 Igloo B-1072 0-0.25 MI X X

0628-B1072-SS01-M-0000-MS/MSD Igloo B-1072 0-0.25 MI MS/MSD X X

0628-B1072-SS01-C-0000 Igloo B-1072 Drain 0-0.5 Composite X X

0628-B1073-SS01-M-0000 Igloo B-1073 0-0.25 MI X X

0628-B1073-SS01-M-0000-MS/MSD Igloo B-1073 0-0.25 MI MS/MSD X X

0628-B1073-SS01-C-0000 Igloo B-1073 Drain 0-0.5 Composite X X

0628-B1074-SS01-M-0000 Igloo B-1074 0-0.25 MI X X

0628-B1074-SS01-C-0000 Igloo B-1074 Drain 0-0.5 Composite X X

0628-B1075-SS01-M-0000 Igloo B-1075 0-0.25 MI X X

0628-B1075-SS01-C-0000 Igloo B-1075 Drain 0-0.5 Composite X X

0628-B1076-SS01-M-0000 Igloo B-1076 0-0.25 MI X X

0628-B1076-SS01-C-0000 Igloo B-1076 Drain 0-0.5 Composite X X

0628-B1077-SS01-M-0000 Igloo B-1077 0-0.25 MI X X

0628-B1077-SS01-C-0000 Igloo B-1077 Drain 0-0.5 Composite X X

0628-B1078-SS01-M-0000 Igloo B-1078 0-0.25 MI X X

0628-B1078-SS01-M-0000-MS/MSD Igloo B-1078 0-0.25 MI MS/MSD X X

0628-B1078-SS01-C-0000 Igloo B-1078 Drain 0-0.5 Composite X X

0628-B1079-SS01-M-0000 Igloo B-1079 0-0.25 MI X X

0628-B1079-SS01-C-0000 Igloo B-1079 Drain 0-0.5 Composite X X

0628-B1080-SS01-M-0000 Igloo B-1080 0-0.25 MI X X

0628-B1080-SS01-C-0000 Igloo B-1080 Drain 0-0.5 Composite X X

0628-B1081-SS01-M-0000 Igloo B-1081 0-0.25 MI X X

0628-B1081-SS01-M-0000-DUP Igloo B-1081 0-0.25 MI DUP X X

0628-B1081-SS01-C-0000 Igloo B-1081 Drain 0-0.5 Composite X X

0628-B1082-SS01-M-0000 Igloo B-1082 0-0.25 MI X X

0628-B1082-SS01-C-0000 Igloo B-1082 Drain 0-0.5 Composite X X

0628-B1083-SS01-M-0000 Igloo B-1083 0-0.25 MI X X

0628-B1083-SS01-C-0000 Igloo B-1083 Drain 0-0.5 Composite X X

0628-B1084-SS01-M-0000 Igloo B-1084 0-0.25 MI X X

0628-B1084-SS01-C-0000 Igloo B-1084 Drain 0-0.5 Composite X X

0628-B1085-SS01-M-0000 Igloo B-1085 0-0.25 MI X X

0628-B1085-SS01-M-0000-MS/MSD Igloo B-1085 0-0.25 MI MS/MSD X X

0628-B1085-SS01-C-0000 Igloo B-1085 Drain 0-0.5 Composite X X

0628-B1086-SS01-M-0000 Igloo B-1086 0-0.25 MI X X

0628-B1086-SS01-C-0000 Igloo B-1086 Drain 0-0.5 Composite X X

0628-B1087-SS01-M-0000 Igloo B-1087 0-0.25 MI X X

0628-B1087-SS01-C-0000 Igloo B-1087 Drain 0-0.5 Composite X X

0628-B1088-SS01-M-0000 Igloo B-1088 0-0.25 MI X X

0628-B1088-SS01-C-0000 Igloo B-1088 Drain 0-0.5 Composite X X

0628-B1089-SS01-M-0000 Igloo B-1089 0-0.25 MI X X

0628-B1089-SS01-C-0000 Igloo B-1089 Drain 0-0.5 Composite X X

0628-B1090-SS01-M-0000 Igloo B-1090 0-0.25 MI X X

0628-B1090-SS01-C-0000 Igloo B-1090 Drain 0-0.5 Composite X X

0628-B1091-SS01-M-0000 Igloo B-1091 0-0.25 MI X X

0628-B1091-SS01-C-0000 Igloo B-1091 Drain 0-0.5 Composite X X

0628-B1092-SS01-M-0000 Igloo B-1092 0-0.25 MI X X

0628-B1092-SS01-C-0000 Igloo B-1092 Drain 0-0.5 Composite X X

Method

Specific Analyses Requested

Table 9-3 Proposed RCRA Facility Investigation Sampling and Analyses  
at AOC 28, Fort Wingate Depot Activity (3 of 5) 
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Explosives Metals

8330B SW6010B and SW7471A

Explosives RCRA Metals

Sample ID Sample Location
Sample Depth

(feet bgs) Sample Type COC Comment

0628-B1093-SS01-M-0000 Igloo B-1093 0-0.25 MI X X

0628-B1093-SS01-C-0000 Igloo B-1093 Drain 0-0.5 Composite X X

0628-B1094-SS01-M-0000 Igloo B-1094 0-0.25 MI X X

0628-B1094-SS01-C-0000 Igloo B-1094 Drain 0-0.5 Composite X X

0628-B1095-SS01-M-0000 Igloo B-1095 0-0.25 MI X X

0628-B1095-SS01-C-0000 Igloo B-1095 Drain 0-0.5 Composite X X

0628-B1095-SS01-C-0000-DUP Igloo B-1095 Drain 0-0.5 Composite DUP X X

0628-B1096-SS01-M-0000 Igloo B-1096 0-0.25 MI X X

0628-B1096-SS01-C-0000 Igloo B-1096 Drain 0-0.5 Composite X X

0628-B1097-SS01-M-0000 Igloo B-1097 0-0.25 MI X X

0628-B1097-SS01-C-0000 Igloo B-1097 Drain 0-0.5 Composite X X

0628-B1098-SS01-M-0000 Igloo B-1098 0-0.25 MI X X

0628-B1098-SS01-M-0000-MS/MSD Igloo B-1098 0-0.25 MI MS/MSD X X

0628-B1098-SS01-C-0000 Igloo B-1098 Drain 0-0.5 Composite X X

0628-B1099-SS01-M-0000 Igloo B-1099 0-0.25 MI X X

0628-B1099-SS01-C-0000 Igloo B-1099 Drain 0-0.5 Composite X X

0628-B1100-SS01-M-0000 Igloo B-1100 0-0.25 MI X X

0628-B1100-SS01-C-0000 Igloo B-1100 Drain 0-0.5 Composite X X

0628-YB1002-SS01-M-0000 Revetment Y-B1002 0.16-0.5 MI X X

0628-YB1003-SS01-M-0000 Revetment Y-B1003 0.16-0.5 MI X X

0628-YB1004-SS01-M-0000 Revetment Y-B1004 0.16-0.5 MI X X

0628-YB1005-SS01-M-0000 Revetment Y-B1005 0.16-0.5 MI X X

0628-YB1006-SS01-M-0000 Revetment Y-B1006 0.16-0.5 MI X X

0628-YB1008-SS01-M-0000 Revetment Y-B1008 0.16-0.5 MI X X

0628-YB1009-SS01-M-0000 Revetment Y-B1009 0.16-0.5 MI X X

0628-YB1011-SS01-M-0000 Revetment Y-B1011 0.16-0.5 MI X X

0628-YB1013-SS01-M-0000 Revetment Y-B1013 0.16-0.5 MI X X

0628-YB1013-SS01-M-0000-DUP Revetment Y-B1013 0.16-0.5 MI DUP X X

0628-YB1014-SS01-M-0000 Revetment Y-B1014 0.16-0.5 MI X X

0628-YB1015-SS01-M-0000 Revetment Y-B1015 0.16-0.5 MI X X

0628-YB1017-SS01-M-0000 Revetment Y-B1017 0.16-0.5 MI X X

0628-YB1018-SS01-M-0000 Revetment Y-B1018 0.16-0.5 MI X X

0628-YB1018-SS01-M-0000-DUP Revetment Y-B1018 0.16-0.5 MI DUP X X

0628-YB1019-SS01-M-0000 Revetment Y-B1019 0.16-0.5 MI X X

0628-YB1020-SS01-M-0000 Revetment Y-B1020 0.16-0.5 MI X X

0628-YB1021-SS01-M-0000 Revetment Y-B1021 0.16-0.5 MI X X

0628-YB1022-SS01-M-0000 Revetment Y-B1022 0.16-0.5 MI X X

0628-YB1023-SS01-M-0000 Revetment Y-B1023 0.16-0.5 MI X X

0628-YB1023-SS01-M-0000-MS/MSD Revetment Y-B1023 0.16-0.5 MI MS/MSD X X

0628-YB1024-SS01-M-0000 Revetment Y-B1024 0.16-0.5 MI X X

0628-YB1025-SS01-M-0000 Revetment Y-B1025 0.16-0.5 MI X X

0628-YB1027-SS01-M-0000 Revetment Y-B1027 0.16-0.5 MI X X

0628-YB1027-SS01-M-0000-DUP Revetment Y-B1027 0.16-0.5 MI DUP X X

0628-YB1028-SS01-M-0000 Revetment Y-B1028 0.16-0.5 MI X X

0628-YB1029-SS01-M-0000 Revetment Y-B1029 0.16-0.5 MI X X

0628-YB1030-SS01-M-0000 Revetment Y-B1030 0.16-0.5 MI X X

0628-YB1032-SS01-M-0000 Revetment Y-B1032 0.16-0.5 MI X X

0628-YB1033-SS01-M-0000 Revetment Y-B1033 0.16-0.5 MI X X

0628-YB1034-SS01-M-0000 Revetment Y-B1034 0.16-0.5 MI X X

0628-YB1034-SS01-M-0000-MS/MSD Revetment Y-B1034 0.16-0.5 MI MS/MSD X X

0628-YB1035-SS01-M-0000 Revetment Y-B1035 0.16-0.5 MI X X

0628-YB1036-SS01-M-0000 Revetment Y-B1036 0.16-0.5 MI X X

0628-YB1038-SS01-M-0000 Revetment Y-B1038 0.16-0.5 MI X X

0628-YB1039-SS01-M-0000 Revetment Y-B1039 0.16-0.5 MI X X

0628-YB1039-SS01-M-0000-DUP Revetment Y-B1039 0.16-0.5 MI DUP X X

0628-YB1040-SS01-M-0000 Revetment Y-B1040 0.16-0.5 MI X X

0628-YB1041-SS01-M-0000 Revetment Y-B1041 0.16-0.5 MI X X

0628-YB1042-SS01-M-0000 Revetment Y-B1042 0.16-0.5 MI X X

0628-YB1043-SS01-M-0000 Revetment Y-B1043 0.16-0.5 MI X X

0628-YB1045-SS01-M-0000 Revetment Y-B1045 0.16-0.5 MI X X

0628-YB1046-SS01-M-0000 Revetment Y-B1046 0.16-0.5 MI X X

0628-YB1047-SS01-M-0000 Revetment Y-B1047 0.16-0.5 MI X X

0628-YB1048-SS01-M-0000 Revetment Y-B1048 0.16-0.5 MI X X

Method

Specific Analyses Requested

Table 9-3 Proposed RCRA Facility Investigation Sampling and Analyses  
at AOC 28, Fort Wingate Depot Activity (4 of 5) 
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Table 9-3 Proposed RCRA Facility Investigation Sampling and Analyses  
at AOC 28, Fort Wingate Depot Activity (5 of 5) 

Explosives Metals

8330B SW6010B and SW7471A

Explosives RCRA Metals

Sample ID Sample Location
Sample Depth

(feet bgs) Sample Type COC Comment

0628-YB1051-SS01-M-0000 Revetment Y-B1051 0.16-0.5 MI X X

0628-YB1051-SS01-M-0000-MS/MSD Revetment Y-B1051 0.16-0.5 MI MS/MSD X X

0628-YB1052-SS01-M-0000 Revetment Y-B1052 0.16-0.5 MI X X

0628-YB1055-SS01-M-0000 Revetment Y-B1055 0.16-0.5 MI X X

0628-YB1058-SS01-M-0000 Revetment Y-B1058 0.16-0.5 MI X X

0628-YB1059-SS01-M-0000 Revetment Y-B1059 0.16-0.5 MI X X

0628-YB1060-SS01-M-0000 Revetment Y-B1060 0.16-0.5 MI X X

0628-YB1061-SS01-M-0000 Revetment Y-B1061 0.16-0.5 MI X X

0628-YB1066-SS01-M-0000 Revetment Y-B1066 0.16-0.5 MI X X

0628-YB1067-SS01-M-0000 Revetment Y-B1067 0.16-0.5 MI X X

0628-YB1067-SS01-M-0000-MS/MSD Revetment Y-B1067 0.16-0.5 MI MS/MSD X X

0628-YB1068-SS01-M-0000 Revetment Y-B1068 0.16-0.5 MI X X

0628-YB1072-SS01-M-0000 Revetment Y-B1072 0.16-0.5 MI X X

0628-YB1074-SS01-M-0000 Revetment Y-B1074 0.16-0.5 MI X X

0628-YB1083-SS01-M-0000 Revetment Y-B1083 0.16-0.5 MI X X

0628-YB1084-SS01-M-0000 Revetment Y-B1084 0.16-0.5 MI X X

0628-YB1084-SS01-M-0000-DUP Revetment Y-B1084 0.16-0.5 MI DUP X X

0628-YB1085-SS01-M-0000 Revetment Y-B1085 0.16-0.5 MI X X

0628-YB1086-SS01-M-0000 Revetment Y-B1086 0.16-0.5 MI X X

0628-EB01-D AOC 28 N/A Discrete Equipment Blank X (rinsate) X (rinsate)

0628-EB02-D AOC 28 N/A Discrete Equipment Blank X (rinsate) X (rinsate)

0628-EB03-D AOC 28 N/A Discrete Equipment Blank X (rinsate) X (rinsate)

0628-EB04-D AOC 28 N/A Discrete Equipment Blank X (rinsate) X (rinsate)

0628-EB05-D AOC 28 N/A Discrete Equipment Blank X (rinsate) X (rinsate)

0628-EB06-D AOC 28 N/A Discrete Equipment Blank X (rinsate) X (rinsate)

0628-EB07-D AOC 28 N/A Discrete Equipment Blank X (rinsate) X (rinsate)

0628-EB08-D AOC 28 N/A Discrete Equipment Blank X (rinsate) X (rinsate)

0628-EB09-D AOC 28 N/A Discrete Equipment Blank X (rinsate) X (rinsate)

238 238

24 24

9 9

0 0

14 14

Total Soil Samples 290 290

Total Water Samples 9 9

299 299

Notes
bgs = below ground surface
Discrete = discrete location sample
DUP = duplicate sample
Lab QC = Matrix spike/matrix spike duplicate sample set which will be triple the normal sample volume
MI = multi-incremental
N/A = not applicable

Method

Total Analyses

Specific Analyses Requested

Total Normal Samples

Total Duplicates

Total Equipment Blanks (Rinsate water sample)

Total Trip Blanks

Total MS/MSD Samples (lab counts each separately)
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Figure 9-5 Proposed Multi-Incremental Subsampling Locations AOC 28 Igloos,  
Fort Wingate Depot Activity 
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Figure 9-6 Proposed Multi-Incremental Subsampling Locations AOC 28 Igloos,  
Fort Wingate Depot Activity 
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Photograph 9-1 Igloo B-1004, facing west, Fort Wingate Depot Activity 

 
Photograph 9-2 Igloo B-1064, facing south, Fort Wingate Depot Activity 
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Photograph 9-3 Revetment Y-B1005, facing south, Fort Wingate Depot Activity 

 
Photograph 9-4 Revetment Y-B1086 facing, south, Fort Wingate Depot Activity 
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10.0 AOC 42: Building 516 

10.1 Background 

10.1.1 Location, Description, and Operational History 
Building 516 is listed as AOC 42 and is located in the northeast portion of Parcel 6, in the Workshop 
Area of the FWDA, as shown in Figure 10-1. Photographs 10-1 and 10-2, which are provided at the 
end of this section, show various views of Building 516. Building 516 is listed as the ammunition 
receiving building and was constructed in 1948. The building is a 400-square-foot brick structure with 
a reinforced concrete floor (FWDA, 1961; Daniel, 1994). This building has no water service and was 
not connected to the sanitary sewer. 

Based on available documentation, Building 516 was used solely for the initial receipt and storage of 
ammunition. No specific documentation was available to indicate the types of ammunition stored or 
the exact dates of the operational history of Building 516. 

10.1.2 Surface Conditions 
The area adjacent to AOC 42 has a generally flat topography with a vegetation cover of grass and 
sagebrush.  

10.1.3 Subsurface Conditions 
Previous subsurface investigations have not been completed at AOC 42. 

10.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 42. Ammunition was handled 
and temporarily stored at AOC 42; therefore, explosives and lead are considered the only COPCs. 
Other contaminants are not expected at this location because historical documentation indicates that 
this site was only used for the initial receipt and storage of ammunition.  

10.2 Previous Investigations 

10.2.1 Nonsampling Data 

Facilities Data Fort Wingate Ordnance Depot, Gallup, New Mexico; FWDA, 1961 
This report includes relevant construction information for Building 516. 

New Mexico Historic Building Inventory Form; Daniel, 1994 
This report includes relevant construction information for Building 516. 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 10-2 April 2010 
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Figure 10-1 Location Map for AOC 42, Building 516, Fort Wingate Depot Activity 
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Aerial Report; Environmental Research, Inc., 2006 
An aerial photography analysis was completed in 2006 based on aerial imagery obtained during a 
search of government and commercial records (ERI, 2006). The photographs were analyzed utilizing 
a stereoscope to locate potential sources of contamination and to record any findings inside the 
boundaries of the known AOCs and SWMUs. Aerial images dated from 1935 to 1997 were 
catalogued. The summary of imagery analysis provided for AOC 42 in the 2006 report is as follows: 

1935 – No significant findings 

1948 – Building 516 present; no significant findings 

1952 – No significant findings 

1958 – No significant findings 

1962 – No significant findings 

1966 – No significant findings 

1973 – No significant findings 

1978 – No significant findings 

1985 – No significant findings 

1991 – No significant findings 

1993 – No photo coverage 

1997 – No significant findings 

While not specifically stated in the summary of this report, Building 516 is visible from 1948 to 1997. 
Based on further review of this report and the aerial photographs, it appears as if the 2006 report 
states “no significant findings” if there were no observed environmental concerns. That statement 
does not mean that the buildings were not present or that other changes to the area were not observed. 

10.2.2 Sampling Data 

Final Asbestos Survey Report, Volume II, Book 1; Pickering Environmental, 1990 
This report includes results of an ACM investigation completed at various FWDA buildings. Results 
indicated that no ACM was present at Building 516. 

Environmental Baseline Survey for the Transfer of Lands at Fort Wingate Depot Activity, 
New Mexico; USACE, 2000 
This report documents a survey for ACM; no suspect ACM was found. No information exists 
regarding LBP or PCBs. LBP is assumed to be present based on building construction dates. 

Release Assessment; CH2M HILL, 2008 
Results of the release assessment sampling conducted in July 2008 are presented in Section 10.3.3. 
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10.2.3 Conceptual Model 

10.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment at AOC 42 that would result in COPCs 
being present at this site. This site was identified as an AOC based on the historical ammunition 
receiving activities at Building 516. 

10.2.3.2 Fate and Transport 
If contamination is present at AOC 42, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils.  

10.2.3.3 Data Gaps 
The 2008 release assessment investigation addressed the sample data gaps for this site. The release 
assessment data are discussed in Section 10.3.3. 

10.3 Release Assessment 

10.3.1 Historical Records/Document Review 
None of the historical documents reviewed suggested that releases of hazardous wastes or hazardous 
constituents occurred at AOC 42. As discussed above, this site was identified as an AOC based on 
historical ammunition receiving activities at Building 516. 

10.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 42 on July 18, 2008. No man made debris or evidence of 
soil staining were observed at the ground surface at AOC 42. The interior of Building 516 was clear 
of any debris or staining. 

A site reconnaissance field form and a copy of the field notes are presented in Appendix E which can 
be viewed on the CD included with this Work Plan. The photographs taken during the site walk are 
presented in Appendix F. 

10.3.3 Soil Sampling 
One MI surface soil sample was collected at AOC 42 and analyzed for explosives using EPA 
Method 8330B and for lead using EPA Method 6010. The sample location is shown in Figure 10-2. 
The MI sample consisted of 10 individual sample locations, five each taken from the north and south 
side of the eastern loading ramp using a 10-foot spacing at a distance of 5 feet from the concrete 
ramp, as shown in Figure 10-2. 

No explosives were positively detected in the sample collected from AOC 42. Lead was detected at a 
low concentration of 21 mg/kg. This concentration is below the NMED residential SSL for lead, 
which is 400 mg/kg. A summary of the sample analytical results are presented in Table 10-1. The full 
laboratory report is presented in Appendix G. The DQE report is provided on the CD as Appendix H. 
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Figure 10-2 Release Assessment Multi-Incremental SamplingLocations 
AOC 42, Building 516, Fort Wingate Depot Activity 
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AOC 42

7/22/2008
Lead - EPA Method 
6010B Lead 0.3688 400 MI 0 - 1 21
a  Column provides the Reporting Limit (RL), which was the Practical Quantitation Limit (PQL) for this project.
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  

NMED
Residential

Soil SSLb

FWDA-BLDG516-
SS-072208

Sample Type
Sample Depth 

(feet bgs)

(concentrations in mg/kg)
Chemical 
Class and
Laboratory

Method

Analyte RLa

Table 10-1 Release Assessment Laboratory Data Summary, AOC 42,  
Building 516, Fort Wingate Depot Activity 

 

10.3.4 Screening Assessments 

10.3.4.1 Human Health Screening Assessment 
As part of the human health screening assessment, positively detected COPCs were evaluated by 
comparing the maximum detected concentrations to the NMED residential SSL, which are provided 
in Appendix I. Lead was the only positively detected COPC at AOC 42. Lead was detected at a 
maximum concentration of 21 mg/kg, which does not exceed the NMED residential SSL of 
400 mg/kg. 

10.3.4.2 Risk Assessments 
Based on the screening assessment, full human health and ecological risk assessments are not 
necessary for AOC 42.  

10.3.5 Release Assessment Conclusion 
Based on the release assessment investigation results, the NMED has directed that additional MI 
samples be collected from the decision unit. The proposed sampling is discussed in Section 10.4. 

10.4 Scope of Activities 
The following field activities will be conducted during the RFI at AOC42: 

 Collection of one surface soil MI sample from 0- to 6- inches bgs and one subsurface soil 
MI sample from 6- to 12- inches bgs in the decision unit east of Building 516. 

 Analysis of the surface and subsurface MI samples to verify the results from the 2008 
release assessment investigation.  

 

10.4.1  Multi-Incremental Soil Sampling 
Soil Sampling will be conducted to evaluate the presence of environmental impacts from historical 
operations at AOC42. Based on the operational history, the COPC’s for AOC42 are RCRA metals 
and explosives. 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 10-7 April 2010 

RCRA Metals Explosives
6010B and 7471A 8330B

Sample ID Site
Sample 
Location Sample Type

Sample 
Depth 

(feet bgs)
0642-B516-SS01-M-0000 AOC 42 SB01 MI 0 – 0.5 x x
0642-B516-SS01-M-0000-DUP AOC 42 SB01 MI DUP 0 – 0.5 x x
0642-B516-SB01-M-0001 AOC 42 SB01 MI 0.5 – 1.0 x x
0642-B516-SB01-M-0001-MS/MSD AOC 42 SB01 MI MS/MSD 0.5 – 1.0 x x
0642-EB01 AOC 42 SB01 Equipment Blank N/A x x

2 2

1 1

1 1
1 1

Total Soil Samples 5 5

Total Water Samples 1 1

6 6

bgs = below ground surface 
DUP = duplicate sample
MI = multi-incremental
RCRA = Resource Conservation and Recovery Act

Total Analyses

Total Equipment Blanks (Rinsate water sample)
Total MS/MSD Samples (lab counts each separately)

Sample Analysis
Analytical Method

Total Normal Samples
Total Duplicates

Field activities will include the collection of MI samples in the area east of the concrete platform and 
loading dock of Building 516. One MI decision unit, with dimensions of approximately 50 feet by 30 
feet, will be created in this area as shown in Figure 10-3. A total of 60 subsamples will be collected 
using a hand auger from the decision unit. Thirty subsamples will be collected from 0- to 6- inches 
bgs, and 30 subsamples form 6- to 12- inches bgs in the decision unit.  

Table 10-2 summarizes the proposed MI soil sampling at AOC42. All samples will be analyzed for 
RCRA metals (EPA Methods 6010B and 7471A) and explosives (EPA Method 8330B). 

 

Table 10-2 Proposed RCRA Facility Investigation Sampling and Analyses  
for AOC 42, Fort Wingate Depot Activity 
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Figure 10-3 Proposed RCRA Facility Investigation Multi-Incremental  
Sampling Locations at AOC 42, Fort Wingate Depot Activity 
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Photograph 10-1 Building 516, facing southwest, Fort Wingate Depot Activity 

 
Photograph 10-2 Interior of Building 516, facing west, Fort Wingate Depot Activity 
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11.0 AOC 61: Building 507 

11.1 Background 

11.1.1 Location, Description, and Operational History 
Building 507 is listed as AOC 61 and is located in the northeast portion of Parcel 6, in the Workshop 
Area of the FWDA installation, as shown in Figure 11-1. Photographs 11-1 and 11-2, which are 
provided at the end of this section, show various views of Building 507. Building 507 is listed as the 
smokeless powder magazine and was constructed in 1948. This building has 100 square feet of usable 
area and is constructed of concrete with an earth-fill covering and a reinforced concrete floor 
(FWDA, 1961). This building has no water service and was not connected to the sanitary sewer.  

Based on available documentation, Building 507 was used solely for the storage of smokeless 
powder. Smokeless powder is the name given to a number of propellants used in artillery and 
firearms. The types of smokeless powder historically stored at Building 507 would likely include 
cordite and ballistite. No specific documentation was available to indicate the types of smokeless 
powder stored or the exact dates of the operational history of Building 507. 

11.1.2 Surface Conditions 
The area adjacent to AOC 61 has a generally flat topography with a vegetation cover of grass and 
sagebrush. 

11.1.3 Subsurface Conditions 
Previous subsurface investigations have not been completed at AOC 61. 

11.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 61. Explosives were handled 
and stored at AOC 61; therefore, explosives are considered the only COPC. Other contaminants are 
not expected at this location because historical documentation indicates that this site was only used 
for the storage of smokeless powder.  

11.2 Previous Investigations 

11.2.1 Nonsampling Data 

Facilities Data Fort Wingate Ordnance Depot, Gallup, New Mexico; FWDA, 1961 
This report includes relevant construction information for Building 507. 
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Figure 11-1 Location Map for AOC 61, Building 507, Fort Wingate Depot Activity 
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Aerial Report; Environmental Research, Inc., 2006 
An aerial photography analysis was completed in 2006 based on aerial imagery obtained during a 
search of government and commercial records (ERI, 2006). The photographs were analyzed utilizing 
a stereoscope to locate potential sources of contamination and to record any findings inside the 
boundaries of the known AOCs and SWMUs. Aerial images dated from 1935 to 1997 were 
catalogued. The summary of imagery analysis provided for AOC 61 in the 2006 report is as follows: 

1935 – No significant findings 

1948 – Building 507 present; no significant findings 

1952 – Building 507 present; no significant findings 

1958 – No significant findings 

1962 – No significant findings 

1966 – No significant findings 

1973 – No significant findings 

1978 – No significant findings 

1985 – No significant findings 

1991 – No significant findings 

1993 – No photo coverage 

1997 – No significant findings 

While not specifically stated in the summary from the report above, Building 507 is visible from 1948 
to 1997. Based on further review of this report and the aerial photographs, it appears as if the 2006 
report states “no significant findings” if there were no observed environmental concerns. That 
statement does not mean that the buildings were not present or that other changes to the area were not 
observed. 

11.2.2 Sampling Data 
The 2008 release assessment investigation constitutes the only sampling data for this site. The release 
assessment data are discussed in Section 11.3.3. 

11.2.3 Conceptual Model 

11.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment at AOC 61 that would result in COPCs 
being present at this site. This site was identified as an AOC based on historical storage of smokeless 
powder at Building 507. 

11.2.3.2 Fate and Transport 
If contamination is present at AOC 61, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils. 
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11.2.3.3 Data Gaps 
The 2008 release assessment investigation addressed the sample data gaps for this site. The release 
assessment data are discussed in Section 11.3.3. 

11.3 Release Assessment 

11.3.1 Historical Records/Document Review 
None of the historical documents reviewed suggested that releases of hazardous wastes or hazardous 
constituents occurred at AOC 61. As discussed above, this site was identified as an AOC based on 
historical storage of smokeless powder at Building 507. 

11.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 61 on July 18, 2008. No man-made debris or evidence of 
soil staining was observed at the ground surface at AOC 61. The interior of Building 507 was clear of 
any debris or staining. 

A site reconnaissance field form and a copy of the field notes are presented in Appendix E which can 
be viewed on the CD provided with this Work Plan. The photographs taken during the site walk are 
presented in Appendix F. 

11.3.3 Soil Sampling 
One MI surface soil sample was collected at AOC 61 and analyzed for explosives using EPA 
Method 8330B and for lead using EPA Method 6010. The sample location is shown in Figure 11-2. 
The MI sample consisted of 10 individual sample locations, three taken from each side of the 
driveway leading to the interior of the building using a 5-foot spacing pattern and four taken from 
across the access road leading to the AOC using a 5-foot spacing pattern, as shown in Figure 11-2. 

Results indicate that three explosives compounds (2,4-dinitrotoluene, 2,6-dinitrololuene, and 
2-nitrotoluene) and lead were detected at low or qualified concentrations below the NMED residential 
SSLs or the EPA RSLs for soil. A summary of the sample analysis results is presented in Table 11-1. 
The full laboratory report is presented in Appendix G. The DQE report is provided in Appendix H.  
Appendix G and H can be viewed on the CD provided with this Work Plan. 

11.3.4 Screening Assessments 

11.3.4.1 Human Health Screening Assessment 
As part of the human health screening assessment, detected COPCs were evaluated by comparing the 
maximum detected concentrations to the NMED residential SSL for all positively detected 
compounds. Detected compounds were evaluated based on comparison to their toxicological endpoint 
and comparison to NMED residential direct exposure to SSL (NMED, 2009), or if no NMED SSL 
exists, to the EPA RSL for soil (EPA, 2009), as described in Attachment 7, Section 7.2 of the RCRA 
Permit. The NMED SSL and EPA RSL are provided in Appendix I.  
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Figure 11-2 Release Assessment Multi-Incremental Sampling Locations, AOC 61, Building 507, Fort Wingate Depot Activity
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AOC 61

7/22/2008
Lead - EPA Method 
6010B Lead 0.3688 400 MI 0 - 1 30.8

2,4-Dinitrotoluene 0.23 12.6 MI 0 - 1 0.068 J
2,6-Dinitrotoluene 0.2 61.2 MI 0 - 1 0.42
2-Nitrotoluene 0.14 29.1 MI 0 - 1 0.092 J

a  Column provides the Reporting Limit (RL), which was the Practical Quantitation Limit (PQL) for this project.
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  
c  EPA Region 6 Human Health Medium Specific Screening Levels, December 2009.

Positive detections of explosives compounds are shaded.
Sample collected from 0 to 1 feet below ground surface.
N/A – Not Applicable       NC – Non Carcinogen       C – Carcinogen       Sat – Soil Saturation    MI - Multi-incremental     

Chemical 
Class and
Laboratory

Method

Analyte RLa

NMED
Residential

Soil SSLb

FWDA-BLDG507-
SS-072208

Explosives- EPA Method 
8330B

Sample Type
Sample Depth 

(feet bgs)

Table 11-1 Release Assessment of Laboratory Data Summary, AOC 61, Building 507 
(concentrations shown in mg/kg) 

 

The following positively detected compounds were considered for further screening assessment: 

 2,4-dinitrotoluene, 0.068J mg/kg (J represents estimated value) 

 2,6-dinitrotoluene, 0.42 mg/kg 

 2-nitrotoluene, 0.092J mg/kg 

 Lead, 30.8 mg/kg 

In accordance with NMED guidance, identified COPCs were used to generate a site risk ratio by 
dividing the COPC maximum detected concentrations by their respective screening levels and 
summing all values. The calculations are presented in Equations 11.1 and 11.2.  

Equation 11.1 – AOC 61 Noncarcinogenic Site Risk Ratio 
Maximum site concentrations for 2,4-dinitrotoluene and 2,6-dinitrotoluene 

= 
Noncarcinogenic 
Site Risk Ratio NMED residential SSL or EPA Region 6 residential MSSL  

for direct exposure to soil for each compound 









 RatioRiskSite

kgmg

kgmg

kgmg

kgmgJ
007.0

/61

/42.0

/122

/068.0
 

Equation 11.2 – AOC 61 Carcinogenic Site Risk Ratio 
Maximum site concentrations for 2-nitrotoluene  

= 
Carcinogenic 

Site Risk Ratio NMED residential SSL for direct exposure to soil for 2-nitrotoluene 









 RatioRiskSite

kgmg

kgmgJ
009.0

/8.10

/092.0
 

In accordance with NMED guidance, the residential human health-based site risk ratio was calculated 
to be 0.007 for noncarcinogenic compounds and 0.009 for carcinogenic compounds. Lead was 
detected at a maximum concentration of 30.8 mg/kg, which does not exceed the NMED residential 
SSL of 400 mg/kg. The calculated risk ratios are below the maximum acceptable ratio of 1. 
Therefore, the COPCs at this site pose an acceptable level of risk.  
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RCRA Metals Explosives

6010B and 
7471A 8330B

Sample ID Site
Sample 
Location Sample Type

Sample 
Depth (feet 

bgs)

0661-B507-SS01-M-0000 AOC 61 SB01 MI 0 – 0.5 x x

0661-B507-SS01-M-0000-DUP AOC 61 SB01 MI DUP 0 – 0.5 x x

0661-B507-SB01-M-0001 AOC 61 SB01 MI 0.5 – 1.0 x x

0661-B507-SB01-M-0001-MS/MSD AOC 61 SB01 MI MS/MSD 0.5 – 1.0 x x

0661-EB01 AOC 61 SB01 Equipment Blank N/A x x

2 2
1 1

1 1
1 1

Total Soil Samples 5 5

Total Water Samples 1 1

6 6

MI = multi-incremental
RCRA = Resource Conservation and Recovery Act

Sample Analysis

Analytical Method

bgs = below ground surface

Total Normal Samples
Total Duplicates

Total Equipment Blanks (Rinsate water sample)
otal MS/MSD Samples (lab counts each separately)

Total Analyses

11.3.4.2 Risk Assessments 
Based on the screening assessment, full human health and ecological risk assessments are not 
necessary for AOC 61. 

11.3.5 Release Assessment Conclusion 
Based on the release assessment investigation results, NMED has directed that additional MI samples 
be collected from the decision unit. The proposed sampling is discussed in Section 11.4. 

11.4  Scope of Activities 
The following field activities will be conducted during the RFI at AOC 61: 

 Collection of one surface soil MI sample from 0- to 6- inches bgs and one subsurface soil 
MI sample from 6- to 12- inches bgs in the decision unit east of Building 507. 

 Analysis of the surface and subsurface MI samples to verify the results from the 2008 
release assessment investigation.  

11.4.1 Multi-Incremental Soil Sampling 
Soil Sampling will be conducted to evaluate the presence of environmental impacts from historical 
operations at AOC 61. Based on the operational history, the COPC’s for AOC 61 are explosives. Due 
to the detection of lead during the release assessment investigation, RCRA metals will be included in 
the RFI analytical program.  

Field activities will include the collection of MI samples in the area south of Building 507.  One 
decision unit, with dimensions of approximately 40 feet by 40 feet, will be created as shown on 
Figure 11-3. A total of 60 subsamples will be collected using a hand auger from the decision unit. 
Thirty subsamples will be collected from 0- to 6- inches bgs, and 30 subsamples form 6- to 12- inches 
bgs in the decision unit.  

Table 11-2 summarizes the proposed MI soil sampling at AOC 61. All samples will be analyzed for 
RCRA metals (EPA Methods 6010B and 7471A) and explosives (EPA Method 8330B). 

Table 11-2 Proposed RCRA Facility Investigation Sampling and Analyses for 
AOC 61, Fort Wingate Depot Activity 
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Figure 11-3 Proposed RCRA Facility Investigation Sampling and Analyses for AOC 61, Fort Wingate Depot Activity 
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Photograph 11-1 Building 507, facing northeast, Fort Wingate Depot Activity 

 
Photograph 11-2 Building 507, facing northwest, Fort Wingate Depot Activity 
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12.0 AOC 75: Electrical Transformers 

12.1 Background 

12.1.1 Location, Description, and Operational History 
AOC 75 is identified as the electrical transformers located within Parcel 6. There is no specific 
information in the available historical documents as to the location of or previous environmental 
releases from electrical transformers located within Parcel 6. Site reconnaissance indicated that there 
are four electrical transformers located in Parcel 6, as shown in Figure 12-1. 

One electrical transformer is located at each of the following sites:  

 A power pole-mounted transformer located to the northwest of Building 51 

 A power pole-mounted transformer located to the west of Building 33 

 A power pole-mounted transformer located to the north of Building 516 

 At the ground surface to the northeast of Building 537. 

Photographs 12-1 through 12-4, which are provided at the end of this section, show various views of 
the electrical transformers. The date of installation of the electrical transformers is unknown. 

12.1.2 Surface Conditions 
The electrical transformer adjacent to Building 51 is underlain by grass with a generally flat 
topography. The electrical transformer near Building 33 is underlain by an asphalt parking lot with 
flat topography. The electrical transformer near Building 519 is underlain by grass and sagebrush 
with a generally flat topography. The ground surface for the electrical transformer near Building 537 
has been elevated from the surrounding area. The electrical transformer is located on top of a concrete 
pad which is on top of mounded native soil and rock that has minimally revegetated, giving indication 
that this transformer may have been recently installed. The surface condition of the surrounding area 
is generally flat with a northerly drainage feature covered by grass and sagebrush. 

12.1.3 Subsurface Conditions 
Previous subsurface investigations have not been completed at AOC 75. 

12.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 75. This site was identified as an 
AOC based on the possibility that some electrical transformers at the FWDA area may have contained 
PCBs. Therefore, PCBs are the COPC for AOC 75. 

12.2 Previous Investigations 

12.2.1 Nonsampling Data 
No nonsampling data is available for AOC 75.  
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Figure 12-1 AOC 75 Location Map, Fort Wingate Depot Activity 
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12.2.2 Sampling Data 
The 2008 release assessment investigation constitutes the only sampling data for this site. The release 
assessment data are discussed in Section 12.3.3. 

12.2.3 Conceptual Model 

12.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment from the current electrical transformers 
within Parcel 6 that would result in COPCs being present at these sites.  

12.2.3.2 Fate and Transport 
If contamination is present at the AOC 75 sites, they could pose a threat to human health and the 
environment through exposure to contaminated surface or subsurface soils.  

12.2.3.3 Data Gaps 
The 2008 release assessment investigation addressed the sample data gaps for this site. The release 
assessment data are discussed in Section 12.3.3. 

12.3 Release Assessment 

12.3.1 Historical Records/Document Review 
There were no historical records or documents found relating to the location, date of installation, or type 
of electrical transformers expected to be found within Parcel 6. However, none of the historical 
documents reviewed suggested that releases of hazardous wastes or hazardous constituents occurred at 
AOC 75 within Parcel 6. 

12.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 75 on July 30, 2008. Four electrical transformers were 
found within Parcel 6. The first power pole-mounted transformer (01) is located immediately to the east 
of Building 51. No staining was observed on the transformer or the ground surface below the 
transformer. The second power pole-mounted transformer (02) is located immediately to the west of 
Building 33 in a parking lot area. No staining was observed on the transformer or the ground surface 
below the transformer and a blue “No PCBs” sticker is attached to this transformer. The third power 
pole-mounted transformer (03) is located to the north of Building 516. No staining was observed on the 
transformer or the ground surface below the transformer and a blue “No PCBs” sticker is attached to 
this transformer. The fourth transformer (04) is a ground surface-mounted transformer to the northeast 
of Building 537. This transformer appeared to be more recently installed and no staining was observed 
on the transformer or the ground surface adjacent to the transformer. 

Site reconnaissance field forms for each of the four transformers and a copy of the field notes are 
presented in Appendix E and can be viewed on the CD provided with this Work Plan. The photographs 
taken during the site reconnaissance are presented in Appendix F. 

This revision is in response to Comment 4, Second NOD.  During the summer of 2010 the subject pad-
mounted transformer (Transformer 04) was removed as part of the building demolition project but the 
pad remains.  A hole (access opening) where the piping rises from below the ground was under the 
transformer.  Transformers 01 and 03 were also removed during the summer of 2010.  The disposition 
of the transformers will be described in the demolition report to be submitted in the summer of 2011. 
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12.3.3 Soil Sampling 
Surface soil samples were collected at each of the four AOC 75 locations. The sample locations are 
shown in Figure 12-2. One MI sample was collected at each transformer location and analyzed for PCBs 
using EPA Method 8082. Each of the multi-incremental samples collected consisted of nine individual 
sample locations taken from a 4-foot-by-4-foot sampling grid and composited into one MI sample with 
the exception of the ground surface transformer sample which consisted of an 8.5-foot sampling grid 
centered on the transformer. 

Results indicate that no PCBs were detected in any of the samples. The full laboratory report is 
presented in Appendix G. The DQE report is provided in Appendix H. 

12.3.4 Screening Assessments 

12.3.4.1 Human Health Screening Assessment 
No COPCs were positively detected at any of the AOC 75 sites; therefore, a human health screening 
assessment was not performed. 

12.3.4.2 Risk Assessments 
No COPCs were positively detected at any of the AOC 75 sites; therefore, full human health and 
ecological risk assessments are not necessary for AOC 75. 

12.3.5 Release Assessment Conclusion 
Based on the release assessment investigation results, the NMED has directed that discrete soil samples 
be collected at each transformer location. 

12.4  Scope of Activities 
The following field activities will be conducted during the RFI at AOC 75: 
 
 Collection of one discrete soil sample from 1- to 6- inches bgs for eachat transformer locations 01-

03.  A composite comprised of subsamples from the 4 sides of the pad and one at the middle access 
opening will be taken at location 04.  This revision is in response to Comment 4, Second NOD.   

 
 Analysis of the surface soil samples to verify the results from the 2008 release assessment 

investigation.  

12.4.1 Discrete Soil Sampling 
Soil sampling will be conducted to evaluate the presence of environmental impacts from historical 
operations at AOC 75. Based on the operational history, the COPC’s for AOC 75 are PCBs. 
 
Field activities will include the collection of discrete surface soil samples at each transformer locations 
01-03 and composite at 04.  Discrete Ssoil samples will be collected from 1- to 6- inches bgs using a 
hang auger. The proposed sampling locations are shown on Figures 12-12 and 12-2.  
 
Table 12-1 summarizes the proposed soil sampling at AOC 75. All samples will be analyzed for PCB’s 
(EPA Method 8082). 
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Table 12-1 Proposed RCRA Facility Investigation Sampling and Analysis 
for AOC 75 Electrical Transformers, Fort Wingate Depot Activity 

 

PCBs

8082

Polychlorinated
Biphenyls

Sample ID
Sample 

Location
Sample Depth

(feet bgs) Sample Type 
Chain of Custody 

Comment

0675-SS01-0000 SS01 0 - 0.5 Discrete x

0675-SS02-0000 SS02 0 - 0.5 Discrete x

0675-SS03-0000 SS03 0 - 0.5 Discrete x

0675-SS04-0000 SS04 0 - 0.5 CompositeDiscrete x

0675-SS04-0000 Dup SS04 0 - 0.5 CompositeDiscrete DupMS/MSD x

0675-EB01 EB01 N/A Discrete Equipment Blank x

4

1

1

1

Total Soil Samples 7

Total Water Samples 1

8
Notes bgs = below ground surface

Discrete = discrete location sample Composite = composite sample location
Dup = duplicate sample
EB = Equipment rinsate blank
Lab QC = Matrix spike/matrix spike duplicate sample set will be triple sample volume 
MS/MSD = matrix spike/matrix spike duplicate
N/A = Not Applicable
RCRA = Resource Conservation and Recovery Act

Method

Total Analyses 

Specific Analyses Requested 

 
Total Normal Samples

Total Duplicates 
Total Equipment Blanks (Rinsate water sample) 

Total MS/MSD Samples (lab counts each separately) 
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Photograph 12-1 Transformer 01, AOC 75, Fort Wingate Depot Activity 

 
Photograph 12-2 Transformer02, facing northeast, AOC 75, Fort Wingate Depot Activity 
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Photograph 12-3 Transformer 03, facing southeast, AOC 75, Fort Wingate Depot Activity 

 

 

Photograph 12-4 Transformer 04, facing southwest, AOC 75, Fort Wingate Depot Activity 
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13.0 AOC 78/82: Feature 18 

13.1 Background 

13.1.1 Location, Description, and Operational History 
AOC 78/82 is located in the far southwest portion of Parcel 6, extending into Parcels 5A and 4A, as 
shown in Figure 13-1. Photographs 13-1 through 13-4, which are provided at the end of this section, 
show various views of AOC 78/82. This AOC is described as Feature 18 on 1973 aerial photo 
(API-5) in the 1995 Archive Search Report (USACE, 1995). There are four sub-areas of AOC 78/82 
that for the purposes of this report are identified as A through D from south to north. 

Review of historical FWDA maps for this area indicates that AOC 78/82 sub-areas A through D were 
used as Open Storage Sites or as Standard Ammunition Magazines. Temporary building numbers of 
Z-228; Z-224 or X-24; Z-227; and Z-223 or X-23 were identified from south to north for sub-areas A 
through D. Standard Ammunition Magazines were located at various places across the depot and 
consisted of covered open-air structures with no walls. Munitions were temporarily stored at these 
locations from the 1940s to the 1960s. Based on a review of the aerial photographs and available 
documents, munitions were temporarily stored at AOC 78/82 beginning in the 1940s. Storage 
operations ceased in the 1960s. 

13.1.2 Surface Conditions 
AOC 78/82 has a generally flat topography, dipping slightly to the west toward the area drainage 
feature located immediately to the east of the west patrol road. Vegetation cover at the site consists of 
mostly grass and sagebrush with some piñon and juniper in the far eastern portions of the AOC. The 
west patrol road serves as a drainage divide between Parcel 4A and 4B, and Parcel 5A and 5B. 

13.1.3 Subsurface Conditions 
A subsurface investigation was completed at AOC 78/82 as part of the release assessment as 
described in Section 13.3.5. As part of this investigation it was determined that the upper 
approximately 20 inches of sediment is native silt-loam type soil that contained metallic scrap and 
debris related to the historical operations at the site. All recovered scrap and debris were removed as 
part of this investigation. 

13.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 78/82. This site was identified 
as an AOC based solely on aerial photography. Explosives were handled and stored at AOC 78/82; 
therefore, explosives and lead are considered the COPCs for this site. Other contaminants are not 
expected at this location because historical documentation indicates that this site was only used for 
the temporary storage of munitions. 
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Figure 13-1 Site Location Map for AOC 78/82,  
Feature 18, Fort Wingate Depot Activity 
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13.2 Previous Investigations 

13.2.1 Nonsampling Data 
Nonsampling data available for AOC 78/82 are summarized below. 

Aerial Report; Environmental Research, Inc., 2006 
An aerial photography analysis was completed in 2006 based on aerial imagery obtained during a 
search of government and commercial records (ERI, 2006). The photographs were analyzed utilizing 
a stereoscope to locate potential sources of contamination and to record any findings inside the 
boundaries of the known AOCs and SWMUs. Aerial images dated from 1935 to 1997 were 
catalogued. The summary of imagery analysis provided for AOC 78/82 in the 2006 report is as 
follows: 

1935 – No significant findings  

1948 – Two graded areas are present. 

1952 – Two graded scarred areas are present. 

1958 – Two graded areas are present. 

1962 – One graded area remains. 

1966 – One of the graded areas remains. 

1973 – A pond has been constructed in the northernmost area; three scarred or graded areas 
are present to the south 

1978 – The pond and two graded areas remain 

1985 – The pond remains to the north; the graded areas are revegetating 

1991 – The pond remains to the north; a trench or excavation is visible south of the pond; the 
former graded areas are mostly revegetating. 

1993 – No photo coverage 

1997 – The pond remains to the north 

Based on further review of the 2006 report and the aerial photographs, it appears that the report states 
“no significant findings” if there were no observed environmental concerns. However, this statement 
does not mean that other changes to the area were not observed.  

Report of Investigation for Potential Environmental Areas of Concern; USACE, 2007 
This report documents an investigation completed at AOCs located outside of the boundaries of 
current SWMUs and AOCs. Investigation activities were not completed within AOC 78/82. However, 
the report includes background information relevant to areas at the FWDA installation that were 
previously used to temporarily store inert items and ordnance, such as AOC 78/82. The report 
indicates that buildings designated with an X- identifier were wood-framed structures with a roof but 
no walls. These buildings had earth or gravel floors and were present at the FWDA installation from 
approximately 1945 to 1980. Areas with a Z- identifier were either buildings such as those with the 
X- identifier or were flat open storage areas with no associated building that were present at the 
FWDA installation from approximately 1945 to 1980. 
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13.2.2 Sampling Data 
The 2008 release assessment investigation constitutes the only sampling data for this site. The release 
assessment data are discussed in Sections 13.3.3 and 13.3.4. 

13.2.3 Conceptual Model 

13.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment at AOC 78/82 that would result in COPCs 
being present at this site. This site was identified as an AOC based on aerial photography that was 
previously interpreted to have been an area of disturbed ground. However, historical documentation 
indicates that the area of disturbed ground previously contained Open Storage Sites or Standard 
Ammunition Magazines, which were buildings used for the temporary storage of munitions. Based on 
available documentation, storage of munitions occurred at this site beginning in the 1940s and 
continued until the 1960s when the buildings were removed. 

13.2.3.2 Fate and Transport 
If contamination is present at AOC 78/82, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils.  

13.2.3.3 Data Gaps 
The 2008 release assessment investigation addressed the sample data gaps for this site. The release 
assessment data are discussed in Section 13.3.3. 

13.3 Release Assessment 

13.3.1 Historical Records/Document Review 
None of the historical documents reviewed suggested that releases of hazardous wastes or hazardous 
constituents occurred at AOC 78/82. As noted in the aerial photograph analysis report (ERI, 2006), 
there were no significant findings for AOC 78/82 on any of the photos reviewed from 1935 to 1997 
that would suggest a release to the environment at this site other than grading and ground scars. 
However, review of available documentation indicates that AOC 78/82 previously contained Open 
Storage Sites or Standard Ammunition Magazines, which were buildings used for the temporary 
storage of munitions. Based on available documentation, storage of munitions occurred at this site 
beginning in the 1940s and continued until the 1960s when the buildings were removed. 

13.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 78/82 on July 30, 2008. A site walk revealed several 
small areas containing metallic scrap consisting of nails, bolts, metal packaging banding, as well as 
several areas containing roofing material and small pieces of lumber. 

Construction of a pond was indicated in the previous aerial photograph review. Further review 
indicates that this area is not a constructed pond, but a low-lying area in the natural drainage that 
floods and fills with water due to the construction of the west patrol road, which restricts the flow of 
surface water. No man-made debris was observed at the time of inspection.  

A site reconnaissance field form and a copy of the field notes are presented in Appendix E which can 
be viewed on the CD provided with this Work Plan. The photographs taken during the site walk are 
presented in Appendix F. 
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13.3.3 Soil Sampling 
Surface soil samples were collected at two general locations at each of AOC 78/82 locations A 
through D. The sample locations are shown in Figure 13-2. Sample locations were chosen in the areas 
most likely to be affected by previous operations at the individual sites as determined during the field 
investigation. Each of the eight decision units for the MI sampling was 100 feet by 100 feet in size. 
The area of each decision unit is slightly less than 0.25 acre and was selected as representative of a 
residential lot size. Multi-incremental samples were collected and analyzed for explosives using EPA 
Method 8330B and for lead using EPA Method 6010. Each of the MI samples collected consisted of 
ten individual subsamples collected from 0-to 12-inches bgs and composited into one MI sample, for 
a total of eight samples. 

Seven explosives compounds (1,3,5-trinitrobenzene, 2,4-dinitrotoluene, 2,6-dinitrololuene, 
4-amino-2,6-dinitrotoluene, 3-nitrotoluene, RDX, and tetryl [2,4,6-trinitrophenol]) and lead were 
detected at concentrations below the NMED residential SSLs or the EPA RSLs for soil. A summary 
of the sample analysis results is presented in Table 13-1. The full laboratory report is presented in 
Appendix G. The DQE report is provided in Appendix H. 

13.3.4 Digital Geophysical Mapping 
CH2M HILL’s geophysical services subcontractor, NAEVA Geophysics, Inc. (NAEVA) performed 
the digital geophysical mapping of AOC 78/82 using a Geonics EM-61 Mk.2 and the Trimble® 5700 
Global Positioning System (GPS) receiver using Real Time Kinematic (RTK) technique. The survey 
equipment and methodology are described below.  

The EM-61 Mk.2 is a high spatial resolution, time-domain electromagnetic instrument designed to 
detect shallow ferrous and non-ferrous metallic objects. The EM-61 Mk.2 system consists of two air-
cored coils, a digital data recorder, batteries and processing electronics. The larger of the two coils 
(mounted closest to the ground), houses a transmitter that generates a pulsed primary magnetic field, 
which then induces eddy currents in nearby metallic objects. Both the lower and upper coils house 
receivers, with the capability to either measure the eddy currents at three distinct time intervals in the 
bottom coil and one time interval in the top coil; or four intervals in the bottom coil if no top coil 
measurements are recorded.  Four time gates from the bottom coil were recorded for the digital 
geophysical mapping (DGM) surveys at Fort Wingate.  Secondary voltages induced in both coils are 
measured in millivolts. The arrangement of coils is such that there is a vertical separation of 
40 centimeters (cm) from the ground to the bottom coil. Assuming accurate data positioning, target 
resolution of approximately 0.5 meters can be expected. The data are collected using 
Geomar Software Inc.’s Nav61MK2 program and temporarily stored in an Allegro CX Field PC® 
prior to downloading to a laptop computer. 

Trimble® 5700 RTK GPS is a 24-channel dual frequency RTK receiver that uses two low power 
radio signals designated as L1 (1575.42 megahertz) and L2 (1227.60 megahertz).  This system 
operates with a base and a rover unit; the base sends corrections to the rover via radio link, thus 
maintaining a 3 cm horizontal accuracy and a 5 cm vertical accuracy.  For configuration with the 
EM-61 Mk.2, the rover is set to output a Global Positioning System Fix Data format (National Marine 
Electronics Association) string at 1 Hertz which is captured into the TrackMaker data logging system 
(NAV61MK2) program and temporarily stored in the Allegro CX Field PC®.  The base station 
utilized for this survey was a Trimble R8 Global Navigation Satellite System (GNSS). The R8 GNSS 
is a multichannel, multi-frequency receiver, antenna, and data-link radio combined in one device. It 
uses Trimble R-Track technology to support all GPS signals, including the new L2C signal 
(transmitted on the L2 frequency) and the planned L5 (civilian safety of life) signal of GPS 
Modernization, and also supports the Global Orbiting Navigation Satellite System (GLONASS). 
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Table 13-1 Release Assessment Laboratory Data Summary 
for AOC 78/82, Feature 18 (concentrations in mg/kg) 

AOC 78 AOC 78 AOC 78

7/21/2008 7/21/2008 7/21/2008

Lead - EPA 
Method 6010B Lead 0.3688 400 7.4 6.6 4.9
Explosives- EPA 
Method 8330B 1,3,5-Trinitrobenzene 0.2 2,200c <0.2 <0.2 0.1 J

AOC 78 AOC 78 AOC 78

7/21/2008 7/22/2008 7/22/2008

Lead - EPA 
Method 6010B Lead 0.3688 400 5.7 4.6 4.1

2,4-Dinitrotoluene 0.23 12.6 <0.23 <0.23 0.14 J

2,6-Dinitrotoluene 0.2 61.2 <0.2 <0.2 0.13 J

4-Amino-2,6-dinitrotoluene 0.25 150c <0.25 <0.25 0.14 J

Tetryl 0.23 244 <0.23 <0.23 0.08 J
AOC 78 AOC 78 AOC 78

7/22/2008 7/23/2008 7/23/2008

Lead - EPA 
Method 6010B Lead 0.3688 400 4.4 J 4.4 4.4

1,3,5-Trinitrobenzene 0.2 2,200c <0.2 <0.2 0.088 J

2,4-Dinitrotoluene 0.23 12.6 <0.23 <0.23 0.08 J

2,6-Dinitrotoluene 0.2 61.2 0.2 0.2 0.33

3-Nitrotoluene 0.22 1,560 <0.22 0.2 J <0.22

4-Amino-2,6-dinitrotoluene 0.25 150c <0.25 <0.25 0.18 J

RDX 0.18 35.6 0.18 J <0.18 0.08 J

a  Column provides the Reporting Limit (RL), which was the Practical Quantitation Limit (PQL) for this project.
b NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  
c  EPA Region 6 Human Health Medium Specific Screening Levels, December 2009.

Positive detections of explosives compounds are shaded.

Samples collected from 0 to 1 feet below ground surface.
N/A – Not Applicable       NC – Non Carcinogen       C – Carcinogen       Sat – Soil Saturation       J – Estimated value below the 

Explosives- EPA 
Method 8330B

Explosives- EPA 
Method 8330B

FWDA-AOC78B-
01-SS-072108

NMED
Residential

Soil SSLb

NMED
Residential

Soil SSLb

FWDA-AOC78B-
02-SS-072108

FWDA-AOC78C-
01-SS-072208

02-SS-072208-
DUP

Chemical 
Class and
Laboratory

Method

Analyte

FWDA-AOC78A-
01-SS-072108

FWDA-AOC78A-
02-SS-072108

Chemical 
Class and
Laboratory

Method

Analyte RLa

RLa

Chemical 
Class and
Laboratory

Method

Analyte RLa

NMED
Residential

Soil SSLb

FWDA-AOC78D-
01-SS-072308

FWDA-AOC78D-
02-SS-072308

FWDA-AOC78C-
02-SS-072208
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The DGM surveying at FWDA was accomplished using the EM-61 Mk.2 in wheel mode 
configuration, with data positioning provided by RTK GPS.  In wheel mode, the EM-61 Mk.2 bottom 
coil is mounted on two 40cm wheels, and has four fiberglass spacers used to support the top coil.  A 
tripod attached to the top coil holds the GPS antenna over the center of the EM coils. All data 
collected at FWDA were recorded at a sample rate of 10 readings per second.  

A survey transect spacing of 2 feet was used for the Geophysical Prove-Out (GPO) Investigation and 
DGM survey areas. This spacing results in coil overlap on successive lines, reducing the likelihood of 
data gaps and improving the chance of detecting small metallic items. 

Low stretch polypropylene ropes painted with alternating bands of fluorescent green and pink paint 
were placed across survey grids at 25 foot intervals, perpendicular to the direction of travel.  These 
ropes provided guidance to the geophysicist maneuvering the EM61 across the grids, to maintain 
parallel lines spaced 2 feet apart.   

A Trimble® GeoXT™ was used to record relevant survey information, and also to make sketches of 
survey impediments such as arroyos, trees, depressions and piles of flood debris.  GeoXT™ data were 
downloaded to a laptop computer each evening, and the merged into a database for inclusion in 
CH2M Hill’s Munitions Response Site Information System. 

The EM-61 Mk.2 data are temporarily stored in an Allegro data logger via Geomar’s NAV61 
software and then downloaded into a laptop computer for further on-site processing using Geomar’s 
TrackMaker 61MK2.   

Initial data processing was performed by the field team which included reviewing data for integrity 
and repeatability. Additionally, track maps produced using the TrackMaker 61MK2 software were 
reviewed to evaluate survey coverage and to check for missing GPS readings.   

Data were uploaded each evening to the CH2M Hill ftp site by the field crew.  Data were then 
retrieved by NAEVA’s data processor in the Charlottesville, Virginia office, where converted raw 
data files were imported into Geosoft’s Oasis montaj to perform the following: 

 Review and finalize all QC tests (cable shake, personnel, static and latency) prior to processing of 
the DGM data for that day; 

 Set projection of NAD83 UTM Zone 12N coordinates; 
 Evaluate data density and GPS quality; 
 Apply auto leveling and instrument drift corrections; 
 Apply of default lag correction; 
 Generate preliminary contour map(s) from gridded data; 
 Generate preliminary original vs. repeat profiles by grid block; and 
 Generate formatted ASCII files containing preprocessed data by grid block. 
 

After completion of preprocessing, the data were further evaluated and processed to generate final 
processed data files.  Final processing steps included: 

 Evaluation and refinement of auto leveling and instrument drift corrections in the channel 
selected for target analysis (Channel 3); 

 Evaluation and refinement of lag correction in the channel selected for target analysis  
(Channel 3); 
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 Additional digital filtering and enhancement, as necessary, in the channel selected for target 
analysis (Channel 3); 

 Generation of formatted ASCII files containing processed data by grid block; 
 Generation of final maps for each grid showing contoured gridded data and culture; 
 Generation of final original vs. repeat profiles by grid block; and 
 Production of mosaic maps for each of the five surveyed locations.  
 

13.3.4.1 Survey 

Albuquerque Surveying Company, Inc, a New Mexico Registered Land Surveyor (RLS), used 
existing benchmarks at the FWDA to establish a 30-meter-by-30-meter grid system across the four 
AOC 78/82 sub-areas (denoted A through D for reporting purposes) and the AOC 79 area for 
geophysical survey control. 

13.3.4.2 Geophysical Prove-Out 

Instrument validation surveys were performed with an EM-61 Mk.2 over the existing GPO plot at the 
FWDA site on July 8 and 9, 2008. Based on observation of the GPO activities and an independent 
analysis of the GPO results, it was determined by the CH2M HILL QC Geophysicist that the system 
met project DQOs and the system was considered validated and appropriate for use at the site. This 
was verified with the onsite USACE Project Geophysicist. Approval was given by USACE to 
proceed to data collection within the Parcel 6 areas. A comprehensive GPO report detailing 
equipment, procedures, data processing, and results is provided as Appendix K. 

13.3.4.3 13.3.4.3 Digital Geophysical Mapping Survey Results 
The DGM activities were performed from July 8 through 25, 2008 at the four AOC 78/82 sub-areas 
and the AOC 79. The following subsections summarize results of the surveys at AOC 78/82. A 
detailed description of the equipment, methodology, results, and QC data is provided in the NAEVA 
report provided in Appendix L.
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Figure 13-2 Release Assessment Multi-Incremental  
Soil Sampling Locations at  

AOC 78/82, Fort Wingate Depot Activity
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13.3.4.4 AOC 78A Sub-area 
Approximately 1.4 acres were geophysically surveyed over the AOC 78A sub-area. Survey results, 
provided in Appendix J, indicate a few scattered anomalies across the area. The anomalies do not 
appear to have any relationship to each other, such as those indicated in some of the other areas as 
being part of a regular pattern. 

13.3.4.5 AOC 78B Sub-area 
Approximately 1.2 acres were geophysically surveyed over the AOC 78B sub-area. Survey results, 
provided in Appendix J, indicate multiple anomalies across the area. A large number of anomalies 
appear to have a regular distribution in a pattern indicative of building footers or some other regularly 
spaced man-made feature. The regularly spaced anomalies are separated by approximately 4 to 
5 meters (m), on average, from each other and cover an area of approximately 85 m (east–west 
orientation) by 20 m (north-south). 

13.3.4.6 AOC 78C Sub-area 
Approximately 1.8 acres were geophysically surveyed over the AOC 78C sub-area. Survey results, 
provided in Appendix J, indicate a few scattered anomalies across the area. The anomalies do not 
appear to have any relationship to each other. 

13.3.4.7 AOC 78D Sub-area 
Approximately 1.4 acres were geophysically surveyed over the AOC 78D sub-area. Survey results, 
provided in Appendix J, indicate a similar pattern of anomalies to those seen in AOC 78B, with a 
large number appearing to have a regular distribution in a patter indicative of building footers or some 
other regularly spaced man-made feature. The regularly spaced anomalies are separated by 
approximately 4 to 5 m, on average from each other and cover an area of approximately 105 m 
(north-south) by 18 m (east–west).  

13.3.4.8 Data Quality Objectives 
CH2M HILL’s analysis indicates that all DQOs outlined in the project QC Plan (CH2M HILL, 2008) 
were met during the DGM operations. A summary of the project data quality objectives results is 
presented in Table 13-1. It should be noted that reacquisition of anomalies was not performed during 
the initial phase of operations; however, should this operation be planned at any time in the future the 
subcontractor performing reacquisition will be asked to demonstrate that they can meet the 
reacquisition DQO prior to performing the activity.  

13.3.4.9 Quality Control 
An extensive QC program was applied to the DGM operations at the site, with the CH2M HILL QC 
Geophysicist providing oversight and QC of NAEVA’s operations and data. Descriptions of the QC 
steps can be found in the project QC Plan, which is presented in Appendix K. Each of the QC steps 
was performed, and no QC issues were discovered during the process. NAEVA was observed 
collecting data to comply with all of the QC Plan requirements. All documented QC tests were 
checked for DQO compliance and each test was within those requirements. Detailed QC results are 
discussed in the report provided in Appendix K.  



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 13-11 April 2010 

13.3.5 Metallic Anomaly Intrusive Investigation 

13.3.5.1 Purpose 
Intrusive investigation of selected representative geophysical anomalies was conducted from 
November 17 to 20, 2008, to evaluate the nature of the sources of the anomalies. Geophysical 
anomalies were investigated at all four of the AOC 78/82 locations. Based on the known operational 
history of the investigation areas, this was not treated as a MEC investigation. However, MEC or 
material potentially presenting an explosive hazard (MPPEH) had the potential to be present in the 
project area because the site is a former military facility. Therefore, MEC investigation procedures 
were followed as a precaution. UXB International, Inc (UXB) was the intrusive investigation 
subcontractor for this work. A report prepared to document the intrusive investigation is presented as 
Appendix M. The investigation results will be briefly summarized below. 

13.3.5.2 Anomaly Reacquisition/Intrusive Investigation 
Anomaly reacquisition and intrusive investigation were the only techniques employed during the 
intrusive investigation operations at the site. Intrusive investigation was performed using hand 
excavation procedures to identify the source of individual anomalies following reacquisition 
operations. 

All geophysical anomalies identified for excavation were reacquired by an intrusive investigation 
team, comprised of UXO technicians, to an exact location using a RTK differential GPS. This work 
was completed from November 17 to 18, 2008. The location of each anomaly was marked with a 
non-metallic, labeled, polyvinyl chloride (PVC) surveyor’s flag, which was placed 1 foot north of the 
actual field location of each reacquired anomaly.  

Excavation of individual geophysical anomalies was performed by qualified UXO technicians using 
hand-excavation tools. Small hand tools such as shovels, spades, trowels, and pry bars were used to 
access the anomalies. The UXB team performing this work was composed of one UXO 
Technician III and two UXO Technician II(s). CH2M HILL provided one SUXOS to provide 
oversight of the UXB investigation team. Intrusive investigation work was completed from 
November 17 to 20, 2008. 

13.3.5.3 Investigation Results 
The individual anomaly locations and recovered anomaly sources are documented in report provided 
as Appendix M. All anomalies were determined to be metallic scrap debris and not MEC related. The 
scrap debris recovered were predominantly nails with minor amounts of other metallic scrap such as 
angle iron, metal banding, and bailing wire. The metallic scrap recovered is consistent with the 
known operational history of these sites, which was temporary open storage of munitions. The 
anomaly locations and metallic scrap recovered are believed to be remnants or debris from the former 
open storage structures that were removed in the 1960s. 

13.3.6 Screening Assessments 

13.3.6.1 Human Health Screening Assessment 
As part of the human health screening assessment, detected COPCs were evaluated by comparing the 
maximum detected concentrations to the NMED residential SSL for all positively detected 
compounds. Detected compounds were evaluated based on comparison to their toxicological endpoint 
and comparison to NMED residential direct exposure to SSL (NMED, 2009), or if no NMED SSL 
exists, to the EPA RSL for soil (EPA, 2009), as described in Attachment 7, Section 7.2 of the RCRA 
Permit. The NMED SSL and EPA RSL are provided in Appendix I. 
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The following positively detected compounds were considered for further screening assessment:  

 1,3,5-trinitrobenzene, 0.1J mg/kg (J represents estimated value) 

 2,4-dinitrotoluene, 0.14J mg/kg 

 2,6-dinitrotoluene, 0.33 mg/kg 

 RDX, 0.18J mg/kg 

 Tetryl (2,4,6-trinitrophenol), 0.08J mg/kg 

 Lead, 7.4 mg/kg 

Two other compounds, 4-amino-2,6-dinitrotoluene and 3-nitrotoluene, were not considered as there 
are no NMED SSL or EPA RSL for these compounds. In accordance with NMED guidance, 
identified COPCs were used to generate a site risk ratio by dividing the COPC maximum detected 
concentrations by their respective screening levels and summing all values. The calculations are 
presented in Equations 13.1 and 13.2. 

Equation 13.1 – AOC 78/82 Noncarcinogenic Site Risk Ratio 

Maximum site concentrations for 1,3,5-trinitrobenzene,  
2,4-dinitrotoluene, 2,6-dinitrotoluene, and tetryl 

= 
Noncarcinogenic 
Site Risk Ratio NMED residential SSL or EPA Region 6 residential MSSL  

for direct exposure to soil for each compound 









 RatioRiskSite

kgmg

kgmgJ

kgmg

kgmg

kgmg

kgmgJ

kgmg

kgmgJ
02.0

/11.6

/08.0

/61

/33.0

/122

/14.0

/800,1

/1.0  

Equation 13.2 – AOC 78/82 Carcinogenic Site Risk Ratio 
Maximum site concentrations for RDX 

= 
Carcinogenic 

Site Risk Ratio NMED residential SSL for direct exposure to soil for RDX 









 RatioRiskSite

kgmg

kgmgJ
004.0

/2.44

/18.0  

In accordance with NMED guidance, the residential human health-based site risk ratio was calculated 
to be 0.02 for noncarcinogenic compounds and 0.004 for carcinogenic compounds. Lead was detected 
at a maximum concentration of 7.4 mg/kg, which does not exceed the NMED residential SSL of 
400 mg/kg. The calculated risk ratios are below the maximum acceptable ratio of 1. Therefore, the 
COPCs at this site pose an acceptable level of risk.  

13.3.6.2 Risk Assessments 
Based on the screening assessment, full human health and ecological risk assessments are not 
necessary for AOC 78/82. 
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13.3.7 Release Assessment Conclusion 
Based on the release assessment investigation results, the following conclusions are made for 
AOC 78/82: 

 Geophysical anomalies were observed at AOC 78/82. The geophysical anomalies were 
investigated and determined to be metallic scrap, such as nails and other metallic waste debris. 
No MEC items were identified during the investigation. 

 Based on the limited number and low concentrations of COPCs detected at AOC 78/82, the AOC 
is recommended for NFA based on the NMED Criterion 5: The AOC has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that the contaminants pose an acceptable level of risk under current and projected 
future land use. 

13.3.8 Scope of Activities 
Based on the release assessment investigation results, the following recommendations are made for 
AOC 78/82: 

 It is recommended that NFA decision documents be prepared for AOC 78/82. 
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Photograph 13-1 AOC 78/82-A, facing east. Fort Wingate Depot Activity 

 
Photograph 13-2 AOC 78/82-B, facing east, Fort Wingate Depot Activity 
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Photograph 13-3 AOC 78/82-C, facing north, Fort Wingate Depot Activity 

 
Photograph 13-4 AOC 78/82-D, facing north, Fort Wingate Depot Activity 
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14.0 AOC 79: Feature 2 

14.1 Background 

14.1.1 Location, Description, and Operational History 
AOC 79 is located in the northern portion of Parcel 6 and is approximately 3.6 acres in size, as shown 
in Figure 14-1. Photographs 14-1 and 14-2, which are provided at the end of this section, show views 
of AOC 79. This AOC is described as Feature 2 on the 1973 aerial photo (API-5) in the 1995 Archive 
Search Report (USACE, 1995). Historical aerial photographs indicate that an access road previously 
lead to a probable building foundation and a scarred and stained soil area. 

Review of historical FWDA maps for this area lists a portion of AOC 79 as an Open Storage Site or a 
Standard Ammunition Magazine. A temporary building number of Z-220 or X-18 is listed for this 
area. Standard Ammunition Magazines were located at various places across the depot and consisted 
of covered open-air structures with no walls. Munitions were temporarily stored at these locations 
from the 1940s to the 1960s. Based on review of the aerial photographs and available documents, 
munitions were temporarily stored at AOC 79 beginning in the 1940s. Storage operations ceased in 
the 1960s.  

14.1.2 Surface Conditions 
AOC 79 has a generally flat topography with a vegetation cover of grass and sagebrush. This area is 
located immediately to the west of a regional drainage arroyo that overbanks and floods this area 
during high rainfall events which tends to wash out a substantial portion of the AOC. This site also 
contains a vast number of prairie dog burrows, which, in addition to occasional flooding, may leave 
this area looking disturbed in historical aerial photographs. 

14.1.3 Subsurface Conditions 
A subsurface investigation was completed at AOC 79 as part of the release assessment as described in 
Section 14.3.5. As part of this investigation it was determined that the upper approximately 36-inches 
of sediment is native silt-loam type soil that contained metallic scrap and debris related to the 
historical operations at the site. All recovered scrap and debris were removed as part of this 
investigation. 

14.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 79. This site was identified as an 
AOC based solely on aerial photography. Explosives were handled and stored at AOC 79. Therefore, 
explosives and lead are considered the COPCs for this site. Other contaminants are not expected at 
this location because historical documentation indicates that this site was only used for the temporary 
storage of munitions. 
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Figure 14-1 Location Map of AOC 79,  

Feature 2, Fort Wingate Depot Activity 
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14.2 Previous Investigations 

14.2.1 Nonsampling Data 
Nonsampling data available for AOC 79 are summarized below. 

Aerial Report; Environmental Research, Inc., 2006 
An aerial photography analysis was completed in 2006 based on aerial imagery obtained during a 
search of government and commercial records (ERI, 2006). The photographs were analyzed utilizing 
a stereoscope to locate potential sources of contamination and to record any findings inside the 
boundaries of the known AOCs and SWMUs. Aerial images dated from 1935 to 1997 were 
catalogued. The summary of imagery analysis provided for AOC 79 in the 2006 report is as follows: 

1935 – No significant findings  

1948 – An access road leads to a probable building foundation 

1952 – Access road leads to two probable trenches with dark-toned materials 

1958 – Access roads lead to a scarred and disturbed area 

1962 – Access roads lead to areas of dark-toned material or staining northwest and southwest 
of the site 

1966 – No significant findings 

1973 – The perimeter of the site has been cleared/graded; the other areas to the south appear 
as graded or scarred staging or parking areas 

1978 – An access road leads to a ground scarred area 

1991 – No significant findings 

1993 – No photo coverage 

1997 – The central portion of the site is scarred; however, this may be due to erosion 

Based on further review of the 2006 report and the aerial photographs, it appears that the report states 
“no significant findings” if there were no observed environmental concerns. However, this statement 
does not mean that other changes to the area were not observed.  

Report of Investigation for Potential Environmental Areas of Concern; USACE, 2007 
This report documents an investigation completed at AOCs located outside of the boundaries of 
current SWMUs and AOCs. Investigation activities were not completed within AOC 79. However, 
the report includes background information relevant to areas at the FWDA installation that were 
previously used to temporarily store inert items and ordnance, such as AOC 79. The report indicates 
that buildings designated with an X- identifier were wood-framed structures with a roof but no walls. 
These buildings had earth or gravel floors and were present at the FWDA installation from 
approximately 1945 to 1980. Areas with a Z- identifier were either buildings such as those with the 
X- identifier or were flat open storage areas with no associated building that were present at the 
FWDA installation from approximately 1945 to 1980. 
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14.2.2 Sampling Data 
The 2008 release assessment investigation constitutes the only sampling data for this site. The release 
assessment data are discussed in Sections 14.3.3 and 14.3.4. 

14.2.3 Conceptual Model 

14.2.3.1 14.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment at AOC 79 that would result in COPCs 
being present at this site. This site was identified as an AOC based on aerial photography that was 
previously interpreted to have been an area of disturbed ground. However, historical documentation 
indicates that the area of disturbed ground previously contained an Open Storage Site or a Standard 
Ammunition Magazine, which is a building used for the temporary storage of munitions. Based on 
available documentation, storage of munitions occurred at this site beginning in the 1940s and 
continued until the 1960s when the buildings were removed. 

Additionally, this area is prone to flooding. It also contains a vast number of prairie dog burrows, 
which may have been previously interpreted in aerial photograph review as being related to historical 
operations at the site. These natural effects leave the ground surface at this location looking disturbed. 

14.2.3.2 Fate and Transport 
If contamination is present at AOC 79, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils.  

14.2.3.3 Data Gaps 
The 2008 release assessment investigation addressed the sample data gaps for this site. The release 
assessment data are discussed in Section 14.3.3. 

14.3 Release Assessment 

14.3.1 Historical Records/Document Review 
None of the historical documents reviewed suggested that releases of hazardous wastes or hazardous 
constituents occurred at AOC 79. As noted in the aerial photograph analysis report (ERI, 2006), there 
were no significant findings for AOC 79 on any of the photos reviewed from 1935 to 1997 that would 
suggest a release to the environment at this site other than grading and ground scars. However, review 
of available documentation indicates that AOC 79 previously contained Open Storage Sites or 
Standard Ammunition Magazines, which were buildings used for the temporary storage of munitions. 
Based on available documentation, storage of munitions occurred at this site beginning in the 1940s 
and continued until the 1960s when the buildings were removed. 

14.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 79 on July 29, 2008. A site walk revealed several small 
areas containing metallic scrap consisting of nails, bolts, metal packaging banding. Due to moderate 
rainfall events, this area flooded during the release assessment field activities that were completed as 
part of the release assessment. The man-made arroyo located immediately to the east of the AOC 
overbanked and flooded the southern half of the AOC, which displaced several survey stakes placed 
for the geophysical investigation. 
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A site reconnaissance field form and a copy of the field notes are presented in Appendix E and can be 
viewed on the CD provided with this Work Plan. The photographs taken during the site walk are 
presented in Appendix F. 

14.3.3 Soil Sampling 
Surface soil samples were collected at two general locations at AOC 79. The sample locations are 
shown in Figure 14-2. Multi-incremental samples were collected and analyzed for explosives using 
EPA Method 8330B and for lead using EPA Method 6010. Each of the MI samples collected 
consisted of 10 individual sample locations taken from a 100-foot-by-100-foot sampling grid and 
composited into one MI sample, for a total of two samples. 

No explosives were positively detected in the sample collected from AOC 79. Lead was detected at a 
low concentration of 7.4 mg/kg, which is below the NMED residential SSL, of 400 mg/kg. A 
summary of the sample analysis results is presented in Table 14-1 (provided at the end of this 
section). The full laboratory report is presented in Appendix G. The DQE report is provided in 
Appendix H. 

14.3.4 Digital Geophysical Mapping 

14.3.4.1 Survey 

Albuquerque Surveying Company, Inc, a New Mexico RLS, used existing benchmarks at the FWDA 
to establish a 30-meter-by-30-meter grid system across the four AOC 78/82 sub-areas (denoted A 
through D for reporting purposes) and the AOC 79 area for geophysical survey control.  

14.3.4.2 Geophysical Prove-Out 

CH2M HILL’s geophysical services subcontractor, NAEVA, performed instrument validation 
surveys with an EM61-MK2 over the existing GPO plot at the FWDA site on July 8 and 9, 2008. 
Based on observation of the GPO activities and an independent analysis of the GPO results, it was 
determined by the CH2M HILL QC Geophysicist that the system met project DQOs and the system 
was considered validated and appropriate for use at the site. This was verified with the onsite USACE 
Project Geophysicist and approval was given by USACE to proceed to data collection within the 
Parcel 6 areas. A comprehensive GPO report detailing equipment, procedures, data processing, and 
results is provided as Appendix K. 

14.3.4.3 Digital Geophysical Mapping Survey Results 
DGM activities were performed from July 8 through 25, 2008 at the four AOC 78/82 sub-areas and 
the AOC 79. A detailed description of the equipment, methodology, results, and QC data is provided 
in the NAEVA report provided in Appendix L. 

Approximately 4.1 acres were geophysically surveyed over the AOC 79 area. Survey results, 
presented in Appendix J, indicate an area near the center of the site of approximately 65 m 
(northwest-southeast) by 15 m (southwest-northeast) that contains a regular pattern of anomalies such 
as those seen in AOC 78 sub-areas B and D. There is an additional heavy grouping of anomalies in 
the northwestern section of the surveyed area and a few scattered anomalies across the remainder of 
the area. 
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FIGURE 14-2 RELEASE ASSESSMENT MULTI-INCREMENTAL 
 SAMPLING LOCATIONS AT AOC 79,  
FEATURE 2, FORT WINGATE DEPOT ACTIVITY 
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14.3.4.4 Data Quality Objectives 
CH2M HILL’s analysis indicates that all DQOs outlined in the project QC Plan (CH2M HILL, 2008) 
were met during the DGM operations. A summary of the project data quality objectives results is 
presented in Table 14-2 (provided at the end of this section). It should be noted that reacquisition of 
anomalies was not performed during the initial phase of operations. However, should this operation 
be planned at any time in the future the subcontractor performing reacquisition will be asked to 
demonstrate that they can meet the reacquisition DQO prior to performing the activity. 

14.3.4.5 Quality Control 
An extensive QC program was applied to the DGM operations at the site, with the CH2M HILL QC 
Geophysicist providing oversight and QC of NAEVA’s operations and data. Descriptions of the QC 
steps can be found in the project QC Plan, which is provided in Appendix K. Each of the QC steps 
was performed, and no QC issues were discovered during the process. NAEVA was observed 
collecting data to comply with all of the QC Plan requirements. All documented QC tests were 
checked for DQO compliance and each test was within those requirements. Detailed QC results are 
discussed in the report provided in Appendix K.  

14.3.5 Metallic Anomaly Intrusive Investigation 

14.3.5.1 Purpose 
Intrusive investigation of selected representative geophysical anomalies was conducted from 
November 17 to 20, 2008, to evaluate the nature of the sources of the anomalies. Based on the known 
operational history of the investigation areas, this was not treated as a MEC investigation. However, 
MEC or MPPEH had the potential to be present in the project area because the site is a former 
military facility. Therefore, MEC investigation procedures were followed as a precaution. UXB was 
the intrusive investigation subcontractor for this work. A report prepared to document the intrusive 
investigation is presented as Appendix M. The investigation results are briefly summarized below. 

14.3.5.2 Anomaly Reacquisition/Intrusive Investigation 
Anomaly reacquisition and intrusive investigation were the only techniques employed during the 
intrusive investigation operations at the site. Intrusive investigation was performed using hand 
excavation procedures to identify the source of individual anomalies following reacquisition 
operations. 

All geophysical anomalies identified for excavation were reacquired by an intrusive investigation 
team, comprised of UXO technicians, to an exact location using a RTK DGPS. This work was 
completed from November 17 to 18, 2008. The location of each anomaly was marked with a 
non-metallic, labeled, PVC surveyor’s flag, which was placed 1 foot north of the actual field location 
of each reacquired anomaly.  

Excavation of individual geophysical anomalies was performed by qualified UXO technicians using 
hand-excavation tools. Small hand tools such as shovels, spades, trowels, and pry bars were used to 
access the anomalies. The UXB team performing this work was composed of one UXO 
Technician III and two UXO Technician II(s). CH2M HILL provided one SUXOS to provide 
oversight of the UXB investigation team. Intrusive investigation work was completed from 
November 17 to 20, 2008. 
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14.3.5.3 Investigation Results 
The individual anomaly locations and recovered anomaly sources are documented in report provided 
as Appendix M. All anomalies were determined to be metallic scrap debris and not MEC related. The 
scrap debris recovered were predominantly nails with minor amounts of other metallic scrap such as 
angle iron, metal banding, and bailing wire. The metallic scrap recovered is consistent with the 
known operational history of these sites, which was temporary open storage of munitions. The 
anomaly locations and metallic scrap recovered are believed to be remnants or debris from the former 
open storage structures that were removed in the 1960s. 

14.3.6 Screening Assessments 

14.3.6.1 Human Health Screening Assessment 
As part of the human health screening assessment, positively detected COPCs were evaluated by 
comparing the maximum detected concentrations to the NMED residential SSLs, which are provided 
in Appendix I. Lead was the only positively detected COPC at AOC 79. Lead was detected at a 
maximum concentration of 7.4 mg/kg, which does not exceed the NMED residential SSL of 
400 mg/kg. 

14.3.6.2 Risk Assessments 
Based on the screening assessment, full human health and ecological risk assessments are not 
necessary for AOC 79. 

14.3.7 Release Assessment Conclusion 
Based on the release assessment investigation results, the following conclusions are made for 
AOC 79: 

 Geophysical anomalies were observed at AOC 79. The geophysical anomalies were investigated 
and determined to be metallic scrap, such as nails and other metallic waste debris. No MEC items 
were identified during the investigation. 

 Based on the limited number and low concentrations of COPCs detected at AOC 79, the AOC is 
recommended for NFA based on the NMED Criterion 5: The AOC has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that the contaminants pose an acceptable level of risk under current and projected 
future land use. 

14.3.8 Scope of Activities 
Based on the release assessment investigation results, the following recommendations are made for 
AOC 79: 

 It is recommended that NFA decision documents be prepared for AOC 79.  
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AOC 79 AOC 79

7/29/2008 7/29/2008
Lead - EPA Method 
6010B Lead 0.3688 400 5.3 7.4

a  Column provides the Reporting Limit (RL), which was the Practical Quantitation Limit (PQL) for this project.
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  
c  EPA Region 6 Human Health Medium Specific Screening Levels, December 2009.

Samples collected from 0 to 1 feet below ground surface.

RLa

NMED
Residential

Soil SSLb

FWDA-AOC79-
01-SS-072908

FWDA-AOC79-
02-SS-072908

Chemical 
Class and
Laboratory

Method

Analyte

Table 14-1 Release Assessment Laboratory Data Summary, AOC 79, Feature 2 
(concentrations in mg/kg) 

 
Table 14-2 Summary of Project Data Quality Objectives Results 

for the Digital Geophysical Mapping at AOC 79, Feature 2 (1 of 2) 

Data Quality Objective 
Measurement Performance 

Criteria 
Result from Project 

General System Functioning 

Accurate coordinates are 
being obtained from DGM 
positioning systems. 

Positional error at known 
monuments will not exceed 
10.2 centimeters (4 inches). 

DQO met 

Repeatable data are being 
obtained from DGM system. 

Response to standardized item 
will not vary more than 20%. 

DQO met 

Digital Geophysical Mapping Surveys 

DGM survey system can 
generally detect munitions 
items to depths of 11 times 
the object’s diameter. 
(Excluding smaller items such 
as 20mm projectiles.) 

(Depth is to top of the item.) 

Sensor to identify munitions 
items of 40 millimeters or larger 
diameter (or their surrogates in 
the GPO) at depths fitting within 
the detection depth equation.  

DQO met (demonstrated in GPO) 

Downline data density is 
sufficient to detect munitions 
items. 

Over 98% of possible sensor 
readings are captured along a 
transect.  Data collection 
frequency along the path will be 
in the range of 10 to 
20 readings per second with a 
mean speed not exceeding 
2.5 miles per hour (1.14 meters 
per second). 

In addition, any transect 
containing a data gap of 
0.6 meter (2 feet) or greater 
does not meet the DQO. 

DQO met 

Coverage over survey area is 
sufficient to detect munitions 
items. 

Search transect spacing to vary 
no more than 20% of spacing 
specified in sampling design.  

DQO met 
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Table 14-3 Summary of Project Data Quality Objectives Results 
for the Digital Geophysical Mapping at AOC 79, Feature 2 (2 of 2) 

 
Positioning of detected 
anomalies is accurate. 

95% of all anomaly locations 
(as shown on the dig sheets) lie 
within a 1-meter (3.3-foot) 
radius of a point on the ground 
surface directly above the 
source of the anomaly. 

DQO met 

Data Processing 

Instrument Latency Instrument latency will be 
corrected based on the lags or 
time differences observed in 
anomaly peak positions. 

DQO met 

Electromagnetic (EM) Drift 
Correction 

For any given dataset of EM 
data, all data channels are 
leveled using the same routines 
and parameters. 

DQO met 

Drift Corrections and Filtering 
Routines 

Drift corrections and/or filtering 
routines that are applied to 
datasets do not alter the nature 
of the original measured 
response.  

DQO met 

Data Handling 

All data must be delivered in 
a timely manner and in a 
useable format. 

Data packages are completed 
and delivered within the 
schedules specified in the 
project Work Plan. 

DQO met 

Quality Control 

All quality control tests must 
be performed and meet 
specified criteria. 

Specific to QC test.  DQO met 

 Electromagnetic 
(EM) Drift Correction 

 For any given dataset 
of EM data, all data 
channels are leveled 
using the same 
routines and 
parameters. 

 DQO met 

 Drift Corrections 

and Filtering 
Routines 

 Drift corrections and/or 
filtering routines that 
are applied to datasets 
do not alter the nature 
of the original 
measured response.  

 DQO met 
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Photograph 14-1 AOC 79, facing east, Fort Wingate Depot Activity 

 
Photograph 14-2 AOC 79, facing east, Fort Wingate Depot Activity 
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15.0 AOC 80: Feature 9 

15.1 Background 

15.1.1 Location, Description, and Operational History 
AOC 80 is located in the north-central portion of Parcel 6, as shown in Figure 15-1. Photographs 15-1 
and 15-2, which are provided at the end of this section, show various views of AOC 80. This AOC is 
described as Feature 9 on the 1962 aerial photo (API-3) in the 1995 Archive Search Report (USACE, 
1995). The 1935 aerial photograph shows a pre-WWII magazine located in the west-central portion of 
the AOC. It is expected that this building was removed sometime between 1940 and 1941. The 1948 
and later aerial photographs indicate that AOC 80 is a partially scarred soil area; however, soil scaring 
appears to be limited to the location of the pre-WWII magazine and the dirt roads historically leading 
to this location. Based on the review of available aerial photography and historical documents, there 
is no indication of active operations at this AOC from 1941 to the present.  

15.1.2 Surface Conditions 
AOC 80 has a generally flat topography with a vegetation cover of grass and sagebrush.  

15.1.3 Subsurface Conditions 
Previous subsurface investigations have not been completed at AOC 80. 

15.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 80. This site was identified as an 
AOC based solely on aerial photography. Explosives were handled in nearby areas and were 
potentially stored in temporary open storage configurations near AOC 80. Therefore, explosives and 
lead are the COPCs for this site. Other contaminants are not expected at this location because 
AOC 80 appears to have been historically undeveloped land with no indication of active operations 
following the removal of the pre-World War II magazine prior to 1941.  
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Figure 15-1 AOC 80 Location Map, Feature 9, Fort Wingate Depot Activity 
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15.2 Previous Investigations 

15.2.1 Nonsampling Data 
An aerial photography analysis was completed in 2006 based on aerial imagery obtained during a 
search of government and commercial records (ERI, 2006). The photographs were analyzed utilizing 
a stereoscope to locate potential sources of contamination and to record any findings inside the 
boundaries of the known AOCs and SWMUs. Aerial images dated from 1935 to 1997 were 
catalogued. The summary of imagery analysis provided for AOC 80 in the 2006 report is as follows: 

1935 – No significant findings 

1948 – Disturbed ground, light-toned material and a ground scar are present 

1952 – Disturbed ground, light-toned material and a ground scar are present 

1958 – Disturbed ground, light-toned material and a ground scar are present 

1962 – Disturbed ground and light-toned material are present 

1966 – No significant findings 

1973 – Disturbed ground and light-toned material are present 

1978 – Disturbed ground and light-toned material remain 

1985 – Disturbed ground and light-toned material remain 

1991 – Disturbed ground and light-toned material remain 

1993 – No photo coverage 

1997 – No significant findings 

Based on further review of the 2006 report and the aerial photographs, it appears that the report states 
“no significant findings” if there were no observed environmental concerns. However, this statement 
does not mean that other changes to the area were not observed.  

15.2.2 Sampling Data 
The 2008 release assessment investigation constitutes the only sampling data for this site. The release 
assessment data are discussed in Section 15.3.3. 

15.2.3 Conceptual Model 

15.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment or historic operations at AOC 80 that 
would result in COPCs being present at this site. This site was identified as an AOC based on aerial 
photography that was previously interpreted to have apparent disturbed ground. However, further 
evaluation of the aerial photography indicates that the area of disturbed ground corresponds to the 
location of a pre-WWII magazine and the dirt roads leading to this location that were removed and 
abandoned sometime between 1935 and 1948. Historical documents do not indicate that this area 
supported active operations from 1948 to the present. 
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15.2.3.2 Fate and Transport 
If contamination is present at AOC 80, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils.  

15.2.3.3 Data Gaps 
The 2008 release assessment investigation addressed the sample data gaps for this site. The release 
assessment data are discussed in Section 15.3.3. 

15.3 Release Assessment 

15.3.1 Historical Records/Document Review 
None of the historical documents reviewed suggested that releases of hazardous wastes or hazardous 
constituents occurred at AOC 80. As noted in the aerial photograph analysis report (ERI, 2006), there 
were no significant findings for AOC 80 on any of the photos reviewed from 1935 to 1997 that would 
suggest a release to the environment at this site other than the ground scars remaining from the 
pre-WWII magazine. 

15.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 80 on July 21, 2008. A site walk revealed several small 
areas containing metallic scrap consisting of nails, bolts, metal packaging banding, as well as a few 
old soda bottles in the northern and western portions of AOC 80 and one area in the northern portion 
of AOC 80 where some broken concrete fragments were present and where possibly a concrete truck 
was washed out. 

A site reconnaissance field form and a copy of the field notes are presented as Appendix E on the CD 
provided with this Work Plan. The photographs taken during the site walk are presented in Appendix 
F. 

15.3.3 Soil Sampling 
Surface soil samples were collected at three general locations at AOC 80. The sample locations are 
shown in Figure 15-2. Multi-incremental samples were collected from each of the three locations and 
analyzed for explosives using EPA Method 8330B and for lead using EPA Method 6010. Each of the 
three MI samples consisted of 10 individual sample locations taken from a 200-foot-by-200-foot 
sampling grid and composited into one MI sample. 

Results indicate that four explosives compounds (1,3,5-trinitrobenzene, 2,4-dinitrotoluene, 
2,6-dinitrololuene, and RDX) and lead were detected at low or qualified concentrations below the 
NMED residential SSL or the EPA RSL for soil at sample location FWDA-AOC80-01. A summary 
of the sample analysis results is presented in Table 15-1 (provided at the end of this section). The full 
laboratory report is presented in Appendix G. The DQE report is provided in Appendix H. 

15.3.4 Screening Assessments 

15.3.4.1 Human Health Screening Assessment 
As part of the human health screening assessment, detected COPCs were evaluated by comparing the 
maximum detected concentrations to the NMED residential SSL for all positively detected 
compounds.  
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Figure 15-2 Release Assessment Multi-Incremental  
Sampling at AOC 80, Fort Wingate Depot Activity 
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AOC 80 AOC 80 AOC 80 AOC 80

7/24/2008 7/24/2008 7/24/2008 7/24/2008
Lead - EPA Method 
6010B Lead 0.3688 400 13.3 12.5 13.5 6.8

1,3,5-Trinitrobenzene 0.2 2,200c 0.2 J 0.2 J <0.2 <0.2
2,4-Dinitrotoluene 0.23 12.6 <0.23 0.15 J <0.23 <0.23
2,6-Dinitrotoluene 0.2 61.2 <0.2 0.24 <0.2 <0.2
RDX 0.18 35.6 0.2 0.2 J <0.18 <0.18

a  Column provides the Reporting Limit (RL), which was the Practical Quantitation Limit (PQL) for this project.
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  
c  EPA Region 6 Human Health Medium Specific Screening Levels, December 2009.

Concentrations are listed in milligram per kilogram
Positive detections of explosives compounds are shaded.
Samples collected from 0 to 1 feet below ground surface.
J = Estimated value below the RL
RDX = cyclotrimethylenetrinitramine

Explosives- EPA 
Method 8330B

FWDA-AOC80-
03-SS-072408

FWDA-AOC80-
01-SS-072408

FWDA-AOC80-01-
SS-072408-DUP

FWDA-AOC80-
02-SS-072408

Chemical 
Class and
Laboratory

Method

Analyte RLa

NMED
Residential

Soil SSLb

Table 15-1 Release Assessment Laboratory Data Summary Table for AOC 80, Fort Wingate Depot Activity 
(concentrations in mg/kg) 

 



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 15-7 April 2010 

Detected compounds were evaluated based on comparison to their toxicological endpoint and 
comparison to the NMED residential direct exposure SSL (NMED, 2009), or if no NMED SSL exists, 
to the EPA RSL for soil (EPA, 2009) . The NMED SSLs and EPA RSLs are provided in Appendix I. 
The following positively detected compounds were considered for further screening assessment:  

 1,3,5-trinitrobenzene, 0.2J mg/kg (J represents estimated value) 

 2,4-dinitrotoluene, 0.15J mg/kg 

 2,6-dinitrotoluene, 0.24 mg/kg 

 RDX, 0.2 mg/kg 

 Lead, 13.5 mg/kg 

In accordance with NMED guidance, identified COPCs were used to generate a site risk ratio by 
dividing the COPC maximum detected concentrations by their respective screening levels and 
summing all values. The calculations are presented in Equations 15.1 and 15.2. 

Equation 15.1 – AOC 80 Noncarcinogenic Site Risk Ratio 

Maximum site concentrations for 1,3,5-trinitrobenzene,  
2,4-dinitrotoluene, and 2,6-dinitrotoluene 

= 
Noncarcinogenic 
Site Risk Ratio NMED residential SSL or EPA Region 6 residential MSSL  

for direct exposure to soil for each compound 









 RatioRiskSite

kgmg

kgmg

kgmg

kgmgJ

kgmg

kgmgJ
005.0

/61

/24.0

/122

/15.0

/800,1

/2.0  

Equation 15.2 – AOC 80 Carcinogenic Site Risk Ratio 

Maximum site concentrations for RDX 
= 

Carcinogenic 
Site Risk Ratio NMED residential SSL for direct exposure to soil for RDX 









 RatioRiskSite

kgmg

kgmg
004.0

/2.44

/2.0  

In accordance with NMED guidance, the residential human health-based site risk ratio was calculated 
to be 0.005 for noncarcinogenic compounds and 0.004 for carcinogenic compounds. Lead was 
detected at a maximum concentration of 13.5 mg/kg, which does not exceed the NMED residential 
SSL of 400 mg/kg. The calculated risk ratios are below the maximum acceptable ratio of 1. 
Therefore, the COPCs at this site pose an acceptable level of risk. 

15.3.4.2 Risk Assessments 
Based on the screening assessment, full human health and ecological risk assessments are not 
necessary for AOC 80. 
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15.3.5 Release Assessment Conclusion 
Based on the release assessment investigation results, the NMED has directed that additional MI 
samples be collected from each decision unit and that additional decision units be created to provide 
more complete coverage of AOC 80. 

15.4  Scope of Activities 
The following field activities will be conducted during the RFI at AOC 80: 

 Collection of one surface soil MI sample from 0- to 6-inches bgs and one subsurface soil 
MI sample from 6- to 12-inches bgs in each decision unit. 

 Analysis of the surface and subsurface MI samples to verify the results from the 2008 
release assessment. 

15.4.1 Multi-Incremental Soil Sampling 
Soil sampling will be conducted to evaluate the presence of environmental impacts from historical 
operations at AOC 80. Based on the operational history, the COPCs for AOC 80 are explosives and 
RCRA metals. 

Field activities will include the collection of MI samples from the 24 decision units shown on 
Figure 15-3. Each decision unit has dimensions of approximately 100 feet by 100 feet.  A total of 
100 subsamples will be collected from each decision unit using a hand auger. Fifty subsamples will 
be collected from 0- to 6 inches bgs and 50 subsamples from 6- to 12-inches bgs in each decision 
unit. A total for 48 MI samples will be collected from AOC 80. 

Table 15-2 summarizes the proposed MI soil sampling and analysis at AOC 80. All samples will be 
analyzed for RCRA metals (EPA Methods 6010B and 7471A) and explosives (EPA Method 8330B). 
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Figure 15-3 Proposed RCRA Facility Investigation  
Multi-Incremental Sampling Locations 

 at AOC 80, Fort Wingate Depot Activity 
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RCRA Metals Explosives
6010B and 

7471A 8330B

Sample ID Site
Sample 
Location Sample Type

Sample Depth
(feet bgs)

0680-SS01-M-0000 AOC 80 SS01 MI 0 - 0.5 x x

0680-SB01-M-0001 AOC 80 SS01 MI 0.5 - 1.0 x x

0680-SB01-M-0001-DUP AOC 80 SS01 MI DUP 0.5 - 1.0 x x

0680-SS02-M-0000 AOC 80 SS02 MI 0 - 0.5 x x

0680-SS02-M-0000-MS/MSD AOC 80 SS02 MI MS/MSD 0 - 0.5 x x

0680-SB02-M-0001 AOC 80 SS02 MI 0.5 - 1.0 x x

0680-SS03-M-0000 AOC 80 SS03 MI 0 - 0.5 x x

0680-SS03-M-0000-DUP AOC 80 SS03 MI DUP 0 - 0.5 x x

0680-SB03-M-0001 AOC 80 SS03 MI 0.5 - 1.0 x x

0680-SS04-M-0000 AOC 80 SS04 MI 0 - 0.5 x x

0680-SB04-M-0001 AOC 80 SS04 MI 0.5 - 1.0 x x

0680-SS05-M-0000 AOC 80 SS05 MI 0 - 0.5 x x

0680-SB05-M-0001 AOC 80 SS05 MI 0.5 - 1.0 x x

0680-SS06-M-0000 AOC 80 SS06 MI 0 - 0.5 x x

0680-SB06-M-0001 AOC 80 SS06 MI 0.5 - 1.0 x x

0680-SS07-M-0000 AOC 80 SS07 MI 0 - 0.5 x x

0680-SB07-M-0001 AOC 80 SS07 MI 0.5 - 1.0 x x

0680-SS08-M-0000 AOC 80 SS08 MI 0 - 0.5 x x

0680-SS08-M-0000-DUP AOC 80 SS08 MI DUP 0 - 0.5 x x

0680-SB08-M-0001 AOC 80 SS08 MI 0.5 - 1.0 x x

0680-SS09-M-0000 AOC 80 SS09 MI 0 - 0.5 x x

0680-SS09-M-0000-MS/MSD AOC 80 SS09 MI MS/MSD 0 - 0.5 x x

0680-SB09-M-0001 AOC 80 SS09 MI 0.5 - 1.0 x x

0680-SS10-M-0000 AOC 80 SS10 MI 0 - 0.5 x x

0680-SB10-M-0001 AOC 80 SS10 MI 0.5 - 1.0 x x

0680-SS11-M-0000 AOC 80 SS11 MI 0 - 0.5 x x

0680-SB11-M-0001 AOC 80 SS11 MI 0.5 - 1.0 x x

0680-SS12-M-0000 AOC 80 SS12 MI 0 - 0.5 x x

0680-SB12-M-0001 AOC 80 SS12 MI 0.5 - 1.0 x x

0680-SS13-M-0000 AOC 80 SS13 MI 0 - 0.5 x x

0680-SB13-M-0001 AOC 80 SS13 MI 0.5 - 1.0 x x

0680-SS14-M-0000 AOC 80 SS14 MI 0 - 0.5 x x

0680-SB14-M-0001 AOC 80 SS14 MI 0.5 - 1.0 x x

0680-SS15-M-0000 AOC 80 SS15 MI 0 - 0.5 x x

0680-SB15-M-0001 AOC 80 SS15 MI 0.5 - 1.0 x x

0680-SB15-M-0001-MS/MSD AOC 80 SS15 MI MS/MSD 0.5 - 1.0 x x

0680-SS16-M-0000 AOC 80 SS16 MI 0 - 0.5 x x

0680-SB16-M-0001 AOC 80 SS16 MI 0.5 - 1.0 x x

0680-SS17-M-0000 AOC 80 SS17 MI 0 - 0.5 x x

0680-SB17-M-0001 AOC 80 SS17 MI 0.5 - 1.0 x x

0680-SS18-M-0000 AOC 80 SS18 MI 0 - 0.5 x x

0680-SS18-M-0000-DUP AOC 80 SS18 MI DUP 0 - 0.5 x x

0680-SB18-M-0001 AOC 80 SS18 MI 0.5 - 1.0 x x

0680-SS19-M-0000 AOC 80 SS19 MI 0 - 0.5 x x

0680-SB19-M-0001 AOC 80 SS19 MI 0.5 - 1.0 x x

0680-SS20-M-0000 AOC 80 SS20 MI 0 - 0.5 x x

0680-SB20-M-0001 AOC 80 SS20 MI 0.5 - 1.0 x x

Analytical Method

Sample Analysis

Table 15-2 Proposed RCRA Facility Investigation Sampling and Analyses 
for AOC 80, Fort Wingate Depot Activity (1 of 2) 
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RCRA Metals Explosives
6010B and 

7471A 8330B

Sample ID Site
Sample 
Location Sample Type

Sample Depth
(feet bgs)

0680-SS21-M-0000 AOC 80 SS21 MI 0 - 0.5 x x

0680-SS21-M-0000-DUP AOC 80 SS21 MI DUP 0 - 0.5 x x

0680-SB21-M-0001 AOC 80 SS21 MI 0.5 - 1.0 x x

0680-SS22-M-0000 AOC 80 SS22 MI 0 - 0.5 x x

0680-SB22-M-0001 AOC 80 SS22 MI 0.5 - 1.0 x x

0680-SS23-M-0000 AOC 80 SS23 MI 0 - 0.5 x x

0680-SB23-M-0001 AOC 80 SS23 MI 0.5 - 1.0 x x

0680-SS24-M-0000 AOC 80 SS24 MI 0 - 0.5 x x

0680-SS24-M-0001 AOC 80 SS24 MI 0.5 - 1.0 x x
0680-EB01 AOC 80 AOC 80 Equipment Blank N/A x x

48 48

5 5

1 1
3 3

Total Soil Samples 59 59

Total Water Samples 1 1

60 60

Notes:
bgs = below ground surface 
DUP = duplicate sample
MI = multi-incremental
MS/MSD = matrix spike/matrix spike duplicate

Analytical Method

Sample Analysis

RCRA = Resource Conservation and Recovery Act

Total Normal Samples
Total Duplicates

Total Equipment Blanks (Rinsate water sample)
Total MS/MSD Samples (lab counts each separately)

Total Analyses

 
Table 15-2 Proposed RCRA Facility Investigation Sampling and Analyses 

for AOC 80, Fort Wingate Depot Activity (2 of 2) 
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Photograph 15-1 AOC 80, facing southeast, Fort Wingate Depot Activity 

 
Photograph 15-2 AOC 80, facing southwest, Fort Wingate Depot Activity 
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16.0 AOC 81: Feature 11 

16.1 Background 

16.1.1 Location, Description, and Operational History 
Area of Concern 81 is located in the north-central portion of Parcel 6, as shown in Figure 16-1. 
Photographs 16-1 and 16-2, which are provided at the end of this section, show various views of 
AOC 81. This AOC is described as Feature 11 on the 1962 aerial photo (API-3) in the 1995 Archive 
Search Report (USACE, 1995). A building the same size as the boundary of this AOC is present at 
the site beginning with the 1948 aerial photograph. This building is visible in the 1958 aerial 
photograph and has been removed by the 1962 aerial photograph. Based on review of the 1962 aerial 
photograph the former building at this location may have burned down.  

Review of historical FWDA maps for this area lists AOC 81 as an Open Storage Site or a Standard 
Ammunition Magazine. A temporary building number of X-19 or T-330 is listed for AOC 81. 
Standard Ammunition Magazines were located at various places across the depot and consisted of 
covered open-air structures with no walls. Munitions were temporarily stored at these locations from 
the 1940s to the 1960s. Based on review of the aerial photographs and available documents, 
munitions were temporarily stored at AOC 81 beginning sometime between 1940 and 1941 and 
ceased sometime between 1958 and 1962. A 1967 map shows the temporary building identification 
number had been removed for AOC 81 while other open storage activities continued nearby. This 
gives further indication that the former building at this location burned down, causing operations at 
this location to cease. 

16.1.2 Surface Conditions 
AOC 81 has a generally flat topography with a vegetation cover of grass and sagebrush.  

16.1.3 Subsurface Conditions 
Previous subsurface investigations have not been completed at AOC 81. 

16.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 81. This site was identified as an 
AOC based solely on aerial photography. Explosives were handled and stored at AOC 81. Therefore, 
explosives and lead are considered the COPCs for this site. Other contaminants are not expected at 
this location because historical documentation indicates that this site was only used for the temporary 
storage of munitions.  
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Figure 16-1 AOC 81 Location Map, Fort Wingate Depot Activity 
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16.2 Previous Investigations 

16.2.1 Nonsampling Data 
Nonsampling data available for AOC 81 are summarized below. 

Aerial Report; Environmental Research, Inc., 2006 
An aerial photography analysis was completed in 2006 based on aerial imagery obtained during a 
search of government and commercial records (ERI, 2006). The photographs were analyzed utilizing 
a stereoscope to locate potential sources of contamination and to record any findings inside the 
boundaries of the known AOCs and SWMUs. Aerial images dated from 1935 to 1997 were 
catalogued. The summary of imagery analysis provided for AOC 81 in the 2006 report is as follows: 

1935 – No significant findings  

1948 – A rectangular building is present; no significant findings  

1952 – Rectangular scar/building foundation; no significant findings 

1958 – No significant findings  

1962 – Dark-toned material or staining is present west and south of the site 

1966 – No significant findings  

1973 – No significant findings  

1978 – No significant findings  

1985 – No significant findings  

1991 – No significant findings  

1993 – No photo coverage 

1997 – No significant findings 

Based on further review of the 2006 report and the aerial photographs, it appears that the report states 
“no significant findings” if there were no observed environmental concerns. However, this statement 
does not mean that other changes to the area were not observed.  

Report of Investigation for Potential Environmental Areas of Concern; USACE, 2007 
This report documents an investigation completed at AOCs located outside of the boundaries of 
current SWMUs and AOCs. Investigation activities were not completed within AOC 81. However, 
the report includes background information relevant to areas at the FWDA installation that were 
previously used to temporarily store inert items and ordnance, such as AOC 81. The report indicates 
that buildings designated with an X- identifier were wood-framed structures with a roof but no walls. 
These buildings had earth or gravel floors and were present at the FWDA installation from 
approximately 1945 to 1980. Areas with a T- identifier were flat open storage areas with no 
associated building that were present at the FWDA installation from approximately 1945 to 1948. 
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16.2.2 Sampling Data 
The 2008 release assessment investigation constitutes the only sampling data for this site. The release 
assessment data are discussed in Section 16.3.3. 

16.2.3 Conceptual Model 

16.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment at AOC 81 that would result in COPCs 
being present at this site. This site was identified as an AOC based on aerial photography that was 
previously interpreted to have been an area of dark-toned soil. However, further evaluation of the 
aerial photography indicates that the area of dark-toned soil previously contained an Open Storage 
Site or a Standard Ammunition Magazine, which was a building used for the temporary storage of 
munitions. Based on available documentation, storage of munitions occurred at this site beginning 
sometime between 1940 and 1941 and continued until sometime between 1958 and 1962 when the 
building burned down. 

16.2.3.2 Fate and Transport 
If contamination is present at AOC 81, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils.  

16.2.3.3 Data Gaps 
The 2008 release assessment investigation addressed the sample data gaps for this site. The release 
assessment data are discussed in Section 16.3.3. 

16.3 Release Assessment 

16.3.1 Historical Records/Document Review 
None of the historical documents reviewed suggested that releases of hazardous wastes or hazardous 
constituents occurred at AOC 81. As discussed above, this site was identified as an AOC based on 
aerial photography that was previously interpreted to have been an area of dark-toned soil. However, 
further evaluation of the aerial photography indicates that the area of dark-toned soil previously 
contained an Open Storage Site or a Standard Ammunition Magazine, which was a building used for 
the temporary storage of munitions. Based on available documentation, storage of munitions occurred 
at this site beginning sometime between 1940 and 1941 and continued until sometime between 1958 
and 1962 when the building burned down. 

16.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 81 on July 18, 2008. A site walk revealed several prairie 
dog holes and ant hills, but no man-made debris were observed at the ground surface at AOC 81. 

A site reconnaissance field form and a copy of the field notes are presented in Appendix E which can 
be viewed on the CD provided with this Work Plan. The photographs taken during the site walk are 
presented in Appendix F. 

16.3.3 Soil Sampling 
One MI surface soil sample was collected at AOC 81 and analyzed for explosives using EPA 
Method 8330B and for lead using EPA Method 6010. The MI sampling locations are shown in 
Figure 16-2. 
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Figure 16-2 Release Assessment Multi-Incremental  
Sampling Locations at AOC 81, Fort Wingate Depot Activity 
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The MI sample consisted of 10 individual sample locations taken from a sampling grid covering the 
extent of the AOC and then composited into one MI sample. 

No explosives were positively detected in the sample collected from AOC 81. Lead was detected at a 
concentration of 6.1 mg/kg, which is below the NMED residential SSL, of 400 mg/kg. A summary of 
the sample analysis results is presented in Table 16-1. The full laboratory report is presented in 
Appendix G. The DQE report is provided in Appendix H. 

16.3.4 Screening Assessments 

16.3.4.1 Human Health Screening Assessment 
As part of the human health screening assessment, positively detected COPCs were evaluated by 
comparing the maximum detected concentrations to the NMED residential SSL, which are provided 
in Appendix I. Lead was the only positively detected COPC at AOC 81. Lead was detected at a 
maximum concentration of 6.1 mg/kg, which does not exceed the NMED residential SSL of 
400 mg/kg. 

16.3.4.2 16.3.4.2 Risk Assessments 
Based on the screening assessment, full human health and ecological risk assessments are not 
necessary for AOC 81. 

16.3.5 Release Assessment Conclusion 
Based on the release assessment investigation results, the NMED has directed that additional samples 
be collected at AOC 81: 

Based on the release assessment investigation results, the following recommendations are made for 
AOC 81: 

 It is recommended that NFA decision documents be prepared for AOC 81. 

16.4  Scope of Activities 
The following field activities will be conducted during the RFI at AOC 81: 

 Collection of three surface soil MI samples from 0- to 6-inches bgs and three subsurface samples 
from 6- to 12-inches bgs in the AOC. 

 Analysis of the surface and subsurface MI samples to verify the results from the 2008 release 
assessment investigation. 
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AOC 81

7/21/2008
Lead - EPA Method 
6010B Lead 0.3688 400 6.1
a  Column provides the Reporting Limit (RL), which was the Practical Quantitation Limit (PQL) for this project.
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  

Sample collected from 0 to 1 feet below ground surface.
Concentrations in miligram per kilogram

Chemical 
Class and
Laboratory

Method

Analyte RLa

NMED
Residential

Soil SSLb

FWDA-AOC81-
SS-072108

RCRA Metals Explosives
6010B and 7471A 8330B

Sample ID Site Sample Location Sample Type
Sample Depth

(feet bgs)

0681-SS01-M-0000 AOC 81 SS01 MI 0 - 0.5 x x

0681-SS01-M-0000-DUP AOC 81 SS01 MI DUP 0 - 0.5 x x

0681-SB01-M-0001 AOC 81 SS01 MI 0.5 - 1.0 x x

0681-SS02-M-0000 AOC 81 SS02 MI 0 - 0.5 x x

0681-SS02-M-0000-MS/MSD AOC 81 SS02 MI MS/MSD 0 - 0.5 x x

0681-SB02-M-0001 AOC 81 SS02 MI 0.5 - 1.0 x x

0681-SS03-M-0000 AOC 81 SS03 MI 0 - 0.5 x x

0681-SB03-M-0001 AOC 81 SS03 MI 0.5 - 1.0 x x

0681-EB01 AOC 81 AOC 81 Equipment Blank N/A x x

6 6

1 1

1 1

1 1

Total Soil Samples 9 9

Total Water Samples 1 1

10 10

bgs = below ground surface 
DUP = duplicate sample
MI = multi-incremental
RCRA = Resource Conservation and Recovery Act

Analytical Method
Sample Analysis

Total Normal Samples

Total Duplicates

Total Equipment Blanks (Rinsate water sample)

Total MS/MSD Samples (lab counts each separately)

Total Analyses

Table 16-1 Release Assessment Laboratory Data Summary, 
AOC 81, Fort Wingate Depot Activity 

 

16.4.1 Multi-Incremental Soil Sampling 
Soil sampling will be conducted to evaluate the presence of environmental impacts from historical 
operations at AOC 81. Based on the operational history, the COPCs for AOC 81 are explosives and 
RCRA metals. 

Field activities will include the collection of six MI samples within the AOC boundary. Due to its 
size, AOC 81 is divided into three decision units for the RFI as shown on Figure 16-3. A total of 100 
subsamples will be collected from each decision unit using a hand auger. Fifty subsamples will be 
collected from 0- to 6-inches bgs and 50 subsamples from 6- to 12-inches bgs in each decision unit. 

Table 16-2 summarizes the proposed MI soil sampling at AOC 81. All samples will be analyzed for 
RCRA metals (EPA Methods 6010B and 7471A) and explosives (EPA Method 8330B). 

 
Table 16-2 Proposed RCRA Facility Investigation Sampling and Analyses, 

AOC 81, Fort Wingate Depot Activity 
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Figure 16-3 Proposed Sampling Locations at AOC 81, Fort Wingate Depot Activity 
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Photograph 16-1 AOC 81, facing east, Fort Wingate Depot Activity 

 
Photograph 16-2 AOC 81, facing south, Fort Wingate Depot Activity 
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17.0 AOC 83: Feature 22 

17.1 Background 

17.1.1 Location, Description, and Operational History 
Area of Concern 83 is located in the west-central portion of Parcel 6, as shown in Figure 17-1. 
Photographs 17-1 and 17-2, which are provided at the end of this section, show various views of 
AOC 83. This AOC is described as Feature 22 on 1973 aerial photo (API-5) in the 1995 Archive 
Search Report (USACE, 1995). The 1935 aerial photograph shows a pre-WWII magazine located in 
the central portion of the AOC. It is suspected that this building was removed sometime between 
1940 and 1941. The 1948 aerial photograph a long rectangular building is present at the site oriented 
from north to south extending from the location of the pre-WWII magazine to the south beyond the 
extent of the AOC. The building is present through the 1962 aerial photograph, but had been removed 
by the time of the 1966 aerial photograph.  

Review of historical FWDA maps for this area lists a portion of AOC 83 as an Open Storage Site or a 
Standard Ammunition Magazine. A temporary building number of Z-219 or X-20 is listed for this 
area. Standard Ammunition Magazines were located at various places across the depot and consisted 
of covered open-air structures with no walls. Munitions were temporarily stored at these locations 
from the 1940s to the 1960s. Based on review of the aerial photographs and available documents, 
munitions were temporarily stored at AOC 83 beginning sometime between 1940 and 1941. Storage 
operations ceased sometime between 1962 and 1966. 

17.1.2 Surface Conditions 
AOC 83 has a generally flat topography with a vegetation cover of grass and sagebrush.  

17.1.3 Subsurface Conditions 
Previous subsurface investigations have not been completed at AOC 83. 

17.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 83. This site was identified as an 
AOC based solely on aerial photography. Explosives were handled and stored at AOC 83. Therefore, 
explosives and lead are considered the COPCs for this site. Other contaminants are not expected at 
this location because historical documentation indicates that this site was only used for the temporary 
storage of munitions.  
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Figure 17-1 AOC 83 Location Map, Fort Wingate Depot Activity 
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17.2 Previous Investigations 

17.2.1 Nonsampling Data 
Nonsampling data available for AOC 83 are summarized below. 

Aerial Report; Environmental Research, Inc., 2006 
An aerial photography analysis was completed in 2006 based on aerial imagery obtained during a 
search of government and commercial records (ERI, 2006). The photographs were analyzed utilizing 
a stereoscope to locate potential sources of contamination and to record any findings inside the 
boundaries of the known AOCs and SWMUs. Aerial images dated from 1935 to 1997 were 
catalogued. The summary of imagery analysis provided for AOC 83 in the 2006 report is as follows: 

1935 – No significant findings  

1948 – A building is present; no significant findings  

1952 – A building is present; no significant findings  

1958 – A building is present; no significant findings  

1962 – A building is present; no significant findings  

1966 – The building seen in 1962 has been removed 

1973 – Stacked material is present onsite; disturbed ground and erosional features are present 
to the east 

1978 – A graded area is present with probable stacked material 

1985 – No significant findings  

1991 – No significant findings 

1993 – No photo coverage 

1997 – No significant findings  

Based on further review of the 2006 report and the aerial photographs, it appears that the report states 
“no significant findings” if there were no observed environmental concerns. However, this statement 
does not mean that other changes to the area were not observed.  

Report of Investigation for Potential Environmental Areas of Concern; USACE, 2007 
This report documents an investigation completed at AOCs located outside of the boundaries of 
current SWMUs and AOCs. Investigation activities were not completed within AOC 83. However, 
the report includes background information relevant to areas at the FWDA installation that were 
previously used to temporarily store inert items and ordnance, such as AOC 83. The report indicates 
that buildings designated with an X- identifier were wood-framed structures with a roof but no walls. 
These buildings had earth or gravel floors and were present at the FWDA installation from 
approximately 1945 to 1980. Areas with a Z- identifier were either buildings such as those with the 
X- identifier or were flat open storage areas with no associated building that were present at the 
FWDA installation from approximately 1945 to 1980. 
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Final Report on Airborne Geophysical Survey, Battelle, 2009 

In January, 2009, a low-altitude airborne vertical magnetic gradient geophysical survey was 
conducted over the Fort Wingate Army Depot, New Mexico. The objective of the survey was to 
collect data over areas delineated by the United States Army Engineering Support Center to define the 
limits of UXO contamination with an emphasis on pits and trenches. The main survey area consisted 
of 1,650 acres; however, due to topography and vegetation, only 1,489 acres were actually surveyed. 
The typical survey altitude was 1 to 5 meters above ground level in the low, flat areas, and 
5 to 10 meters above ground level in the valleys and rugged terrain areas. 

The results of the airborne geophysical survey for AOC 83 are shown in Figure 17-2. The magnetic 
anomalies visible in AOC 83 are related to gravel imported to the site for the temporary building pad 
and road base. 

17.2.2 Sampling Data 
The 2008 release assessment investigation constitutes the only sampling data for this site. The release 
assessment data are discussed in Section 17.3.3. 

17.2.3 Conceptual Model 

17.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment at AOC 83 that would result in COPCs 
being present at this site. This site was identified as an AOC based on aerial photography that was 
previously interpreted to have been an area of disturbed ground and stacked material. However, 
further evaluation of the aerial photography indicates that the area of disturbed ground previously 
contained an Open Storage Site or a Standard Ammunition Magazine, which was a building used for 
the temporary storage of munitions. Based on available documentation, storage of munitions occurred 
at this site beginning sometime between 1940 and 1941 and continued until sometime between 1962 
and 1966 when the building was removed. 

17.2.3.2 Fate and Transport 
If contamination is present at AOC 83, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils.  

17.2.3.3 Data Gaps 
The 2008 release assessment investigation addressed the sample data gaps for this site. The release 
assessment data are discussed in Section 17.3.3. 

17.3 Release Assessment 

17.3.1 Historical Records/Document Review 
None of the historical documents reviewed suggested that releases of hazardous wastes or hazardous 
constituents occurred at AOC 83. As discussed above, this site was identified as an AOC based on 
aerial photography that was previously interpreted to have been an area disturbed ground or stacked 
material. However, further evaluation of the aerial photography indicates that AOC 83 previously 
contained an Open Storage Site or a Standard Ammunition Magazine, which was a building used for 
the temporary storage of munitions. Based on available documentation, storage of munitions occurred 
at this site beginning sometime between 1940 and 1941 and continued until sometime between 1962 
and 1966 when the building was removed.
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Figure 17-2 Airborne Geophysical Survey of AOC 83, Fort Wingate Depot Activity 
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17.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 83 on July 18, 2008. A site walk revealed several pieces 
of metal packaging banding and several 37mm ammunition storage can lids. 

A site reconnaissance field form and a copy of the field notes are presented in Appendix E which can 
be viewed on the CD provided with this Work Plan. The photographs taken during the site walk are 
presented in Appendix F. 

17.3.3 Soil Sampling 
One MI surface soil sample was collected at AOC 83 and analyzed for explosives using EPA 
Method 8330B and for lead using EPA Method 6010. The MI sample location was selected based on 
the site reconnaissance in an area with debris. The MI sample decision unit is shown on Figure 17-3. 
The MI sample consisted of 10 individual sample locations taken from a 150-foot-by-150-foot 
sampling grid and composited into one MI sample. 

No explosives were positively detected in the sample collected from AOC 83. Lead was detected at a 
concentration of 7.3 mg/kg, which is below the NMED residential SSL, of 400 mg/kg. A summary of 
the sample analysis results is presented in Table 17-1. The full laboratory report is presented in 
Appendix G. The DQE report is provided in Appendix H. 

17.3.4 Screening Assessments 

17.3.4.1 Human Health Screening Assessment 
As part of the human health screening assessment, positively detected COPCs were evaluated by 
comparing the maximum detected concentrations to the NMED residential SSL, which are provided 
in Appendix I. Lead was the only positively detected COPC at AOC 83. Lead was detected at a 
maximum concentration of 7.3 mg/kg, which does not exceed the NMED residential SSL of 
400 mg/kg.  

17.3.4.2 Risk Assessments 
Based on the screening assessment, full human health and ecological risk assessments are not 
necessary for AOC 83. 

17.3.5 Release Assessment Conclusion 
Based on the release assessment investigation results, the NMED has directed that additional MI 
samples be collected from AOC 83. 

Table 17-1 Release Assessment Laboratory Data Summary,  
AOC 83, Feature 22, Fort Wingate Depot Activity 

AOC 83

7/21/2008
Lead - EPA Method 
6010B Lead 0.3688 400 7.3
a  Column provides the Reporting Limit (RL), which was the Practical Quantitation Limit (PQL) for this project.
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009.  

Sample collected from 0 to 1 feet below ground surface.
Concentrations in milligram per kilogram

Chemical 
Class and
Laboratory

Method

Analyte RLa

NMED
Residential

Soil SSLb

FWDA-AOC83-
SS-072108
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Figure 17-3 Release Assessment Multi-Incremental 
 Sampling Locations at AOC 83, Fort Wingate Depot Activity
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RCRA Metals Explosives
6010B and 7471A 8330B

Sample ID Site Sample Location Sample Type
Sample Depth

(feet bgs)

0683-SS01-M-0000 AOC 83 SS01 MI 0 - 0.5 x x

0683-SS01-M-0000-DUP AOC 83 SS01 MI DUP 0 - 0.5 x x

0683-SB01-M-0001 AOC 83 SS01 MI 0.5 - 1.0 x x

0683-SS02-M-0000 AOC 83 SS02 MI 0 - 0.5 x x

0683-SB02-M-0001 AOC 83 SS02 MI 0.5 - 1.0 x x

0683-SS03-M-0000 AOC 83 SS03 MI 0 - 0.5 x x

0683-SB03-M-0001 AOC 83 SS03 MI 0.5 - 1.0 x x

0683-SB03-M-0001-MS/MSD AOC 83 SS03 MI MS/MSD 0.5 - 1.0 x x

0683-SS04-M-0000 AOC 83 SS04 MI 0 - 0.5 x x

0683-SB04-M-0001 AOC 83 SS04 MI 0.5 - 1.0 x x

0683-SB04-M-0001-DUP AOC 83 SS04 MI DUP 0.5 - 1.0 x x

0683-SS05-M-0000 AOC 83 SS05 MI 0 - 0.5 x x

0683-SB05-M-0001 AOC 83 SS05 MI 0.5 - 1.0 x x

0683-SS06-M-0000 AOC 83 SS06 MI 0 - 0.5 x x

0683-SB06-M-0001 AOC 83 SS06 MI 0.5 - 1.0 x x

0683-EB01 AOC 83 AOC 83 Equipment Blank N/A x x

12 12

2 2

1 1

1 1

Total Soil Samples 16 16

Total Water Samples 1 1

17 17

AOC = Area of Concern
bgs = below ground surface 
DUP = duplicate sample
MI = multi-incremental
MS/MSD - matrix spike/matrix spike duplicate
RCRA = Resource Conservation and Recovery Act

Analytical Method
Sample Analysis

Total Normal Samples

Total Duplicates

Total Equipment Blanks (Rinsate water sample)

Total MS/MSD Samples (lab counts each separately)

Total Analyses

17.4 Scope of Activities 
The following field activities will be conducted during the RFI at AOC 83: 

 Collection of six surface soil MI samples from 0- to 6-inches bgs and six subsurface soil MI 
samples from 6- to 12-inches bgs in AOC 83. 

 Analysis of the surface and subsurface MI samples to verify the results of the 2008 release 
assessment investigation. 

17.4.1 Multi-Incremental Soil Sampling 
Soil sampling will be conducted to evaluate the presence of environmental impacts from historical 
operations at AOC 83. Based on the operational history, the COPCs for AOC 83 are RCRA metals 
and explosives. 

Field activities will include the collection of 12 MI samples within the AOC boundary. Due to its 
size, AOC 83 was divided into six decision units for the RFI as shown on Figure 17-4. A total of 100 
subsamples will be collected from each decision unit using a hand auger.  Fifty subsamples will be 
collected from 0- to 6-inches bgs and 50 subsamples from 6- to 12-inches bgs in each decision unit. 

Table 17-2 summarizes the proposed MI soil sampling at AOC 83.  All samples will be analyzed for 
RCRA metals (EPA Methods 6010B and 7471A) and explosives (EPA 8330B). 

 

Table 17-2 Proposed RCRA Facility Investigation Sampling and Analyses 
for AOC 83, Fort Wingate Depot Activity 
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17.517.4.2 Trench Excavation                                                                                  
This revision addresses comment 7 of the Second NOD letter.  A trench will be excavated 
with a backhoe at three locations to determine if there is waste buried at the site.  Locations 
will be placed at large anomalies based on a geophysicist’s interpretation of the aerial 
magnetometer survey.  Trenches will be 3 – 5 feet deep and 5 – 6 feet long and the width of a 
backhoe bucket.  The Army will use visual observation to determine if waste is buried at the 
site.  If waste is encountered, the Army will recommend further investigation under a second 
RFI phase.  All excavated material will be placed back in the hole.  An Army Ordnance and 
Explosives Safety Specialist will monitor the excavation with a Schonstedt magnetometer.  
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FIGURE 17-4 PROPOSED RCRA FACILITY INVESTIGATION MULTI-INCREMENTAL SAMPLING LOCATIONS AT AOC 83, FORT WINGATE 
DEPOT ACTIVITY
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Photograph 17-1. AOC 83 facing south, Fort Wingate Depot Activity 

 

Photograph 17-2. AOC 83 facing west, Fort Wingate Depot Activity. 
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18.0 AOC 84: Feature 12 

18.1 Background 

18.1.1 Location, Description, and Operational History 
Area of Concern 84 is located in the north-central portion of Parcel 6, as shown in Figure 18-1. 
Photographs 18-1 and 18-2, which are provided at the end of this section, show various views of 
AOC 84. This AOC is described as Feature 12 on 1962 aerial photo (API-3) in the 1995 Archive 
Search Report (USACE, 1995). The 1935 aerial photograph shows a pre-WWII magazine located in 
the north-central portion of the AOC and another smaller building in the southeast portion of the 
AOC. It is suspected that these buildings were removed sometime between 1940 and 1941. Based on 
the review of available aerial photography and historical documents, there is no indication of active 
operations at this AOC from 1941 to the present. 

Further review of the aerial photography indicates that the disturbed ground and dark-toned area 
noted in the previous review of the 1962 aerial photograph appears to be caused by natural drainage 
and vegetation patterns at this location that are still generally present at the site today. Additionally, 
this site contains vast numbers of prairie dog burrows that cover nearly the entire AOC that could 
have been partially interpreted as disturbed ground in the 1962 aerial photograph. 

18.1.2 Surface Conditions 
AOC 84 has a generally flat topography with a vegetation cover of grass and sagebrush. This site 
contains vast numbers of prairie dog burrows that cover nearly the entire AOC. 

18.1.3 Subsurface Conditions 
Previous subsurface investigations have not been completed at AOC 84. 

18.1.4 Waste Characteristics and Contaminants of Potential Concern 
No known wastes or contaminants were historically released at AOC 84. This site was identified as an 
AOC based solely on aerial photography. Explosives were handled in nearby areas and were 
potentially stored in temporary open storage configurations near AOC 84. Therefore, explosives and 
lead are considered the COPCs for this site. Other contaminants are not expected at this location 
because AOC 84 appears to have been historically undeveloped land with no indication of active 
operations following the removal of the pre-WWII magazine prior to 1941.  
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Figure 18-1 Site Location Map for AOC 84, Feature 12, Fort Wingate Depot Activity 
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18.2 Previous Investigations 

18.2.1 Nonsampling Data 
An aerial photography analysis was completed in 2006 based on aerial imagery obtained during a 
search of government and commercial records (ERI, 2006). The photographs were analyzed utilizing 
a stereoscope to locate potential sources of contamination and to record any findings inside the 
boundaries of the known AOCs and SWMUs. Aerial images dated from 1935 to 1997 were 
catalogued. The summary of imagery analysis provided for AOC 84 in the 2006 report is as follows: 

1935 – No significant findings  

1948 – No significant findings  

1952 – No significant findings  

1958 – No significant findings  

1962 – Disturbed ground and dark-toned material are present 

1966 – No significant findings  

1973 – No significant findings  

1978 – No significant findings  

1985 – No significant findings  

1991 – No significant findings  

1993 – No photo coverage 

1997 – No significant findings 

Based on further review of the 2006 report and the aerial photographs, it appears that the report states 
“no significant findings” if there were no observed environmental concerns. However, this statement 
does not mean that other changes to the area were not observed.  

Final Report on Airborne Geophysical Survey, Battelle, 2009In January, 2009, a low-altitude 
airborne vertical magnetic gradient geophysical survey was conducted over the Fort Wingate Army 
Depot, New Mexico. The objective of the survey was to collect data over areas delineated by the 
United States Army Engineering Support Center to define the limits of UXO contamination with an 
emphasis on pits and trenches. The main survey area consisted of 1,650 acres; however, due to 
topography and vegetation, only 1,489 acres were actually surveyed. The typical survey altitude was 
1 to 5 meters above ground level in the low, flat areas, and 5 to 10 meters above ground level in the 
valleys and rugged terrain areas. 

The results of the airborne geophysical survey for AOC 84 are shown in Figure 19-2. No significant 
magnetic anomalies were identified within the boundary of the AOC. 
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Figure 18-2 Airborne Vertical Magnetic Gradient Geophysical Survey of AOC 84, Fort Wingate Depot Activity 
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18.2.2 Sampling Data 
The 2008 release assessment investigation constitutes the only sampling data for this site. The release 
assessment data are discussed in Section 18.3.3. 

18.2.3 Conceptual Model 

18.2.3.1 Nature and Extent of Contamination 
There is no record of previous releases to the environment or historic operations at AOC 84 that 
would result in COPCs being present at this site. This site was identified as an AOC based on aerial 
photography that was previously interpreted to have apparent disturbed ground. However, further 
evaluation of the aerial photography indicates that the area of disturbed ground appears to be caused 
by natural drainage and vegetation patterns at this location that are still generally present at the site 
today. Additionally, this site contains vast numbers of prairie dog burrows that cover nearly the entire 
AOC that could have been partially interpreted as disturbed ground in the 1962 aerial photograph. 
Historical documents do not indicate that this area supported active operations from 1941 to the 
present. 

18.2.3.2 Fate and Transport 
If contamination is present at AOC 84, it could pose a threat to human health and the environment 
through exposure to contaminated surface or subsurface soils.  

18.2.3.3 Data Gaps 
The 2008 release assessment investigation addressed the sample data gaps for this site. The release 
assessment data are discussed in Section 18.3.3. 

18.3 Release Assessment 

18.3.1 Historical Records/Document Review 
None of the historical documents reviewed suggested that releases of hazardous wastes or hazardous 
constituents occurred at AOC 84. As noted in the aerial photograph analysis report (ERI, 2006), there 
were no significant findings for AOC 84 on any of the photos reviewed from 1935 to 1997 that would 
suggest a release to the environment at this site, other than the disturbed ground noted for the 1962 
aerial photograph. Upon further evaluation of the aerial photography, the disturbed ground appears to 
be caused by natural drainage and vegetation patterns at this location that are still generally present at 
the site today. 

18.3.2 Site Reconnaissance Findings 
Site reconnaissance was completed at AOC 84 on July 21, 2008. A site walk revealed several prairie 
dog holes and ant hills, but no man-made debris were observed at the ground surface at AOC 84. 

A site reconnaissance field form and a copy of the field notes are presented in Appendix E which can 
be viewed on the CD provided with this Work Plan. The photographs taken during the site walk are 
presented in Appendix F. 
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18.3.3 Soil Sampling 
Surface soil samples were collected at three general locations at AOC 84. The sample locations are 
shown in Figure 18-3. Multi-incremental samples were collected from each of the three locations and 
analyzed for explosives using EPA Method 8330B and for lead using EPA Method 6010. Each of the 
three MI samples consisted of 10 individual sample locations taken from a 200-foot-by-200-foot 
sampling grid and composited into one MI sample. 

Four explosives compounds, 1,3,5-trinitrobenzene, 2,4-dinitrotoluene, 2,6-dinitrololuene, and RDX, 
and lead were detected at low or qualified concentrations below the NMED residential SSL or the 
EPA RSL for soil at sample locations FWDA-AOC84-02 and FWDA-AOC84-03. A summary of the 
sample analysis results is presented in Table 18-1. The full laboratory report is presented in Appendix 
G. The DQE report is provided in Appendix H. 

Table 18-1 Release Assessment Laboratory Data Summary, 
AOC 84, Fort Wingate Depot Activity 

AOC 84 AOC 84 AOC 84

7/22/2008 7/22/2008 7/22/2008
Lead - EPA Method 
6010B Lead 0.3688 400 6.2 4.3 5.9

1,3,5-Trinitrobenzene 0.2 2,200c <0.2 0.2 J <0.2
2,4-Dinitrotoluene 0.23 12.6 <0.23 0.11 J 0.13 J
2,6-Dinitrotoluene 0.2 61.2 <0.2 0.45 0.16 J
RDX 0.18 35.6 <0.18 0.18 J <0.18

a  Column provides the Reporting Limit (RL), which was the Practical Quantitation Limit (PQL) for this project.
b  NMED Residential Direct Exposure to Soil Screening Level (SSL), August 2009. 
c  EPA Regional Screening Levels, December 2009.  

Positive detections of explosives compounds are shaded.

Samples collected from 0 to 1 feet below ground surface.
J – Estimated value below the RL.

Concentrations in milligram per kilogram
RDX - cyclotrimethylenetrinitramine

Explosives- EPA 
Method 8330B

RLa

NMED
Residential

Soil SSLb

FWDA-AOC84-
01-SS-072208

FWDA-AOC84-02-
SS-072208

FWDA-AOC84-
03-SS-072208

Chemical 
Class and
Laboratory

Method

Analyte
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Figure 18-3 Release Assessment Multi-Incremental Sampling Locations, AOC 84, Fort Wingate Depot Activity 
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18.3.4 Screening Assessments 

18.3.4.1 Human Health Screening Assessment 
As part of the human health screening assessment, detected COPCs were evaluated by comparing the 
maximum detected concentrations to the NMED residential SSL for all positively detected 
compounds. Detected compounds were evaluated based on comparison to their toxicological endpoint 
and comparison to NMED residential direct exposure to SSL (NMED, 2009), or if no NMED SSL 
exists, to the EPA RSL for soil (EPA, 2009 The NMED SSLs and EPA RSLs are provided in 
Appendix I. 

The following positively detected compounds were considered for further screening assessment: 

 1,3,5-trinitrobenzene, 0.2J milligram per kilogram (mg/kg) (J represents estimated value) 

 2,4-dinitrotoluene, 0.13J mg/kg 

 2,6-dinitrotoluene, 0.45 mg/kg 

 RDX, 0.18J mg/kg 

 Lead, 6.2 mg/kg 

In accordance with NMED guidance, identified COPCs were used to generate a site risk ratio by 
dividing the COPC maximum detected concentrations by their respective screening levels and 
summing all values. The calculations are presented in Equations 18.1 and 18.2. 

Equation 18.1 – AOC 84 Noncarcinogenic Site Risk Ratio 

Maximum site concentrations for 1,3,5-trinitrobenzene,  
2,4-dinitrotoluene, and 2,6-dinitrotoluene 

= 
Noncarcinogenic 
Site Risk Ratio NMED residential SSL or EPA Region 6 residential MSSL  

for direct exposure to soil for each compound 









 RatioRiskSite

kgmg

kgmg

kgmg

kgmgJ

kgmg

kgmgJ
009.0

/61

/45.0

/122

/13.0

/800,1

/2.0  

Equation 18.2 – AOC 84 Carcinogenic Site Risk Ratio 

Maximum site concentrations for RDX 
= 

Carcinogenic 
Site Risk Ratio NMED residential SSL for direct exposure to soil for RDX 









 RatioRiskSite

kgmg

kgmgJ
004.0

/2.44

/18.0  

In accordance with NMED guidance, the residential human health-based site risk ratio was calculated 
to be 0.009 for noncarcinogenic compounds and 0.004 for carcinogenic compounds. Lead was 
detected at a maximum concentration of 6.2 mg/kg, which does not exceed the NMED residential 
SSL of 400 mg/kg. The calculated risk ratios are below the maximum acceptable ratio of 1. 
Therefore, the COPCs at this site pose an acceptable level of risk.  



 

RFI Work Plan, Parcel 6 
Fort Wingate Depot Activity 18-12 April 2010 
 

18.3.4.2 Risk Assessments 
Based on the screening assessment, full human health and ecological risk assessments are not 
necessary for AOC 84. 

18.3.5 Release Assessment Conclusion 
Based on the release assessment investigation results, the NMED has directed that additional MI 
samples be collected from AOC 84. 

18.4  Scope of Activities 
 Collection of eight surface soil MI samples from 0- to 6-inches bgs and eight subsurface soil MI 

samples from 6- to 12-inches bgs in AOC 84. 

 Analysis of the surface and subsurface MI samples to verify the results of the 2008 release 
assessment investigation. 

18.4.1 Multi-Incremental Soil Sampling 
Soil sampling will be conducted to evaluate the presence of environmental impacts from historical 
operations at AOC 84. Based on the previous investigations, the COPCs for AOC 84 are RCRA 
metals and explosives. 

Field activities will include the collection of 16 MI samples within the AOC boundary. The location 
of the decision units was based upon the positive detections of explosives and lead in the release 
assessment investigation. The proposed MI sampling locations are shown on Figure 18-4. A total of 
100 subsamples will be collected from each decision unit using a hand auger.  Fifty subsamples will 
be collected from 0- to 6-inches bgs and 50 subsamples from 6- to 12-inches bgs in each decision 
unit. 

Table 18-2 summarizes the proposed MI soil sampling at AOC 84.  All samples will be analyzed for 
RCRA metals (EPA Methods 6010B and 7471A) and explosives (EPA 8330B). 
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Figure 18-4 Proposed RCRA Facility Investigation Sampling Locations at AOC 84, Fort Wingate Depot Activity 
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Table 18-2 Proposed RCRA Facility Investigation Sampling and Analyses,  
AOC 84, Fort Wingate Depot Activity 

RCRA Metals Explosives
6010B and 

7471A 8330B

Sample ID Site
Sample 
Location Sample Type

Sample Depth
(feet bgs)

0684-SS01-M-0000 AOC 84 SS01 MI 0 - 0.5 x x

0684-SB01-M-0001 AOC 84 SS01 MI 0.5 - 1.0 x x

0684-SB01-M-0001-MS/MSD AOC 84 SS01 MI MS/MSD 0.5 - 1.0 x x

0684-SS02-M-0000 AOC 84 SS02 MI 0 - 0.5 x x

0684-SB02-M-0001 AOC 84 SS02 MI 0.5 - 1.0 x x

0684-SS03-M-0000 AOC 84 SS03 MI 0 - 0.5 x x

0684-SB03-M-0001 AOC 84 SS03 MI 0.5 - 1.0 x x

0684-SB03-M-0001-DUP AOC 84 SS03 MI DUP 0.5 - 1.0 x x

0684-SS04-M-0000 AOC 84 SS04 MI 0 - 0.5 x x

0684-SS04-M-0000-DUP AOC 84 SS04 MI DUP 0 - 0.5 x x

0684-SB04-M-0001 AOC 84 SS04 MI 0.5 - 1.0 x x

0684-SS05-M-0000 AOC 84 SS05 MI 0 - 0.5 x x

0684-SB05-M-0001 AOC 84 SS05 MI 0.5 - 1.0 x x

0684-SS06-M-0000 AOC 84 SS06 MI 0 - 0.5 x x

0684-SB06-M-0001 AOC 84 SS06 MI 0.5 - 1.0 x x

0684-SS07-M-0000 AOC 84 SS07 MI 0 - 0.5 x x

0684-SB07-M-0001 AOC 84 SS07 MI 0.5 - 1.0 x x

0684-SS08-M-0000 AOC 84 SS08 MI 0 - 0.5 x x

0684-SB08-M-0001 AOC 84 SS08 MI 0.5 - 1.0 x x
0684-EB01 AOC 84 AOC 84 Equipment Blank N/A x x

16 16

2 2

1 1
1 1

Total Soil Samples 20 20

Total Water Samples 1 1

21 21

AOC = Area of Concern
bgs = below ground surface 
DUP = duplicate sample
MI = multi-incremental
MS/MSD = matrix spike/matrix spike duplicate
RCRA = Resource Conservation and Recovery Act

Analytical Method

Sample Analysis

Total Normal Samples
Total Duplicates

Total Equipment Blanks (Rinsate water sample)
Total MS/MSD Samples (lab counts each separately)

Total Analyses
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Photograph 18-1 AOC 84, facing southwest, Fort Wingate Depot Activity 

 
Photograph 18-2 AOC 84, facing west, Fort Wingate Depot Activity 
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19.0 Project Management 

19.1 Project Scheduling and Reporting Requirements 
A summary of the expected schedule for conducting the RFI activities at Parcel 6 is presented below.   

 RFI Field Activities Start within 30 days of receipt of NMED approval of 
Work Plan.  Field work will take approximately 
2 months. 

 Data Analysis and Evaluation Will be completed 30 days following completion of  
field activities and receipt of sample results. 

 Submittal of Draft RFI Report Submitted 90 days following completion of field 
activities. 

 Submittal of RFI Report Two weeks after receipt of USACE comments  
on Draft RFI report. 

 Submittal of Final RFI Report 60 days after receipt of comments on RFI report  
from tribes and NMED. 

19.2 Quality Assurance Project Plan 
A site-specific QAPP was prepared to describe the QA/QC procedures to be followed during the RFI 
Work Plan field activities. The QAPP is presented in Appendix C. 

19.3 Health and Safety Plan 
A site-specific Health and Safety Plan (HSP) will be prepared for the field investigation activities 
proposed in this RFI Work Plan for Parcel 6.  

19.4  Investigation-Derived Waste Management Plan 
A site-specific Investigation-Derived Waste Management Plan (IDWMP) and Decontamination Plan 
will be prepared for the field investigation activities proposed in this RFI Work Plan for Parcel 6. The 
IDWMP is included as Appendix D. The Decontamination Plan is discussed in Section 4.4.8. 

19.5  Community Relations Plan 
The Community Relations Plan (CRP) (TerranearPMC, 2006) will be adhered to during 
implementation of the RFI activities. 
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