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ES.0 EXECUTIVE SUMMARY 1 
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This Resource Conservation and Recovery Act (RCRA) Facility Investigation 
(RFI) Work Plan for Parcels 12, 14 and 25 at Fort Wingate Depot Activity 
(FWDA) describes the proposed investigations to be conducted as part of the 
environmental restoration program at FWDA.  This document has been prepared 
for submission to the New Mexico Environment Department (NMED) Hazardous 
Waste Bureau (HWB), as required by Section VII.H.1 of RCRA Permit No. NM 
6213820974.   

This RFI Work Plan has been revised to address review comments provided by 
NMED HWB in an Approval with Direction letter dated 9 January 2007 (NMED, 
2007).  NMED comments and FWDA responses are provided in Appendix A.  
Confirmation and summary of the Tribal consultation process are provided in 
Appendix G. 

ES.1 PURPOSE 

The purpose of this Work Plan is to summarize previous investigation and 
restoration activities at Areas of Concern (AOCs) located within Parcels 12, 14 
and 25, and propose additional investigations necessary to determine a course of 
action for these AOCs. 

As required by the Permit, this document was prepared in conjunction with and is 
submitted as a companion to the Release Assessment Report (TPMC, 2007a). 

This Work Plan contains information for two AOCs in Parcels 12, 14 and 25, as 
follows.   

AOC 93  Bivouac and Tank Training Area; and 

AOC 75 Former electrical transformer locations within Parcels 12, 14 and 
25. 

ES.2 PROPOSED INVESTIGATIONS 

Based on the information presented in this Work Plan and referenced historical 
documents, additional RFI activities are proposed as follows. 

AOC 93 29 

30 
31 
32 
33 
34 

35 
36 

The debris and empty rocket motor tubes observed within the AOC 93 will be 
removed and disposed, or recycled, as part of a future housekeeping action; no 
removal will take place as part of the RFI activities described in this Work Plan.  
Removed materials generated by future actions will be disposed or recycled off-
site in accordance with all federal, state, and local requirements. 

Soil sampling will not be performed at the gravel pits in Parcel 14. Soil sampling 
will be completed at the borrow pit, debris piles and ground scar (former trench 
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locations) in Parcel 12 to determine if a release of hazardous constituents has 
occurred.  As shown in Figure 3-3, discrete soil samples will be collected from 
the low points within each pit or debris pile.  This sampling strategy results in the 
collection of a total of 13 soil samples. 

1 
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13 
14 
15 
16 

Post removal sampling will be completed, as a separate contract action, after the 
demolition debris has been removed to determine if a release of hazardous 
constituents has occurred to the underlying soils.  The removal of debris will not 
take place as part of the RFI activities described in this Work Plan.   

Each discrete soil sample will be analyzed for Target Compound List (TCL) 
volatile organic compounds (VOCs), TCL semi-volatile organic compounds 
(SVOCs), TCL polychlorinated biphenyls (PCBs), diesel range organic 
compounds (DRO), metals, and asbestos.   

The sampling data derived from this effort will be used to evaluate the possibility 
of a release of hazardous constituents in previously unevaluated trenches, pits 
and other disturbed ground within AOC 93 and to assess if a potential release 
represents an unacceptable risk to human receptors. 

AOC 75 17 

18 
19 
20 

21 

22 

Based on the findings described in Section 4.0, there is no evidence to suggest 
that the AOC 75 location in Parcel 12 poses a threat to human health or the 
environment.  No further characterization is proposed at this time. 
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1.0 INTRODUCTION 1 

This Resource Conservation and Recovery Act (RCRA) Facility Investigation 
(RFI) Work Plan for Parcels 12, 14 and 25 at Fort Wingate Depot Activity 
(FWDA) describes the proposed investigations to be conducted as part of the 
environmental restoration program at FWDA.  This document was prepared by 
TerranearPMC, LLC of Exton, Pennsylvania, in partial fulfillment of the 
requirements of Task Order No. 0005 under Contract W9126G-06-D-0016.  
Contracting Officer’s Representative and technical oversight responsibilities for 
the tasks described in this document were provided by the U.S. Army Corps of 
Engineers (USACE), Fort Worth District. 
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This document has been prepared for submission to the New Mexico 
Environment Department (NMED) Hazardous Waste Bureau (HWB), as required 
by Section VII.H.1 of the RCRA Permit (hereinafter referred to as “the Permit”) for 
FWDA.  The Permit (NM 6213820974) was finalized in December 2005 and 
became effective 31 December 2005.   

This RFI Work Plan has been revised to address review comments provided by 
NMED HWB in an Approval with Direction letter dated 9 January 2007 (NMED, 
2007).  NMED comments and FWDA responses are provided in Appendix A.   

In accordance with Permit Condition VIII.B.1 - Prior Consultation Requirements, 
FWDA has consulted with the Pueblo of Zuni and the Navajo Nation as part of 
the preparation process for this Work Plan.  Confirmation and summation of the 
Tribal consultation process are provided in the Appendix G. 

1.1 PURPOSE/OBJECTIVE 23 

The purpose of this Work Plan is to summarize previous investigation and 
restoration activities at Areas of Concern (AOCs) located within Parcels 12, 14 
and 25 and propose additional investigations necessary to determine a course of 
action for these AOCs. 

A companion Release Assessment Report for Parcels 11, 12, 14 and 25 provides 
additional detail on previous investigation and restoration activities for the AOCs 
located in Parcels 12, 14 and 25. 
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2.0 BACKGROUND 1 

2.1 GENERAL DESCRIPTION 2 

FWDA is a closed U.S. Army depot whose former mission was to receive, store, 
maintain, and ship assigned materials (primarily explosives and military 
munitions), and to dispose of obsolete or deteriorated explosives and military 
munitions.  Since 1975, the installation has been under the administrative 
command of Tooele Army Depot (TEAD), located near Salt Lake City, Utah.  The 
active mission of FWDA ceased and the installation closed in January 1993, as a 
result of the Defense Authorization Amendments and Base Realignment and 
Closure (BRAC) Act of 1988.  In 2002, the Army reassigned many functions at 
FWDA to the BRAC Division (BRACD), including property disposal, caretaker 
duties, management of caretaker staff, and performance of environmental 
restoration and compliance activities.  TEAD retained command and control 
responsibilities, and continued to provide support services to FWDA until January 
31, 2008.  On January 31, 2008, command and control and support functions 
were transferred to White Sands Missile Range (WSMR). 
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FWDA currently occupies approximately 24 square miles (approximately 15,277 
acres) of land in northwestern New Mexico, in McKinley County.  The installation 
is located 8 miles east of Gallup on U.S. Route 66 and approximately 130 miles 
west of Albuquerque on Interstate 40 (Figure 2-1).  FWDA contains facilities 
formerly used to operate a reserve storage activity providing for the care, 
preservation, and minor maintenance of assigned commodities, primarily 
conventional military munitions.  The installation mission included the 
disassembly and demilitarization of unserviceable and obsolete military 
munitions.  Ammunition maintenance facilities existed for the clipping, linking, 
and repackaging of small arms ammunition. 

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 areas based upon location and historical land use.  These 
major land-use areas include (Figure 2-2): 

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

The Workshop Area - located south of the Administration Area and 
encompassing approximately 700 acres; consisting of an industrial area 
containing former ammunition maintenance and renovation facilities, the former 
TNT washout facility, and the TNT Leaching Beds Area; 

The Magazine (Igloo) Area - covering approximately 7,400 acres in the central 
portion of the installation and encompassing ten Igloo Blocks (A through H, J and 
K) consisting of 732 earth-covered igloos and 241 earthen revetments previously 
used for storage of munitions; 
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Protection and Buffer Areas - encompassing approximately 4,050 acres 
consisting of buffer zones surrounding the former magazine and demolition 
areas; these areas are located adjacent to the eastern, northern, and western 
boundaries of the installation; and 
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The Open Burning/Open Detonation (OB/OD) Area - located within the west 
central portion of the installation and encompassing approximately 1,800 acres; 
the OB/OD Area can be separated into two subareas based on period of 
operation, the Closed OB/OD Area and the Current OB/OD Area.  The OB/OD 
Unit Hazardous Waste Management Unit (HWMU) is an area within the Current 
OB/OD Area. 

FWDA operations in Parcels 12, 14 and 25 ended with the closure of FWDA in 
January 1993.   

FWDA has been undergoing final environmental restoration prior to property 
transfer/reuse.  As part of the planned property transfer to the Department of the 
Interior (DOI), the installation has been divided into reuse parcels (Figure 2-2).  
Parcels transferred to date consist of Parcels 1, 15, and 17.   

Parcels 12, 14 and 25 are northern property buffer areas.  According to the most 
recent reuse plan (DOI, 2005), Parcels 12 and 14 planned reuse is commercial, 
while Parcel 25 will remain as rights-of-way. 

This Work Plan contains information for AOCs within Parcels 12, 14 and 25.  The 
Permit lists a total of two AOCs within Parcels 12, 14 and 25, as follows (Figure 
2-3).  AOC 93 (Bivouac and Tank Training Area) is located in Parcels 11, 12 13, 
14, 16, 18, and 25.  AOC 75 includes one former electrical transformer location in 
Parcel 12. 

Specific operations and investigations conducted at the AOCs located in Parcels 
12, 14 and 25 are discussed in the section for each respective AOC (Sections 
3.0 through 5.0). 

2.2 SITE CONDITIONS 28 

2.2.1 Climate 29 

Northwestern New Mexico is characterized by a semiarid continental climate.  
Most precipitation occurs from May through October as localized and brief 
summer storms.  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 FWDA is 11 inches.  Depending on 
local elevations, mean annual rainfall fluctuates between 8 and 20 inches.  Most 
of the precipitation occurs as rain or hail in summer thunderstorms, and the 
remainder results from light winter snow accumulations (M&E, 1992). 

The average seasonal temperatures for the area vary with elevation and 
topographic features.  During winter, daily temperatures fluctuate as much as 50 
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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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The area has generally sunny weather, with the sun shining more than 3000 
hours annually.  Average relative humidity varies from 50 to 15 percent, during 
the wet season (fall) and the dry season (spring), respectively (M&E, 1992).  
During spring, the area experiences strong winds from the west and southwest, 
with an average wind speed of 12 miles per hour.  Strong wind, high 
temperature, and low relative humidity in the area contribute to high evaporation 
rates (M&E, 1992). 

2.2.2 Topography 14 

Topography and watersheds facility-wide are shown in Figure 2-4.  Topography 
and storm drainage culverts in and around Parcels 12, 14 and 25 are shown in 
Figure 2-3.   

Topographically, FWDA may be divided into three areas:  (1) the rugged north-to-
south trending Hogback along the western and the southwestern boundaries; (2) 
the northern hill slopes of the Zuni Mountain Range in the southern portion; and 
(3) the alluvial plains marked by bedrock remnants in the northern portion of the 
installation.  The Hogback area is formed by interbedded Mesozoic sedimentary 
rocks dipping sharply to the west and is dissected by northeastern-trending 
intermittent streams.  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 streams eventually 
discharge to the South Fork of the Rio Puerco near the northern boundary of 
FWDA. 

The elevation of FWDA ranges from approximately 8,200 feet above mean sea 
level (MSL) in the south to 6,660 feet above MSL in the north.  Main drainages, 
following the topography, flow from south to north and discharge to the South 
Fork of the Rio Puerco.  However, many tributaries follow the regional trend, 
flowing from southwest to northeast.  Because of the nature of precipitation in 
this semi-arid region, the surface drainage is relatively shallow near headwaters.  
Downward erosion intensifies as the stream moves downstream, resulting in a 
system of well-developed steep-walled arroyos.  Arroyos form because of the 
erodibility of localized areas of silt- and clay-rich bedrock. 

As shown in Figure 2-3, Parcels 12, 14 and 25 generally slope to the Rio Puerco 
valley.  Surface runoff during rainfall /snowmelt events generally drains via 
overland flow and small channels to the Rio Puerco. 
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2.2.3 Vegetation/Habitat 1 

The vegetation covertypes for Parcel 12, 14 and 25 include moderate grasslands 
and sagebrush.   
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2.2.4 Soils 4 

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 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 Parcels 12, 14 and 25 is shown in Figure 2-5.  NRCS soils 
descriptions are included in Appendix B.   

As shown in Figure 2-5 and Appendix B, the primary soil type in Parcel 12 is the 
Rehobeth silty clay loam (0 to 1 percent slopes).  A small area of Mido loamy fine 
sand (1 to 6 percent slopes) is present in the extreme northeast corner of the 
parcel.  

As shown in Figure 2-5 and Appendix B, two primary soil types are present in 
Parcel 14.  The Rehobeth silty clay loam (0 to 1 percent slopes) is predominantly 
found near the Rio Puerco, while the Mido loamy fine sand (1 to 6 percent 
slopes) is present near the northern parcel boundary.  A small area of Celavar-
Atarque complex (1 to 8 percent slopes) is present near the southeast portion of 
the parcel, a small area of Rizno-Tekapo-Rock outcrop complex (2 to 45 percent 
slopes) is present in the southeastern corner of the parcel, and a small area of 
Bamac extremely gravelly sandy loam (5 to 50 percent slopes) is present near 
the southern parcel boundary.  

As shown in Figure 2-5 and Appendix B, the primary soil type in the western 
portion of Parcel 25 is the Celavar-Atarque complex (1 to 8 percent slopes).  The 
Rehobeth silty clay loam (0 to 1 percent slopes), with a small area of Rizno-
Tekapo-Rock outcrop complex (2 to 45 percent slopes), is present in the western 
portion of the parcel.  As shown in Figure 2-5 and Appendix B, the primary soil 
type in the eastern portion of Parcel 25 is the Mido loamy fine sand (1 to 6 
percent slopes) with two small areas of Zia sandy loam (1 to 5 percent slopes) 
intermixed with the Mido. 

2.2.5 Geology 33 

In 1997, geologic mapping of portions of 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 
FWDA were identified.  Results of this identification, combined with information 
from geologic literature, are presented below to provide a detailed description of 
the geologic and stratigraphic setting of the portion of FWDA in which Parcels 12, 
14 and 25 are located.   
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2.2.5.1 Geologic Summary 1 

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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2.2.5.2 Stratigraphy 7 

Recent alluvial sediments cover much of the land area in the Administration and 
TNT Leaching Beds Area.  These sediments consist predominately of silts and 
clays, with discontinuous bodies of sand and occasionally gravel.  To the north of 
the developed portion of the Administration Area, the near surface sediments are 
dominated by the substantially more sandy riverine deposits associated with the 
Rio Puerco. 

According to U.S. Soil Conservation Service studies in 1981, four soil units occur 
on FWDA land:  (1) Camborthids-Torriothents soils, which are shallow to deep 
loams and clays that occur on plains hillslopes (slopes of one to 12 percent) and 
occupy nearly the entire northeastern quarter of the installation; (2) Torriothents-
Rock Outcrop soils, which are shallow, loamy soils and rock outcrop on the 
dissected plateaus, escarpments, and hillslopes (slopes three to 60 percent) on 
the north central-western quarter of FWDA; (3) Rock Outcrop-Haplustolls-
Argiustolls soils, which are shallow, loamy, and clayey soils, rolling over steep 
hillsides and canyon walls (slopes of 30 to 70 percent), and are situated in the 
central (east-to-west) zone, and constitute less than half of the southern portion 
of the property; and (4) Eutrobocalfs-Argiborolls soils, which are shallow to 
moderately deep, loams and clays, and occur on slightly sloping to steep areas in 
the mountainous southeastern part of the installation. 

Generally, the soils are loamy or loam/clay mixtures, and contain varying 
amounts of silt, sand, gravel, and rock fragments.  All of these soils are fragile.  
Wind and water cause extensive soil erosion, especially where vegetative cover 
is absent. 

The alluvial/riverine deposits of the area of investigation are underlain by the 
Triassic Petrified Forest Formation, which comprises greater than 75 percent of 
the bedrock exposed at the surface throughout FWDA (Figures 2-6 and 2-7).  
The Petrified Forest Formation consists primarily of mudstone, claystone, and 
minor amounts of muddy sandstone.  A middle member consisting of a relatively 
thick, continuous sandstone layer (Sonsela Sandstone Member) separates the 
upper and lower members.   

The Painted Desert Member is the upper member of the Petrified Forest 
Formation.  This member consists of mudstone, siltstone, sandy-mudstone, and 
lenticular sandstone layers.  Sandstone lenses within the Painted Desert Member 
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 
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of these lenses, and the Painted Desert Member as a whole, is very low.  The 
Painted Desert Member is exposed at the ground surface on the areas of higher 
ground surface elevations located east, south, and southwest of the 
Administration and TNT Leaching Beds Areas (Figure 2-6).  

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 

13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 
27 

29 
30 
31 
32 

34 
35 
36 
37 
38 
39 
40 
41 

The Sonsela Sandstone Member (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.  
Below the Sonsela Sandstone Member is the lower member of the Petrified 
Forest Formation, the Blue Mesa Member.  The lithology and apparent 
permeability of the Blue Mesa Member is similar to that of the Painted Desert 
Member. 

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 consist of 250 to 300 feet of mudstones 
and sandstones with a relatively low apparent permeability.  Below this is 
approximately 100 feet of the San Andres Limestone underlain by approximately 
120 feet of the Glorieta Sandstone.  

Younger Jurassic and Cretaceous sandstone and claystone layers have been 
eroded in the TNT Leaching Beds Area.  These units are exposed from the 
Hogback to the western FWDA boundary.  The Jurassic Entrada Sandstone, 
Zuni Sandstone, and Morrison Formation account for approximately 1,200 feet of 
section and consist of massive, cross-bedded sandstones with a high apparent 
permeability.  Above these units is a series of Cretaceous claystones and 
sandstones including the Dakota Sandstone (approximately 200 feet thick), the 
Mancos Claystone (approximately 600 feet thick), and the Gallup Sandstone 
(approximately 200 feet thick).  

2.2.5.3 Structural Geology 28 

Bedrock underlying the majority of FWDA dips gently to the northwest at an 
angle of approximately 5 degrees.  The structural orientation of the bedrock has 
a substantial effect upon the movement of ground water.  Area-wide ground 
water flow generally follows the structural dip (i.e., to the north-northwest).   

2.2.6 Hydrogeologic Conceptual Model 33 

The hydrogeologic conceptual model developed for the northern portion of 
FWDA has been created based on the previous investigations for Solid Waste 
Management Unit (SWMU) 1 and the Administration Area and described in detail 
in a previous report (PMC, 2001).  This conceptual model was developed based 
on data collected over various investigations performed over a 25-year period 
prior to issuance of the Permit; at the time of data collection and conceptual 
model development, the current system of parcels, SWMUs, and AOCs was not 
in place.   
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Generally, the previous investigations were attempting to characterize impacts to 
ground water on a wider basis, primarily those impacts associated with 
discharges at the TNT Leaching Beds (part of SWMU 1), and secondarily those 
impacts associated with releases from various locations within the Administration 
Area.   

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 

13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

Because the current corrective action approach (i.e., proceeding parcel by 
parcel, SWMU by SWMU) had not been developed, the conceptual model uses 
the broader terminology to describe locations to which the model applies.  Parcel 
21 is included within the broader areas called “TNT Leaching Beds and the 
Administration Area” in this section. 

A summary of the model is presented below. 

2.2.6.1 Unconsolidated Materials 12 

The unconsolidated materials consist of a series of interbedded silt, clay, and 
sand sediments ranging from near zero feet to almost 100 feet in thickness 
(Figure 2-8).  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.  Claystone bedrock 
generally underlies the unconsolidated materials. 

Two water-bearing zones were identified within the unconsolidated materials 
(first unconsolidated water-bearing zone and second unconsolidated water-
bearing zone) in the area of investigation.  In the central portion of the study area 
(i.e., in the area between the TNT Leaching Beds and the Administration Area), a 
clay layer exists between two thin, well-sorted sand deposits.  Ground water was 
typically encountered in each of these sand deposits.  However, the sand 
deposits and/or the clay layer are not universally present throughout the area of 
investigation.  Where the clay layer is absent, only the first unconsolidated water-
bearing zone is present.  In locations where the sand deposits are not present, 
ground water typically is not present in the equivalent depth interval.  Wells 
Wingate89, Wingate90, Wingate91, SUPPLYWELL 54 (NTUA 16T-602), and 
SUPPLYWELL 55 (NTUA 16T-538UNC) are screened in the Rio Puerco 
sediments and are considered undifferentiated because they have most likely 
been screened across both water bearing zones, if both unconsolidated zones 
exist at those locations. 

Ground water in the unconsolidated sediments is derived from the infiltration and 
percolation of rain/snow-melt water that moves downward through these 
sediments until it reaches the relatively low permeability claystone bedrock.  The 
ground water accumulates on the claystone surface and moves slowly 
downgradient along the erosional surface of the claystone (i.e., generally to the 
north and northwest).  Additionally, data indicate that the Rio Puerco is a losing 
stream that acts as a hydraulic barrier, inhibiting ground water movement from 
the TNT Leaching Beds and Administration Area to the north.  Figures 2-9, 2-10, 
2-11, and 2-12 present two different ground water flow scenarios based upon the 
data collected during the 2002 and 2003 ground water sampling events.  Ground 
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water levels in the Rio Puerco sediments appear to deflect the north-
northwestern flow of ground water from FWDA to the west-northwest, eventually 
causing the FWDA-derived ground water to merge into the westerly flow of 
ground water in the Rio Puerco sediments. 
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Based upon pre-existing data and the new data generated during the current 
investigation, the unconsolidated sediments found within the Administration and 
TNT Leaching Beds Areas appear limited in extent to both the south and the east 
by bedrock outcrops (i.e. ridges) of low permeability claystone.  In all cases, 
where boreholes were completed near these outcrops/subcrops, shallow ground 
water tended to pinch out.  Additionally, south to north trending bedrock ridge 
subcrops (Figure 2-13) appear to limit the extent of shallow ground water to the 
west of the Administration Area.   

2.2.6.2 Bedrock Materials 13 

Within the predominately claystone bedrock underlying the area of investigation, 
discrete layers of sandstone have been identified.  These sandstone layers are 
discussed in the following paragraphs. 

The third water-bearing zone was identified in four borings at depths ranging 
from 79 to 106 feet below ground surface (bgs) where it most often occurred in 
the first thin sandstone unit (first sandstone water-bearing zone) encountered 
within a thick interval of claystone.  During the drilling process, the claystone was 
observed to be mostly dry, indicating that little vertical movement of water occurs 
under current conditions.  Although moisture was detected in the sandstone unit 
at each of these four borings, free ground water was recorded in only one of 
these borings, at a location (monitoring well TMW02) immediately to the west of 
the TNT Leaching Beds.  This sandstone unit was not identified in borings 
located in the southwest portion of the area of investigation.  These data indicate 
that the first sandstone water-bearing zone is physically discontinuous to the 
southwest of the TNT Leaching Beds and does not contain quantities of ground 
water sufficient to recharge a well to the north, east, and far south of the TNT 
Leaching Beds.  “Ground water” in these areas exists only as moisture within the 
sandstone matrix.   

A fourth water-bearing zone (second sandstone water-bearing zone) was 
identified in a lower sandstone unit in areas to the south, east, and west of the 
TNT Leaching Beds at depths ranging from 35 to 217 feet.  This lower sandstone 
unit stratigraphically lies beneath the first sandstone water-bearing zone and 
represents the second sandstone water-bearing zone within the thick claystone 
interval underlying the study area.  As noted above, the claystone is largely dry, 
suggesting that little vertical movement of water occurs under current rainfall 
conditions. 

Both sandstone units outcrop, or subcrop beneath a thin layer of sediment and/or 
soil in areas to the south of the TNT Leaching Beds.  These outcrop/subcrop 
locations represent areas in which direct recharge to the sandstone units is 
possible under current conditions. 



 

TerranearPMC, LLC 2-9 FWDA PARCELS 12, 14 AND 25 RFI WP – 6/27/2008 

Based on the information summarized above, cross sections of the area of 
investigation were developed and are presented in Figure 2-14. 
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2.3 ENVIRONMENTAL INVESTIGATION AND RESTORATION ACTIVITIES 3 

The environmental restoration process at FWDA had been underway for 25 
years prior to Permit issuance.  With the exception of the Open Burning/Open 
Detonation (OB/OD) Area, environmental restoration activities at FWDA began in 
1980 under Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) guidelines, with the U.S. Environmental Protection 
Agency (USEPA) Region 6 as the lead regulatory agency.    

Since that time, the NMED has become the lead regulatory agency, and the 
pathway for environmental restoration has been evolving for a number of years.  
In 2002, NMED determined that the pathway would be a RCRA permit for post-
closure care of the OB/OD Area, with a RCRA corrective action module attached 
to address requirements for other sites.  The Permit (NM 6213820974) was 
finalized in December 2005 and became effective 31 December 2005 (NMED, 
2005). 

2.3.1 Previous Investigations 17 

Information from previous environmental investigations and restoration activities 
have been incorporated into the Work Plan discussion for each AOC in Parcels 
12, 14 and 25.  In addition, information from a recently completed analysis of 
historical aerial photographs (ERI, 2006) has been included (Appendix C).  
Because very little historical information was located for these AOCS, a separate 
stand alone Summary Report of Historical Information (SRHI) was not generated.  
The limited historical information found for these AOCs will be presented at the 
end of the relevant section for each AOC.  

A site reconnaissance of the Parcels 12, 14 and 25 AOCs was conducted during 
the week of 23 October 2006.  A team consisting of an environmental 
professional and a Senior Unexploded Ordnance Supervisor (SUXOS)-qualified 
professional performed the site reconnaissance.  A handheld magnetometer 
(Schonstedt MAC-51Bx) was used to augment the visual reconnaissance 
conducted at the Parcel 12, 14 and 25 AOCs and to assist in the detection of any 
anomalies; munitions handling was not specifically suspected anywhere within 
these parcels.   

2.3.2 Evaluation of Existing Environmental Characterization Data 34 

No environmental characterization data were available for the AOCs located in 
Parcels 12, 14 and 25. 

2.3.3 Planned Investigations 37 

Because no environmental data exist for the AOCs in Parcels 12, 14 and 25, the 
need for additional investigations was evaluated based on perceived data gaps.  
Existing information is presented and evaluated for each AOC in Sections 3.0 
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through 5.0.  A summary of proposed field investigations is included in Table 2-1.  
Proposed field investigations at each AOC are discussed in the section for each 
respective AOC (Sections 3.0 through 5.0).   
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Stratigraphic Column

Fort Wingate Depot Activity
McKinley County, New Mexico
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Qal - Alluvial deposits (Quaternary); sand, gravel, and clay in young valleys and drainages

Qcl - Colluvial deposits (Quaternary); land-slides, and cobble deposits in young valleys and on steep slopes

Kcc - Crevasse Canyon Formation (Upper Cretaceus, 88 Ma); mudstone, shale, very fine- to medium-grained sandstone, carbonaceous shale, and thin lenticular coal 
beds; outcrops in southwest corner only; <400 feet thick

Kg - Gallup Sandstone (Upper Cretaceus, 90 Ma); tan to pale-orange, medium-grained, well-sorted calcareous-sandstone, silty-sandstone, and coaly-carbonaceous 
layers; three prominent ridge forming sandstone layers (<20') are separated by silty, and carbonaceous intervals (<80'); sandstone layers have only minor amounts 
of cement and minimal matrix material resulting in high apparent permeability; <220 feet thick

Km - Mancos Shale (Upper Middle Cretaceus, 97-90 Ma); light- to dark-gray and mudstone, silty-mudstone, and shale; minor amounts of lenticular sandy-siltstone, 
limestone, and calcerous-sandstone present in upper portions; sandy layers have abundant cement and ultrafine matrix resulting in very low apparent-permeability; 
the Whitewater Arroyo Tongue of the Mancos Shale is intertounged with and underlies the Twowells Tongue of the Dakota Sandstone, abundant fossil corrals and 
cephalopods in Whitewater Arroyo Tongue; <600 feet thick excluding the Whitewater Arroyo Tongue which varies in thickness from 0-80 feet thick

Kd - Dakota Sandstone (Upper Middle Cretaceus, 97-90 Ma); tan to pale-yellow, fine- to medium-grained, sub-angular to well-rounded, grain-supported sandstone; small 
amounts of matrix and grain-support result in a very high apparent-permeability; Twowells Tongue of Dakota Sandstone is intertongued with and overlies the 
Whitewater Arroyo Tongue of the Mancos Shale; basal contact of Dakota Sandstone unconformably overlies an irregular erosional surface developed in the 
Morrison Formation; <230-310 feet thick including the Whitewater Arroyo Tongue

Jm - Morrison Formation (Upper Jurassic, 160-145 Ma); grayish-white to pale-orange, subangular to well rounded, fine- to coarse-grained sandstone and conglomeratic-
sandstone; trough cross stratification locally; clay-rich fine-grained intervals present near upper contact; highly variable apparent-permeability; variable thickness 
possibly due to bedding-plane slip along monoclinal fold axis; <65 feet thick in northern part of base, thinning to <20 feet to the south

Jz - Zuni Sandstone (Middle Jurassic, 170-165 Ma); white, pink, and reddish-orange, well-rounded, clast-supported, fine- to very-fine-grained sandstone and silty-
sandstone; horizontal color banding common; crossbedding in relatively thin sets (compared to Entrada Sandstone); siltier intervals correlate to shallow slopes and 
cleaner interval correlate to steep slopes; very-high apparent-permeability; <620 feet thick

Je - Entrada Sandstone (Middle Jurassic, 170-165 Ma); red, and pinkish-gray, moderately rounded, matrix supported, fine- to medium-grained sandstone; large-scale 
crossbedding; less competent than Zuni Sandstone; calcareous cement; very-high apparent-permeability; <650 feet thick

Tro - Owl Rock Formation (Upper Triassic, 225-210 Ma); white, grayish-pink, and orange, crystalline-limestone, sandy-limestone, and calcerous-sandstone; variable 
thickness possibly due to bedding-plane slip along monoclinal fold axis; <30 feet thick

Trpp - Petrified Forest Formation, Painted Desert Member (Middle Triassic, 225-210 Ma); purplish-red, orangish-red and rust colored, mudstone, siltstone, sandstone, and 
sandstone-conglomerate; sandstone intervals (<20') have tabular and trough cross beds, abundant ultrafine matrix, and are generally dirty resulting in low 
apparent-permeability; abundant 1-2cm greenish gray calcrete nodules present forming a distinctive mottled or speckled surface; shallow (<6') channel deposits 
with intraformational conglomerates containing mudstone and carbonate clasts; lenticular bodies of sandstone with similar lithology to the Sonsela Sandstone are 
laterally discontinuous; <600 feet thick

Trps - Petrified Forest Formation, Sonsela Sandstone Member (Middle Triassic, 225-210 Ma); yellow, tan, and olive-colored, well rounded, clast-supported,  medium- to 
coarse-grained sandstone and conglomeratic sandstone; conglomeratic intervals containing intraformational (mudstone, carbonate) and extraformational (chert, 
quartzite) clasts; thin crossbedding common; minimal matrix and grain-support result in very-high apparent-permeability; <100 feet thick, highly variable thickness 
typical of large-scale channel deposits

Trpb - Petrified Forest Formation, Blue Mesa Member (Middle Triassic, 230-225 Ma); purple, and purplish-red, mudstone, and muddy-sandstone; mudstones are smectitic; 
light-gray sandy-smectitic-siltstone interval (<8') serves as marker bed for the base of the Petrified Forest Formation; high quantity of ultrafine matrix results in a 
very-low apparent-permeability; petrified wood very common in upper portions; <280 feet thick

Trbu - Bluewater Creek Formation, Upper Member (Upper Triassic, 230-225 Ma); pinkish-gray to reddish-brown siltstone and mudstone; calcrete nodules present locally; 
high silt and ultrafine matrix result in low apparent-permeability; <100 feet thick

Trbm - Bluewater Creek Formation, McGaffey Member (Upper Triassic, 230-225 Ma); white, pale-red and gray, medium-grained, ripple-laminated sandstone; color banding 
common; basal interval has carbonate-clast-conglomerate; calcareous cement; high apparent-permeability; <80 feet thick, highly variable thickness typical of large-
scale channel deposits, locally not recognized

Trbl - Bluewater Creek Formation, Lower Member (Middle to Upper Triassic, 240-225 Ma); yellowish-gray, and reddish-brown mudstone and siltstone; calcrete nodules are 
present locally; low apparent-permeability; <115 feet thick

Trm - Shinarump Formation and Moenkopi Formation Undivided (Middle Triassic, 240-225 Ma); Shinarump Formation is purple and reddish-gray, motled chert- and 
quartzite-pebble-conglomerate and congloeratic-sandstone with reddish-brown matrix; Moenkopi is red, tan, and black calcareous-mottled-sandstone and 
calcareous-mudstone; massive to thinly-laminated and ripple-laminated siltstone and very fine-grained sandstones; 30-200 feet thick combined

Psa - San Andres Limestone (Middle Permian, 275-250 Ma); gray and white, fossiliferous, crystalline-limestone and dolomitic-limestone; locally absent due to karsting; 
<165 feet thick

Pg - Glorieta Sandstone (280-275 Ma); grayish-orange to orange, well-sorted, moderate- to well-rounded, fine- to medium-grained quartzose-sandstone; horizontal and 
low-angle crossbedding locally; <130 feet thick

Py - Yeso Formation (280-275 Ma); dark-orange to reddish-orange, very fine-grained gypsiferous-sandstone and silty-sandstone; three light-gray, dolomitic, carbonate 
beds (7') present in formation; <375 feet thick

Pa - Abo Formation (280-275 Ma); grayish-red, very fine-grained silty-sandstone; non-calcerous; flat-bedded; basal 3-12' are arkosic; <450 feet thick

pC - Precambrian Basement; typically granitic- to dioritic- igneous and metamorphic rocks

















Table 2-1 
Proposed Field Investigations 

Parcels 12, 14, and 25 RFI Work Plan 
Fort Wingate Depot Activity 

McKinley County, New Mexico 
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Area of Concern Activity Number of 
Samples 

Target 
Constituents 

AOC 93    

• Parcel 14 Gravel Pits No Sampling to be Performed. 

 

  

• Parcel 12 Borrow Pit Collect 2 discrete surface soils samples from lowest points in pit, and 2 discrete 
subsurface soil samples. 

 

4 discrete soil 
samples 

Asbestos, metals, 
VOCs, SVOCs, DRO 
and PCBs  

• Parcel 12 Demolition 
Debris  

Collect 2 discrete surface soils samples from lowest points in debris area and 2 
discrete subsurface soil samples. 

 

4 discrete soil 
samples  

Asbestos, metals, 
VOCs, SVOCs, DRO 
and PCBs  

• Parcel 12 Ground Scar Collect 6 discrete surface soils samples from lowest points in areas of former trenches 
(2 each per former trench) and 6 discrete subsurface soils samples (2 each per former 
trench). 

 

12 discrete soil 
samples  

Asbestos, metals, 
VOCs, SVOCs, DRO 
and PCBs  

• Parcel 12 Debris Area, 
South Bank Rio Puerco 

Collect 3 discrete surface soils samples from lowest points in debris area and 3 
discrete subsurface soil samples. 

 

6 discrete soil 
samples 

Asbestos, metals, 
VOCs, SVOCs, DRO 
and PCBs 

AOC 75    

• Parcel 12 Transformers No activities are proposed for AOC 75 in Parcel 12   N/A N/A 
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3.0 AOC 93 - BIVOUAC AND TANK TRAINING AREA 1 

3.1 BACKGROUND 2 

3.1.1 Location, Description, and Operational History 3 

AOC 93 is listed in the Permit as a “Bivouac and Tank Training Area.”  Portions 
of AOC 93 were used by New Mexico National Guard units to conduct training 
exercises.   
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In their basis for listing this location as an AOC, NMED cited a document stating 
that “some firing of weapons took place during this activity.”  

As shown in historical records, the area available for training was approximately 
650 acres along the northern border of FWDA.  AOC 93 is shown in Figure 3-1. 

3.1.2 Surface Conditions 11 

AOC 93 is generally flat lying near the northern property boundary to steeply 
sloping in some southern portions.  Generally the area is unimproved, with no 
significant structures present.   

As shown in Figure 2-3, AOC 93 is generally bisected by the Rio Puerco.  
Surface runoff from rainfall/snowmelt events generally drains via overland flow 
and small channels to the north and south, to the Rio Puerco valley. 

3.1.3 Subsurface Conditions 18 

Subsurface conditions are described in Section 2.2. 

3.2 PREVIOUS INVESTIGATIONS 20 

3.2.1 Historical Aerial Photographs 21 

A review of historical aerial photographs was completed for AOC 93.  Historical 
aerial photos are provided in Appendix C. 

As noted in the aerial photo analysis report (ERI, 2006, findings included in 
Appendix C), the findings for AOC 93 in Parcel 12 noted excavations and areas 
of rubble beginning in the 1948 photo.  The 1948 photo shows three parallel 
trenches in this area, oriented approximately north-south.  The westernmost 
trench was approximately 115 feet long by 20 feet wide; the central trench was 
approximately 1000 feet wide by 20 feet wide; the easternmost trench was 
approximately 75 feet long by 20 feet wide.  These trenches do not appear in any 
of the subsequent photos, and are not discernable currently.  The general area of 
these former trenches does appear as a disturbed area in the 1952 and later 
photos.    Activities in this area  appear to be unrelated to New Mexico National 
Guard training exercises, as they pre-date that activity by at least 20 years and 
are most likely related to borrow areas for construction materials and attempts to 
control erosion along the Rio Puerco.  Reviews of USGS topographical maps and 
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interviews with former FWDA employees confirmed the existence of 
borrow/gravel pits in Parcel 12.   
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As noted in the aerial photo analysis report (ERI, 2006, findings included in 
Appendix C), two trenches, both oriented approximately east-west, were noted 
on aerial photographs within Parcel 14, beginning in the 1948 photo and last 
seen in the 1962 photo.  One trench was approximately 120 feet long and ten 
feet wide; the second trench was approximately 140 feet long and 10 feet wide.  
Because these trenches were created sometime between the 1935 and 1948 
photo coverage, it is believed that they were gravel borrow pits used to generate 
materials for the construction of FWDA facilities in the 1940s.  The 1966 photo 
shows significant ground disturbance (the trenches are no longer visible) and 
access roads leading to the newly constructed Interstate 40.  Based on the 
timeframe and the presence of the access roads, it appears that the entire area 
was mined for gravel used in the construction of Interstate 40.  Subsequent 
photos show the entire mined area (no trenches visible).  The USGS map for this 
area has gravel pits clearly marked at the location of this disturbed area.  A copy 
of the USGS map with the aerial photo trench locations superimposed is 
presented as Figure 3-2. 

As noted in the aerial photo analysis report (ERI, 2006, findings included in 
Appendix C), structures and material stockpiles were noted in the extreme 
northeast portion of Parcel 25 beginning in the 1935 photo.  Based on their 
proximity to Route 66/Interstate 40 and the railroad and the fact that there are no 
known FWDA structures or activities in the area, it is believed that the observed 
structures and stockpiles were related to railroad and/or highway operations. 

The following additional specific features have been noted in the historic aerial 
photos: 

• In the 1935 aerial photograph, silos, a tall structure, and light-toned 
material/liquid are identified. 

• In the1948 aerial photograph, dark-toned material and light-toned material are 
identified on Parcel 25. 

• In the 1978 aerial photograph, mounded material and probable coal are 
identified on Parcel 25. 

• In the 1978 and 1997 aerial photographs, a vertical tank is identified on 
Parcel 25 (in the northeast comer of AOC 93). 

• In the 1985 aerial photograph, a ground stain is identified in the northeast 
corner of Parcel 25. 

These items appear to be associated with road and rail way construction 
activities (see Section 3.2.3).  The Army does not have any additional information 
regarding the exact nature of these features.  Currently, these specific features 
are not visible, although a vertical tank is present in this general area (see 
Section 3.2.3). 
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• In the 1991 aerial photograph, a light-toned material on Parcel 14. 1 
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The Army has reviewed the sequence of aerial photos thru time, especially 1962 
and 1966 and has concluded that this light-toned material on Parcel 14 is related 
to the construction of I-40 and is most likely a borrow pit or a temporary pile of 
soil or gravel.   

3.2.2 Historical Records Review 6 

A review of historical documents was completed for AOC 93.  Historical drawings 
are provided at the end of Section 3.0. 

FWDA Drawing No. C-8-51 presents the land plot “leased” from FWDA by the 
National Guard for training purposes; the land available for training was 
approximately 650 acres in size, located in the buffer area on the northern edge 
of FWDA near Interstate 40 and east of the main entrance road.  Although the 
lease included Parcel 25, which consists mainly of the Interstate 40 corridor, no 
training activities were conducted in that area because the highway was present. 

From the reports and FWDA Drawing No. C-8-51, it appears as the lease of AOC 
93 by the New Mexico National Guard initiated 23 August 1972.  The lease 
appears to have spanned through 1980 based on the 1980 Installation 
Assessment (pertinent section provided at the end of Section 3.0), and was up 
for renewal around 1990 based on the 1990 Enhanced Preliminary Assessment 
Report (pertinent section provided at the end of Section 3.0).  It is unknown if the 
lease was renewed past 1990. 

The historical documents reviewed did not suggest that releases of hazardous 
wastes or hazardous constituents occurred from operations at this location.  The 
documents did not identify this location as a potential SWMU or AOC.   

Two historic reports (USATHAMA, 1980 and Inland Pacific, 1982; copies 
included at the end of Section 3.0) contained statements that weapons were not 
fired during National Guard training activities.  Because the document (ANL, 
1990; copy included at the end of Section 3.0) cited by NMED in their basis for 
listing the training area as an AOC references the two previous reports as the 
source for information on the training activities, it is assumed that the statement 
“some firing of weapons took place during this activity” is erroneous. 

An interview was conducted in 2005 with Colonel James Morgan of the New 
Mexico National Guard.  Colonel Morgan had served in the New Mexico National 
Guard for more than 35 years, and had firsthand knowledge of training 
conducted at FWDA.  According to Colonel Morgan, training exercises at FWDA 
consisted of one battery of air defense artillery (ADA), the 3rd Battalion, 200th 
ADA from Gallup and Farmington.  The battery was comprised of 148 personnel 
and 16 pieces of ADA equipment.  Training exercises were conducted no more 
than three times per year at FWDA.  The equipment (M42 Duster anti-aircraft 
tanks) was trucked from Gallup to FWDA.  The M42 Duster was equipped with 
two 40 millimeter (mm) cannons and one .30 caliber machine gun.  Ordnance for 
the Dusters was stored at Fort Bliss, and was not issued for training exercises 
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conducted at FWDA.  Fuel (gasoline) for the exercises was transported in an 
M49 Fuel Tanker Truck (also known as a 6x6 or “deuce and a half”); equipment 
refueling was conducted over drip pans by a Military Occupational Specialty 
qualified, licensed Petroleum Supply Specialist.  Battery training was limited to 
maneuver, tracking of aircraft, and overnight bivouac; no munitions were fired 
from the unit’s equipment.  If small arms training was to be conducted, it was 
conducted at the existing FWDA small arms range; no small arms were fired 
within AOC 93 as part of New Mexico National Guard training exercises.  At the 
end of each training exercise, all equipment and any related materials were 
loaded onto trucks and returned to the 3rd Battalion, 200th ADA headquarters in 
Gallup.  This battalion is no longer in existence; no specific records regarding the 
battalion’s prior training activities are available. 
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On June 18, 2008, the Army contacted Tom Coke, New Mexico National Guard 
Public Affairs Officer.  Mr. Coke indicated that he will provide the Army with a 
signed statement by the retired Lieutenant General commanding the NM National 
Guard during the period in question on FWDA stating that no ammunition was 
transported to or fired at FWDA.  The Army will forward this statement to NMED 
upon receipt.  The Army and the National Guard have no other records on this 
matter. 

3.2.3 Site Reconnaissance 20 

The portions of AOC 93 within Parcels 11 and 12 were inspected for indications 
of a release.  Representative photographs are included at the end of Section 3.0, 
Photos 3-1 through 3-15.  The area where trenches in Parcel 14 were identified 
by the aerial photo analysis report was also inspected for indications of a release.  
There is currently no evidence of the presence of trenches in this area.  Other 
available information indicates that this area was a former gravel pit used for 
road and/or railway construction (see Section 3.2.1).  Representative 
photographs are included as Photos 3-16 through 3-18. 

A fiberglass tank was noted in Parcel 12, along the eastern side of Navajo 
Boulevard at the westernmost margin of AOC 93.  This tank has been placed by 
a McKinley County conservation service organization to provide a source of 
water for wildlife. 

No evidence of New Mexico National Guard training exercises was observed 
anywhere within AOC 93. 

Debris consisting of concrete, tile, and brick was observed along the top of the 
south bank of the Rio Puerco valley (Photos 3-1 through 3-4).  Because of the 
placement and the type of debris, it is assumed this debris was placed to prevent 
erosion of the south bank of the Rio Puerco channel (Figure 3-1).  This is area is 
approximately 400 feet in length, and 100 feet wide at its widest point. 

In the area immediately north of the former trenches identified in the 1962 photo, 
a  large borrow pit and piles of demolition debris were observed in the central 
portion of the eastern half of Parcel 12 (Figure 3-1).  The borrow pit consists of a 
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depression approximately 150 feet in diameter and approximately 15 feet deep at 
the deepest part (to the north and east).  The piles of demolition debris are 
located to the west of the borrow pit and consist of concrete and asphalt 
pavement debris, cast iron pipe, wood, presumed asbestos cement pipe, plastic 
pipe, soil, and gravel.  The borrow pit and debris piles are shown in Photos 3-5 
through 3-11.  According to the aerial photo analysis (ERI, 2006), the origin of the 
borrow pit appears to have occurred simultaneously with the construction the 
Interstate 40.  The piles of debris appear to have originated from a construction 
project somewhere on FWDA.  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

43 
44 

A ground scar corresponding to the location of the former trenches identified  on 
the 1948 aerial photograph was observed to the south and west of the borrow pit, 
extending to the Rio Puerco channel as shown in Photos 3-12 through 3-14.  
Only a few pieces of metal scrap (banding, wire, etc.)  were observed at the 
ground scar area.  As noted with the borrow pit, it is also thought this ground scar 
is the result of the construction of Interstate 40. 

Ground scars, mature vegetation, and gravel were observed in the gravel pit 
locations in Parcel 14 (Photos 3-17 and 3-18).  The site reconnaissance 
confirmed that the topographic peaks shown in USGS maps (provided at the end 
of Section 3.0) have been excavated and that there is no evidence of the 
trenches identified in the 1948 through 1962 aerial photos.  There was no 
evidence of buried materials or waste; the area was clearly used as a gravel 
borrow area and was not backfilled or otherwise restored. 

A site reconnaissance was conducted 13 February 2008 at the far northeast 
corner of Parcel 25.  It was concluded that the operations at that area (noted in 
the historical aerial photograph analysis as structures and material stockpiles) 
were that of a former asphalt paving operations.  A letter report was generated 
from the site reconnaissance, and is provided at the end of Section 3.0.  

On 11 June 2008, the Army conducted an additional visual inspection at the 
northeast corner of Parcel 25.  The vertical tank was located behind a security 
fence with danger and no trespassing signage posted and property identification, 
Western Gas Processors, Ltd., Kirtland, NM, 505-598-5601 and Denver, CO, 
303-452-5603 [posted number no longer in service].  The Army met with the 
McKinley County Clerk’s office on 11 June 2008 and county records indicate that 
the rights-of-way for I-40 and the BNSF Railroad do not belong to FWDA.  The 
Army met with the BIA and BLM on 13 June 2008 to discuss the June 2001 BLM 
Cadastral Survey for Fractional Township 15 North, Range 16 West.  The 
Cadastral Survey shows the land within Parcel 25 belonging to FWDA; however, 
the BLM indicated that the rights-of-way for the BNSF railroad and I-40 were 
taken by various acts generated by the Department of Commerce and by 
Congress.  Therefore, there is conflicting information regarding the ownership of 
Parcel 25.  The BLM and Army are currently researching records to determine 
proper ownership.   

The Army contacted the Western Gas Processors on 18 June 2008 to verify 
ownership of the fenced property in the NE corner of Parcel 25.  This firm 
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forwarded to the Army a copy of an Assignment Contract dated 18 October 1989 
between the Atchison, Topeka and Santa Fe Railway Company, currently known 
as BNSF, and Western Gas Processors, Ltd., which indicates Western Gas 
Processors, Ltd. is leasing property from BNSF.  This contract includes a map 
showing the railroad right-of-way matches the northeast corner of Parcel 25 
which indicates BNSF owns the land north of the railroad lines.  The Army is in 
the process of contacting BNSF to confirm property ownership.  The Army e-
mailed a scanned version of this contract to NMED on 19 June 2008 and will 
keep NMED informed of Army progress. 
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It is the Army’s current understanding based on this information that Parcel 25 is 
not owned by the Army and thus proposes postponing sampling until ownership 
is verified.  If it is determined that Parcel 25 does not belong to the Army, the 
Army will submit a Class I Permit Modification to remove it from the RCRA permit 
with no further action. 

3.2.4 Soil Characterization 15 

No soil characterization has been completed at AOC 93 to date. 

3.2.5 Ground Water Characterization 17 

No ground water characterization has been performed at AOC 93 to date. 

3.3 EVALUATION OF DATA FROM PREVIOUS INVESTIGATIONS 19 

Based on historical operations conducted at AOC 93 and the findings of the site 
reconnaissance, it is concluded that it is unlikely a release occurred during New 
Mexico National Guard training exercises in AOC 93.  As noted, training 
exercises were limited to maneuver, aircraft tracking, and overnight bivouac of air 
defense artillery units.  Refueling of equipment was performed by qualified 
personnel over drip pans.  No weapons, either air defense artillery or small arms, 
were fired within AOC 93.  Further, there is no evidence to suggest AOC 93 
poses an unacceptable risk to human health or the environment.  Two 3.25-inch 
rocket motor tubes (a metal tube, approximately 46 inches long, 2.5 inches in 
diameter, and threaded on each end) were observed on the ground near AOC 
93, however, they appeared to be empty tubes used as a marker for a valve box.  
According to historical Standard Operating Procedures provided in the Release 
Assessment Report for Parcel 21, 3.25-inch target rockets were demilitarized 
during FWDA operations.  After demilitarization, the motor tubes were classified 
as scrap metal to be salvaged.  A number of these tubes were reused at various 
locations at FWDA as vertical marking posts for drainage culverts and walkways, 
and also as “decorative” fencing (one such fence, consisting of empty rocket 
motor tubes welded together, is present around the parking area at the Fire 
Training Ground (SWMU 7).  Because they have been fully demilitarized and 
classified as scrap metal, the rocket motor tubes should not be considered 
munitions debris (MD). 

The debris located near the south side of the Rio Puerco  channel appears to 
have been deposited to control the erosion of the river channel.  Based on the 
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type of debris, and the reason it was possibly placed in this area, it is unlikely it 
have caused a release of hazardous constituents to AOC 93. 
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A large borrow pit was observed in the central portion of the eastern half of 
Parcel 12 (Figure 3-1).  The borrow pit consists of a depression approximately 
150 feet in diameter and approximately 15 feet deep at the deepest part (to the 
north and east).  The origin of the borrow pit appears to have occurred 
simultaneously with the construction the Interstate 40 and is thought to have 
been used as a source of construction materials. 

A large amount of deposited demolition debris exists in the central portion of the 
eastern half of Parcel 12 (Figure 3-1).  The source of this debris is unknown, 
however it is suspected to have been from FWDA construction activities.  Other 
than the presumed asbestos cement pipe, none of the material is thought to have 
caused a release of hazardous constituents to AOC 93. 

A ground scar was observed to the south and west of the borrow pit, extending to 
the Rio Puerco  channel.  This location corresponds to the area of the former 
trenches noted in the 1962 aerial photo.  Only a few pieces of metal scrap 
(banding, wire, etc.) was observed at the ground scar area.  As noted with the 
borrow pit, it is also thought this ground scar is the result of the construction of 
Interstate 40 and is thought to have been used as a source of construction 
materials. 

The ground scars were observed in the gravel pit locations in Parcel 14.  There 
was no evidence of buried materials or waste; the area was clearly used as a 
gravel borrow area and was not backfilled or otherwise restored. 

Based on the site reconnaissance at the far northeast corner of Parcel 25, it was 
concluded that the operations at that area were that of a former asphalt paving 
operation.   

3.4 SCOPE OF ACTIVITIES 27 

The debris and empty rocket motor tubes observed within AOC 93 will be 
removed and disposed, or recycled, as part of a future housekeeping action; no 
removal of debris will take place as part of the proposed RFI activities within 
AOC93.  For future actions, all removed materials will be disposed or recycled 
off-site in accordance with all federal, state, and local requirements. 

In order to confirm the presence or absence of releases of hazardous 
constituents within the trenches, pits or other disturbed areas located in the 
portion of AOC 93 situated within Parcel 12, a number of shallow and subsurface 
discrete soil samples will be collected.  No soil sampling will be performed at the 
former gravel pits within Parcel 14. 

Discrete soil samples will be collected from the low points within each trench, pit 
or other disturbed ground area.  This sampling strategy represents a 
conservative bias toward areas where liquid releases (such as fuel spills) would 
collect.  In general, soil sampling sites have been distributed at a frequency of 
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one sample per 50 linear feet of trench or debris areas, with the specific sampling 
locations to be chosen at the low points within the lengths of trench (Figure 3-3).  
The trenches noted in earlier aerial photos are no longer visible on site.  
Therefore, specific sample locations will be determined in the field at the time of 
sampling using best professional judgement and the noted conservative bias.  
Based on existing information, this sampling strategy results in 2 sampling sites 
each from the debris pile and borrow pit located in Parcel 12 north of the Rio 
Puerco, 2 sampling sites each from the three former trench locations in Parcel 12 
north of the Rio Puerco, and 3 sampling sites from the debris pile situated along 
the south bank of the Rio Puerco in Parcel 12 (Table 2-1). 
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If no debris is present in any of the trenches or pits, soil sampling will not be 
performed, as there would be no source of a potential release. 

All soil sampling sites will consist of a sample collected from the surface 
(nominally 0 to 3 inch depth interval) and a sample collected from the subsurface 
(1.0 foot depth) with a decontaminated stainless steel spoon or disposable plastic 
trowel. 

Field investigation methodologies are described in Section 5.0 of this Work Plan. 

The sampling data derived from this effort will be used to evaluate the possibility 
of a release of hazardous constituents from these previously unevaluated debris 
areas and areas of disturbed ground and to assess if a potential release 
represents an unacceptable risk to human receptors. 

The Army will follow guidance contained in Section 5 of the Technical 
Background Document for Development of Soil Screening Levels (NMED, 2006) 
to evaluate the effects of multiple constituents; this evaluation will be presented 
in a future document (e.g., the RFI Report for Parcels 12, 14 and 25). 

3.5 ANALYTICAL PROGRAM 26 

The proposed sampling at AOC 93 will result in  26 discrete soil samples (see 
Table 2-1 and Section 5.2).  Each discrete sample will be analyzed for Target 
Compound List (TCL) volatile organic compounds (VOCs); TCL semi-volatile 
organic compounds (SVOCs), diesel range organic compounds (DRO), TCL 
polychlorinated biphenyls (PCBs), metals, and asbestos.   

Target compound lists are provided in Appendix E, and QA samples will be 
collected as summarized in Table 6-1. 
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FWDA North East Corner – NMDOT lease area 
 
A site examination of the north east corner of Fort Wingate Army Depot was conducted on 13 
February 2008 to investigate evidence of “dark material” as shown on the 1978 aerial 
photographs. 
The following photographs and accompanying gps track log shows the results and extent of the 
examination. Due to snow cover and extremely soft conditions the area was limited to what was 
not covered in snow. 
 
Photo Description 
169 Possible asphalt truck loading hopper foundation – note loose asphalt 
170 Loose asphalt along railroad 
171  Area covered by loose, uncompacted asphalt and road base material 
172 Area covered by loose, uncompacted asphalt 
173 Area covered by loose, uncompacted asphalt 
 
Examination of the aerial photos shows an area of “dark material” beginning in 1973. The area 
increases until 1978 and then is degraded by subsequent operations up to present day. These 
operations and the “dark material” are consistent with asphalt paving material storage and paving 
operations in general. Evidence found at the site indicates the area was used for an asphalt plant 
and asphalt material storage area. 
 
 
 
 
 
Michael G. Scoville 
US Army Corps of Engineers, Fort Worth 
 



Photo 169 
 
 
 
 

Photo 170 



 
Photo 171 
 
 

 
Photo 172 



 
Photo 173 

 
Track log 13 Feb 2008 



 

TerranearPMC, LLC 4-1 FWDA PARCELS 12, 14 AND 25 RFI WP – 6/27/2008 

4.0 AOC 75 –ELECTRICAL TRANSFORMER LOCATIONS  1 

4.1 BACKGROUND 2 

4.1.1 Location, Description, and Operational History 3 

AOC 75 is listed in the Permit as “Electrical Transformers (at least 65 former or 
existing transformers)”.  FWDA records (included at the end of Section 4.0) show 
65 transformers in 29 locations throughout FWDA.   
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As shown in Figure 4-1, a single former transformer is located in Parcel 12.  No 
other electrical transformers are located in either Parcel 14 or 25.   

4.1.2 Surface Conditions 9 

The ground surface near the single former transformer (AOC 75) in Parcel 12 is 
generally flat, however, the berm of the road is steeply sloping to the east and 
west at this location.   

As shown in Figure 2-3, surface runoff from rainfall/snowmelt events from the 
former Parcel 12 transformer (AOC 75) would enter the earthen ditches parallel 
to the roadway and discharge to the nearby Rio Puerco.   

4.1.3 Subsurface Conditions 16 

Subsurface conditions are described in Section 2.2. 

4.2 PREVIOUS INVESTIGATIONS 18 

4.2.1 Historical Records Review 19 

A review of historical documents was completed for the AOC 75 locations.  
Historical drawings are provided at the end of Section 4.0. 

One non-PCB transformer shown in the inventories as being located on a pole 
east of the main gate (Figure 4-1) was classified as non-PCB and was removed 
and manifested for off-site disposal in January 1993. 

4.2.2 Site Reconnaissance Findings 25 

The former electrical transformer location in Parcel 12 was inspected for stained 
surfaces and/or stained soil.  No evidence of a release was observed at the 
former pole-mounted transformer location east of the main gate. 

4.2.3 Soil Characterization 29 

No soil characterization has been completed at the Parcel 12 AOC 75 location to 
date. 
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4.2.4 Ground Water Characterization 1 

No ground water characterization has been performed at the Parcel 12 AOC 75 
location to date. 
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4.3 EVALUATION OF DATA FROM PREVIOUS INVESTIGATIONS 4 

Based on the findings described previously, there is no evidence to suggest that 
the AOC 75 location in Parcel 12 poses a threat to human health or the 
environment.   

4.4 SCOPE OF ACTIVITIES 8 

Based on the findings described previously, no additional characterizations are 
proposed. 

4.5 ANALYTICAL PROGRAM 11 

No characterization sampling is proposed for the former transformer (AOC 75) 
located at Parcel 12. 
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5.0 INVESTIGATION METHODS 1 

5.1 CULTURAL RESOURCES OVERSIGHT 2 

Traditional Cultural Properties (TCPs) and other cultural resources have been 
documented within FWDA boundaries.  Based on a review of available mapping 
(UNM OCA, 1994), it appears that there are a limited number of identified sites 
within Parcels 12, 14 and 25.   

3 
4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 

24 
25 

26 
27 

28 
29 

30 
31 

32 
33 

35 
36 
37 

USACE Fort Worth has developed a Programmatic Agreement (PA) with both the 
Navajo Nation and the Pueblo of Zuni to specify procedures to be employed 
during environmental characterization and remediation activities to ensure the 
protection and preservation of cultural resources.  If human remains or funerary 
items are inadvertently discovered during the conduct of environmental activities, 
the Army will follow the specific requirements of the Native American Graves 
Protection and Repatriation Act of 1990 (NAGPRA) to facilitate the protection of 
these cultural items.  A copy of the PA has been included in Appendix F.   

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 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.  . 

5.2 SOIL INVESTIGATIONS 23 

Soil sampling is proposed for one of the AOCs in Parcels 12, 14 and 25.  A 
summary of the proposed field investigations is included in Table 2-1.   

An Organic Vapor Monitor (OVM) or its equivalent will be used to field screen the 
samples.   

Sample management will be conducted as described in Section 5.3 and sample 
locations will be surveyed as described in Section 5.8.   

Decontamination of non-disposable sampling equipment and drilling equipment 
will be conducted as described in Section 5.9.   

Investigation derived waste (IDW) generated during the investigation will be 
managed as described in Section 5.10. 

5.2.1 Surface Soil Sampling 34 

Discrete soil samples will be collected at the low points within each trench, pit or 
other depression as determined in the field at the time of sampling.  Any debris 
present within these land features will be moved aside prior to sampling.  If 
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debris is not present within the trench, pit or depression, soil sampling will not be 
performed. 
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5.2.1.1 Collection of Samples for VOC Analysis 3 

This section describes procedures for sampling VOCs from soils collected during 
the Parcels 12, 14 and 25 RFI.  VOCs will be collected soon after sample 
retrieval and before any other constituent group or field screening to prevent 
VOC loss to volatilization.   

Sample containers will be prepared by the laboratory and shipped to the field 
location.  The sample containers will be pre-weighed and pre-labeled by the 
supplying laboratory.   

Three aliquots will be collected per sample location, one preserved with methanol 
for high level VOC analyses, a second preserved with sodium bisulfate for low 
level VOC analyses, and one unpreserved for moisture analyses.  The sampling 
containers will be filled with the appropriate amount and type of preservative by 
the laboratory. 

Just prior to sampling, a decontaminated stainless steel spoon or disposable 
trowel will be used to expose a fresh sampling surface.  The samples will not be 
homogenized prior to collection and will be placed into the sample container soon 
after retrieval to prevent VOC loss from volatilization.   

The samples will be comprised of 5.0 ± 0.5 grams of soil per aliquot collected 
using the laboratory-supplied syringe.  The syringe will be inserted into the 
freshly exposed surface, a sufficient quantity of soil removed from the sample, 
the aliquot “injected” into the preserved sampling container, and the sampling 
container tightly sealed.  This will be repeated for the remaining containers at the 
sample location. 

Immediately upon collection, the sample container will be placed into a cooler 
with ice and cooled to 4ºC.   

5.2.1.2 Collection of Samples for Other Analyses 28 

Surface samples (nominally 0 to 3 inch depth interval) will be collected using 
either decontaminated stainless steel spoons or disposable plastic trowels.   

Each discrete sample will be placed in laboratory-cleaned containers with 
moisture tight lids.  Immediately upon collection, the sample containers will be 
placed into a cooler with ice and cooled to 4ºC. 

5.2.2 Subsurface Soil Sampling 34 

Shallow subsurface samples (nominally 10 to 14 inch depth interval) will be 
collected from the bottom of the borehole using a decontaminated hand auger.   
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Samples will be collected from the sampling device using a decontaminated 
stainless steel spoon or disposable plastic trowel. 
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5.2.2.1 Collection of Samples for VOC Analysis 3 

Samples for VOC analysis will be collected from either the bottom of the shallow 
borehole or from the sampling device, following the procedure described in 
Section 5.2.1.1.   

5.2.2.2 Collection of Samples for Other Analyses 7 

Each discrete sample will be placed in laboratory-cleaned containers with 
moisture tight lids.  Immediately upon collection, the sample containers will be 
placed into a cooler with ice and cooled to 4ºC. 

5.3 SAMPLE IDENTIFICATION, CHAIN-OF-CUSTODY, AND 11 
PACKAGING/SHIPPING PROCEDURES  

Sample identification, chain-of-custody and sample packaging/shipping 
procedures are discussed in the following sections.   

5.3.1 Sample ID 15 

Sample identification (ID) methodology may be changed in the field.  Sample 
identification will be consistent with USACE requirements as well as the 
requirements of the Environmental Information Management System (EIMS) 
being developed for FWDA.  

Examples of the proposed numbering system are provided below. 

Example Soil Sample ID: 

SWMU19SO00101  

Where: 

SWMU19 = SWMU19, Building 501  

SO001 = soil sample and number 

01 = sample depth interval, in feet below ground surface 
Sample depth interval will be either SS for surface soil samples or the numerical 
bottom of the sample interval.  For example SWMU19SO003SS would be a 
surface soil sample collected from surface to 3 inches bgs at location number 
003 and SWMU19SO006001 would be a soil sample collected from 1 ft bgs at 
location number 006.   

Quality Assurance/Quality Control (QA/QC) samples (as described in Section 
21.0) will carry the same ID as the parent sample, however, each QA/QC sample 
will have a unique tracking number.  Equipment rinsate blanks, trip blanks, and 
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field blanks will carry the designation RNSWXXX, TRIPXXX, or FBLKXXX (XXX 
representing the sequence number of the sample), respectively.  Each blank will 
have a unique tracking number. 
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5.3.2 Chain-of-Custody 4 

Chain-of-custody forms will be completed and will accompany each sample at all 
times.  Data on the forms will include the sample ID, tracking number, depth 
interval, 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 ID; date and 
time collected; collection location; tracking number; and analysis will be 
documented in the field log book as discussed in Section 6.4.   

5.3.3 Packaging and Shipping Procedures 14 

All samples will be shipped daily 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 
QC samples (i.e., 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 from 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. 

5.4 FIELD DOCUMENTATION 25 

Sample control and tracking information will be recorded in bound field logbooks 
and will include the following information:  sample number and location, date, 
sampling equipment, sampler's name, method of sampling, sample depth, soil 
sample physical description, ambient weather conditions, and miscellaneous 
observations.  Also, field instrument calibrations will be recorded in a designated 
portion of the logbook at the time of the calibration.  Adverse trends in instrument 
calibration behavior will be corrected.  At the conclusion of each day in the field, 
the sampling team leader will review each page of the logbook for errors and 
omissions.  He or she will then date and sign each reviewed page. 

5.5 SURVEY OF POINTS 35 

  The appropriate instrumentation and procedures will be selected to obtain 
horizontal accuracy of less than 0.1 feet.  Either a Trimble Total Station Global 
Positioning System (GPS) or a Trimble Static GPS will be utilized to collect the 
soil sample locations.  A North American Datum (NAD) 1983 Northing and 
Easting in U.S. Survey Feet will be established for all surveyed points.  
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5.6 DECONTAMINATION PROCEDURES 1 

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.    
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Sampling and field equipment cleaned in accordance with the following sections 
will meet the minimum requirements for definitive-level data collection.   

General specifications for equipment and personnel decontamination are 
discussed in the following paragraphs.   

5.6.1 Specifications for Cleaning Materials 10 

Specifications for standard cleaning materials referred to in this section are as 
follows: 

Soap will be a standard brand of phosphate-free laboratory detergent.  Use of 
other detergent will be documented in the field logbooks and investigative 
reports.  Soap will be obtained from a laboratory supply distributor. 

Tap water will be obtained from the on-site water supply system (if operable) or 
from potable water purchased locally.   

Analyte free water (deionized water) is water that has been treated by passing 
through a standard deionizing resin column.  Analyte free water will be obtained 
from the contract laboratory as needed. 

If a solvent rinse is required (at highly contaminated sites), the solvent will be 
pesticide-grade iso-propanol.  Use of other solvents will be documented in field 
logbooks and investigation reports.  Solvent will be obtained from the contract 
laboratory or a laboratory supply distributor. 

Other solvents may be substituted for a particular purpose if required.  The 
equipment will be subjected to the standard cleaning procedure after cleaning 
with a non-standard solvent.  The equipment will be completely dry prior to use. 

Solvents, laboratory detergent, and rinse waters used to clean equipment will not 
be reused during field decontamination. 

5.6.2 Handling and Containers for Cleaning Solutions 30 

Improperly handled cleaning solutions may easily become contaminated.  
Storage and application containers must be constructed of the proper materials 
to ensure their integrity.  Following are acceptable materials used for containing 
the specified cleaning solutions: 

Soap will be kept in clean plastic, metal, or glass containers until used.  It will be 
poured directly from the container during use. 
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Solvent will be stored in the unopened original containers until used. 1 
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Tap water will be kept in clean tanks, hand-held sprayers, squeeze bottles, or 
applied directly from a hose. 

Analyte free water will be stored in clean glass, stainless steel, or plastic 
containers that can be closed prior to use.  It may be applied from plastic 
squeeze bottles. 

Hand-held pump sprayers are not acceptable storage or application containers 
for the above materials (with the exception of tap water).  This also applies to 
stainless steel sprayers.  All sprayers have internal gaskets and seals that may 
contaminate the solutions. 

5.6.3 Safety Procedures for Field Cleaning Operations 11 

Some of the materials used to implement the cleaning procedures outlined in this 
section can be harmful if used improperly.  Caution should be exercised by all 
field personnel and all applicable safety procedures should be followed.  At a 
minimum, the following precautions will be observed in the field during 
decontamination operations: 

Safety glasses with splash shields or goggles, and latex or nitrile gloves will be 
worn during all cleaning operations. 

Solvent rinsing operations will be conducted in the open (never in a closed room 
or vehicle). 

No eating, smoking, drinking, chewing, or any hand to mouth contact shall be 
permitted during cleaning operations. 

5.6.4 Handling of Cleaned Equipment 23 

After field cleaning, equipment will be handled only by personnel wearing clean 
gloves to prevent re-contamination.  The equipment will be moved away from the 
cleaning area to prevent re-contamination.  If the equipment is not to be 
immediately reused it will be covered with plastic sheeting or wrapped in 
aluminum foil to prevent re-contamination.  The area where the equipment is 
stored prior to reuse must be free of contaminants. 

5.7 INVESTIGATION-DERIVED WASTE CHARACTERIZATION AND DISPOSAL 30 

Investigation derived waste will be managed in accordance with the Facility-Wide 
Investigation Derived Waste Management Plan (TPMC, 2006).   

Two types of IDW will be generated during the sampling of environmental media: 
decontamination fluids, and disposable sampling equipment and personal 
protective equipment (PPE).    
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Used, non-decontaminated sampling equipment/PPE will be placed in 
polyethylene trash bags which will be placed in removable head drums.  General 
refuse and decontaminated sampling equipment/PPE shall be placed in 
polyethylene trash bags or other suitable containers.   

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 

17 
18 
19 
20 

21 

22 

23 

24 

25 

26 

27 

28 
29 
30 

31 
32 
33 
34 

35 
36 
37 

Volumes of decontamination fluids are anticipated to be small.  These liquids will 
be containerized at the sample location in a clean 5-gallon bucket with a 
watertight lid.  Depending upon the volumes generated, water from more than 
one sample location may be consolidated in the same bucket, or multiple buckets 
may be required for the same location.  When filled or at the end of the sampling 
day, filled 5-gallon buckets will be emptied using a funnel into an open head 55-
gallon steel drum conforming to United Nations Performance-Oriented Packaging 
standards and Department of Transportation (DOT) specifications in 49 Code of 
Federal Regulations (CFR) 178.   

The 55-gallon drum(s) will be stored in the FWDA less than 90 day storage area 
located in Building 5.  A label reading “Caution, This Drum/Container May 
Contain Hazardous Material” or similar will be affixed to each drum/container. 

Each drum will be labeled with a unique ten-character identifier:  The first two 
characters are "FW," the second two will be “GW” for ground water, the next four 
are the Julian date on which filling commenced, and the last two are the 
consecutive number of the container among all being filled on a given day.   

Example Identifier: 

FWGW268601 is: 

FW Fort Wingate Depot Activity 

GW Ground water purge and decontamination water 

268 25 September 

6 2006 

01 Container 01 
The label shall also indicate the contents (e.g., ground water and 
decontamination fluids), source (e.g., monitor well numbers), and the date on 
which filling is completed (90-day start date). 

Inventory forms will be completed for all IDW containers placed at the less than 
90-day holding area.  Information on the form shall be verified with respect to 
container labeling.  Copies of inventory forms will be provided to the FWDA 
BRAC Environmental Coordinator (BEC).   

Representative samples will be collected for each container of decontamination 
fluids, consisting of a composite of the material, to characterize IDW for disposal 
as hazardous, special, or non-hazardous waste.  Characterization results for 
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these media shall serve to classify associated sampling equipment and PPE for 
disposal, unless this PPE and equipment was decontaminated prior to disposal, 
in which case it will be handled as general refuse.  Samples will be collected 
within five days of the date on which the drum is filled, and analytical results will 
be provided within 10 days of sampling.   
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The liquid IDW samples will be analyzed for the same parameters as the 
environmental samples where they were generated, plus appropriate RCRA 
parameters (e.g., ignitability, corrosivity, RCRA VOCs, SVOCs, pesticides, and 
metals).   

Upon receipt of waste characterization results, copies will be provided to the 
FWDA BEC and USACE Technical Manager, and inventory forms at the 90-day 
holding area will be updated with IDW classifications and applicable USEPA 
waste codes.   

IDW will be classified as hazardous waste if the material exhibits the 
characteristics of ignitibility, corrosivity, reactivity, or toxicity as listed by the 
USEPA in 40 CFR 261.20-24 (Subpart C).   

IDW will be classified as non-hazardous waste if potential contaminants are not 
detected or are detected at concentrations less than applicable regulatory limits.  

All IDW will be manifested and transported off site within the lesser of 30 days of 
receipt of characterization results or within 90 days of placement at the 
temporary holding area.  No IDW containers will be stored beyond 90 days at the 
holding area unless the FWDA BEC grants an extension. 

IDW classified as hazardous waste will be disposed of off-site at a RCRA Subtitle 
C permitted treatment, storage, and disposal (TSD) facility.  Prior to transport, 
containers of shall be labeled according to DOT regulations in 49 CFR 172; 
additionally those containers with a capacity of 110 gallons or less shall be 
labeled as follows: 

HAZARDOUS WASTE - Federal Law Prohibits Improper Disposal.  If found, 
contact the nearest police or public safety authority or the U.S. Environmental 
Protection Agency. 

Generator's Name and Address  ____________________________________ 

Manifest Document Number  _______________________________________ 

This labeling shall be displayed in accordance with DOT requirements in 49 CFR 
172.304.   

28 
29 

30 
31 
32 
33 

Manifests will be prepared according to USEPA requirements in 40 CFR 262.20, 
and acquisition, copies, and use of the manifest will be in accordance with 
USEPA requirements in 40 CFR 262.21-23.  The FWDA BEC will sign the 
manifest as the generator.  The transporter, who shall be fully licensed and 
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insured to transport hazardous waste, will then sign the manifest and a copy will 
be provided both the FWDA BEC and USACE Technical Manager.  Inventory 
forms at the less than 90-day storage area shall be annotated with the transport 
date and manifest number.   
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Concurrent with the manifest, a Land Disposal Restriction (LDR) shall be 
prepared in accordance with USEPA requirements in 40 CFR 268.7 and 
submitted for review and signature by the FWDA BEC.  The signed LDR shall 
accompany each shipment of hazardous waste and serve as notification to the 
receiving TSD facility of any requirements for treatment prior to land disposal. 

Non-hazardous sampling equipment/PPE and general refuse may be disposed of 
in FWDA trash containers, or transported off-site for disposal as municipal waste 
if large quantities of material are generated.  Liquid IDW classified as non-
hazardous waste shall be transported off-site to a facility approved for disposal of 
such material.    
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6.0 QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES AND 1 
REQUIREMENTS 2 
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This section outlines the overall QA/QC procedures and establishes the specific 
QA/QC requirements for the investigations conducted in Parcels 12, 14 and 25.  
The objective of this section is to describe project DQOs and institute guidelines 
for field sampling, documentation, laboratory analysis, overall QA/QC 
procedures, and reporting that will result in data of known quality. 

Data collected during the investigation and analytical sampling at Parcels 12, 14 
and 25 will be definitive-level data.  Definitive-level data generally represent data 
derived from analysis by approved standard methods in a fixed-base laboratory.  
Definitive-level data are qualitative and quantitative in nature (i.e., identify 
detected constituents and their concentrations) and are used to definitively 
determine site closure compliance or response action necessity.    

6.1 DATA QUALITY OBJECTIVES 14 

Data quality objectives (DQOs) are quantitative and qualitative statements 
specified to ensure that data of known and appropriate quality are obtained 
during environmental investigation activities.  To ensure that data generated 
during field activities are adequate to support decisions regarding the selection of 
appropriate corrective measures, the objectives and the method by which 
decisions will be made must be established in the project planning process and 
thoroughly discussed in the Work Plan.  DQOs are selected based on the 
specific use of the data collected.  The DQO statements derived from the output 
of each step of the DQO process shall: 

• clarify the study objective, 

• define the most appropriate type of data to collect, 

• determine the most appropriate conditions from which to collect data, and 

• specify acceptance levels of decision errors that will be used as the basis for 
establishing the quantity and quality of data needed to support the decision. 

As such, DQOs are management tools used to develop a scientific and resource-
effective sampling design.  DQOs must strike a balance between time, money, 
and data quality; therefore, initiating the full DQO process for every site and 
investigation may not always be necessary.  The DQO process must be initiated 
during project planning to produce investigations that result in data having a 
quantifiable degree of certainty.  The end use of data to be collected, quality of 
data required, and cost to produce data will determine required DQOs. 

6.1.1 Data Quality Objective Process 36 

The DQO process consists of seven steps. 
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Step 1:  State the Problem 1 
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The purpose of this step is to clearly define the problem that requires new 
environmental data so the study focus will be clear and unambiguous. 

Step 2:  Identify the Decision 
The purpose of this step is to define the decision that will be resolved using data 
to address the problem. 

Step 3:  Identify Inputs to the Decision 
The purpose of this step is to identify informational inputs required to resolve the 
decision and to determine which inputs require environmental measurements. 

Step 4:  Define Boundaries of the Study 
The purpose of this step is to specify spatial and temporal circumstances 
covered by the decision. 

Step 5:  Develop a Decision Rule 
The purpose of this step is to integrate outputs from previous steps into a single 
statement that describes the logical basis for choosing among alternative actions. 

Step 6:  Specify Limits on Decision Errors 
The purpose of this step is to specify the decision maker’s acceptance limits on 
decision errors.  The limits are used to establish appropriate performance goals 
for limiting uncertainty in the data. 

Step 7:  Optimize the Design 
The purpose of this step is to identify the most resource-effective sampling and 
analysis design for generating data expected to satisfy DQOs. 

In most cases, each successive step derives information from the previous ones; 
thus, each step should be completed in the order shown above.  The DQO 
process is iterative, however, so it may be useful to refine the outputs from 
previous steps.  For more information on the DQO process, refer to Data Quality 
Objectives Process for Hazardous Waste Site Investigations (USEPA, 2000). 

6.1.2 Parcels 12, 14 and 25 Environmental Data Quality Objectives 28 

The objective of investigations in Parcels 12, 14 and 25 is to identify constituents 
exceeding cleanup levels in affected environmental media (e.g., soil). 

In using the seven-step DQO process outlined above, the following DQOs for the 
sampling and analytical program for the investigations in Parcels 12, 14 and 25 
were identified: 
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• NMED- and USEPA-approved sampling methods will be used to provide 
definitive-level quantitative analytical data that will meet the applicable or 
relevant and appropriate requirements specified in the Permit.   
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• Samples will be analyzed using NMED- and USEPA-approved methods 
currently approved by NMED.   

• Laboratories performing the sample analyses will follow the most recent 
version of the USACE EM 200-1-3 for Appendix I, “Shell for Analytical 
Chemistry Requirements” and the most recent version of Department of 
Defense (DOD) “Quality Systems Manual” (QSM).  Laboratories performing 
sample analyses will hold current National Environmental Laboratory 
Accreditation Program (NELAP) accreditation for all appropriate fields of 
testing.  Laboratories will submit self-declarations forms (including supporting 
documentation) as well as information related to NELAP accreditation to the 
USACE Technical Manager. 

• Analytical results will be validated in accordance with the most current 
versions of USEPA Contract Laboratory Program (CLP) National Functional 
Guidelines for Organic Data Review and USEPA CLP National Functional 
Guidelines for Inorganic Data Review to ensure the data are of sufficient 
quality for the intended use. 

• Sample results will be compared to cleanup levels specified in the Permit to 
determine if action levels are exceeded.   

In going through this DQO process, the questions of why this investigation is 
being conducted and what decisions are to be supported have been answered.  
In addition, conduct of the DQO process ensures that the data collected will have 
a quantifiable degree of certainty. 

6.2 MEASUREMENT PARAMETERS OF INTEREST 26 

6.2.1 Field Analyses and Measurements 27 

Certain field activities do not require sample collection, but nonetheless involve 
measurements for which QA concerns are appropriate.  Such activities include 
monitoring of breathing zones for organic vapors.  The primary QA objective of 
these activities is to obtain reproducible measurements to a degree of accuracy 
consistent with the intended use of the measurements and to document 
measurement procedures.  The objective of field sampling procedures is to 
obtain samples that represent the environmental matrix being investigated.  This 
will be accomplished through the use of proper sampling techniques and 
equipment. 

6.2.2 Laboratory Analyses 37 

To obtain data quality sufficient to meet the project DQOs, the analytical methods 
listed in Table 6-1 will be employed.  The laboratory will follow only those 
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methods referenced.  Deviations from the prescribed methods may cause data 
rejection. 
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Laboratories performing the sample analyses will follow the most recent version 
of the USACE EM 200-1-3 for Appendix I, “Shell for Analytical Chemistry 
Requirements” and the most recent version of the DOD QSM.  Laboratories 
performing sample analyses will hold current NELAP accreditation for all 
appropriate fields of testing.  Laboratories will submit self-declarations forms 
(including supporting documentation) as well as information related to NELAP 
accreditation to the USACE Technical Manager. 

6.3 FIELD EQUIPMENT CALIBRATION 10 

Field instruments used during the RFI will be calibrated, operated, and 
maintained in accordance with the manufacturer’s instructions.  Daily, on-site 
field instrument calibrations will be performed before and during each day’s use 
by trained technicians using certified gases and standards.  Instrument 
calibrations will be recorded in bound logbooks and will include field instrument 
identification, date of calibration, standards used, and calibration results (as 
described in Section 6.4). 

If an individual suspects an equipment malfunction, the meter will be removed 
from service and tagged so that it is not used inadvertently, and a substitute 
piece of equipment will be used.  Additionally, equipment that fails calibration or 
becomes inoperable during use will be removed from service and tagged.  Such 
equipment will be repaired and satisfactorily re-calibrated.  The results of 
activities performed using equipment that has failed re-calibration will be 
evaluated.  If the results are adversely affected, the outcome of the evaluation 
will be documented and the Project Manager will be notified.   

Equipment that cannot be repaired will be replaced.  Some backup equipment 
will be available in the field for use in case of a malfunction. 

Preventative maintenance procedures for the field instruments will be carried out 
in accordance with procedures outlined by the manufacturer’s equipment 
manuals.  All records of inspection and maintenance will be dated and 
documented in the field logbook.  Critical spare parts field instruments will be 
included in the sampling kits to minimize downtime.  In addition, backup meters 
will be available, if needed.  Spare parts will be purchased from accepted 
vendors.  Daily inspections of field equipment will be conducted to ensure that 
equipment is functioning properly.  If inspection results indicate that a piece of 
field equipment is deemed faulty or not useable, replacement equipment will be 
cleaned, calibrated if necessary, and used in place of the faulty equipment.  The 
faulty equipment will then be shipped back to the vendor for repair. 
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6.4 FIELD DATA QUALITY ASSURANCE 1 

6.4.1 Sample Collection Quality Assurance 2 

Several types of field quality control samples will be submitted to the analytical 
laboratory to assess the quality of the data resulting from the field sampling 
program.  These samples may include field ambient blanks, equipment rinse 
blanks, matrix spike (MS) and matrix spike duplicate (MSD) samples, and field 
sample duplicates.   
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QA/QC samples are not typically collected from media sampled to provide 
disposal characterization.  QA/QC control samples will be collected for 
environmental medium (e.g., soil) samples only. 

Field duplicate and QA split samples will be collected at a frequency of one per 
10 environmental samples for each medium sampled (e.g., soil).  If reusable 
sampling equipment is used, equipment rinse blanks will be collected at a 
frequency of one rinse blank per 20 environmental samples.  Additional volume 
will be collected at specified sample locations so that one MS/MSD pair will be 
submitted to the laboratory for every 20 environmental samples for each medium 
sampled.   

6.4.2 Documentation Quality Assurance 18 

Field documentation shall consist of one or more job- or area-specific field 
logbooks, field forms, sample Chains-of-Custody, and sample logs/labels.  This 
format of documentation allows for detailed recording of information in various 
field logbooks and forms that are referenced in the site logbook.  Requirements 
and procedures for maintaining the various types of documentation records are 
discussed in Section 6.4.2.1.  Photographic documentation is required for all 
fieldwork as described in Section 6.4.4.2.   

6.4.2.1 Logbooks 26 

Site and field logbooks provide a daily handwritten record of all field activities at 
an investigation site.  All logbooks will be permanently bound and have a hard 
cover.  Logbooks will be ruled, or ruled and gridded, with sequentially numbered 
pages.  All entries into field logbooks will be made with indelible ink.  Field 
logbooks are detailed daily records that are kept in real time and are assigned to 
specific activities, positions, or areas within the site.  Separate logbooks shall be 
used for each sampling and field team.   

Documentation in field notebooks may include the following: 

• Location 

• Date and time 

• Names of field crew 
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• Names of subcontractors 1 
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• Weather conditions during field activity 

• Sample type and sampling method 

• Location and depth of sample 

• Sample identification number 

• Sample description (such as color, odor, clarity) 

• Amount of sample 

• Field measurements 

• Calibration results 

• Adverse trends in instrument calibration behavior 

• Equipment specifications 

• Decontamination and health and safety procedures 

If entries in the field notebooks need to be corrected or changed, corrections will 
be made by crossing out mistakes with a single line, writing the corrections, and 
initialing and dating the entry.  The use of correction fluid is not permitted. 

At the conclusion of each day in the field, the sampling team leader will review 
each page of the logbook for errors and omissions.  He or she will then date and 
sign each reviewed page. 

6.4.2.2 Field Photographs 19 

Photographs will be taken to photo-document field activities.  Photographs will 
either be taken using standard 35-millimeter film cameras (both reusable and 
disposable cameras are acceptable) or high-resolution digital cameras. 

Photographs taken during field activities will be sequentially numbered and 
documented in the field logbook with location, direction, and description of the 
activity.  After film is developed or printed, they will be numbered to correspond 
with the field logbook and placed into a binder with the location, direction, and 
description of the activity Included as either a caption or separate corresponding 
sheet.  

There will be no minimum or maximum number of photographs to be taken at 
each location; however, a sufficient number to accurately represent the activity 
will be taken. 
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6.4.2.3 Field Data Record Forms 1 

In addition to the field notebooks, forms will also be used to document field 
efforts.  These forms will ensure that all required data and observations were 
recorded in a consistent manner.  No blank spaces will be left; all non applicable 
items will be marked “N/A.”  Forms that will be used include Chain of Custody 
Forms. 
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6.4.2.4 Final Evidence File Documentation 7 

All evidential file documentation will be maintained under an internal project file 
system.  The Project Manager will ensure that all project documentation and 
QA/QC records are properly stored and retrievable. 

6.5 DATA VERIFICATION/VALIDATION 11 

Independent data validation of the results of all chemical analyses performed by 
the laboratory will be performed.  This effort will consist of the following: 

• Verification that the amount of data requested matches the amount of data 
received (i.e., completeness check); 

• Verification of the procedures/methods used; 

• Verification that documentation/deliverables are complete; 

• Verification that hard copy and electronic versions of the data are identical;  

• Verification that the data seem reasonable based on analytical 
methodologies; 

• Evaluation and qualification of results based on sample receipt (sample 
temperature and preservation) and holding time compliance; 

• Qualification of results based on method, field and rinse blank results; 

• Evaluation and qualification of results based on MS/MSD analyses; 

• Evaluation and qualification of results based on surrogate recoveries; 

• Evaluation and qualification of results based on internal standard 
performance; 

• Verification that the analytical instrument was calibrated in accordance with 
required instrument and method criteria;  

• Evaluation and qualification of results based on initial and continuing 
instrument calibration verification check sample analyses, and initial and 
continuing instrument calibration blank results; 

• Evaluation and qualification of results based on LCS analyses; 
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• Evaluation and qualification of results based on laboratory and field duplicate 
precision; 
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• Verification that the instrument was properly tuned before sample analyses; 
and, 

• Verification that the analytical sequence included pertinent information 
required to track the analyses of all QA/QC and environmental samples. 

For new data, the Army has specified Functional Guideline equivalent validation 
procedures, with 100% validation for blanks, duplicates, and holding times for all 
sample data generated for FWDA, with a lesser number (typically 10%) receiving 
full validation.   

Standard USEPA data qualifiers shall be used to indicate:  (1) blank 
contamination, (2) sample-analytical anomalies associated with a constituent, (3) 
analytical results which fall between the MDL and the PQL, (4) data qualified 
because of an exceedance of method-specific holding times, high cooler 
temperatures, or other significant QA/QC data deficiencies, and (5) data results 
which exceed the upper calibration curve limit for that constituent and associated 
analytical instrument. 

A Data Validation Report will be prepared that will discuss the performance of the 
laboratory with respect to the factors presented above.  As much as possible, 
data will be presented in tabular form.  In addition, the Data Validation Report will 
discuss the following: 

• Actual MDLs and/or PQLs, as applicable; 

• Adequacy of the detection limit for the intended purpose; 

• The possible influence(s) of matrix interferences, dilution factors, unusual 
shipping conditions, and any variance from the reference analytical methods; 

• Usability of the data with respect to the project objectives; and  

• Attainment of DQO process–derived decision statements with respect to 
chemical data quality. 

An EDD will be provided in an Excel format compatible with USACE Fort Worth 
District and FWDA EIMS standards. 

6.6 ENVIRONMENTAL DATA MANAGEMENT 31 

Following review and approval, the data will be loaded into the EIMS being 
developed for FWDA.  At this time, the EIMS is under development, and 
additional details regarding availability and access to data are not available.  As 
noted in Section 6.4.1, the Parcels 12, 14 and 25 RFI Work Plan implementation 
SOW will contain the required information to ensure that the data generated 



 

TerranearPMC, LLC 6-9 FWDA PARCELS 12, 14 AND 25 RFI WP – 6/27/2008 

during efforts described in this RFI Work Plan are compatible with the FWDA 
EIMS. 

1 
2 

4 
5 
6 

6.7 DATA EVALUATION 3 

As described in Section 2.3.3, environmental data generated during 
investigations in Parcels 12, 14 and 25 will be evaluated with respect to cleanup 
levels described in Permit Attachment 7 (NMED, 2005). 



Table 6-1
Sample Summary Matrix

Parcels 12, 14, and 25 RFI Work Plan
Fort Wingate Depot Activity

McKinley County, New Mexico

Matrix Environm
Sample

ental 
s

Analysis Analytical Method1 Container and Preservation Analytical Holding Time

Soil Samples (Environmental) 26 Metals
  Arsenic
  Barium
  Cadmium
  Chromium
  Lead
  Mercury
  Selenium
  Silver

SW
6010C

846 
/7471B

1-4 oz. glass widemouth w/ Tef
Cool to 4 degrees C.

lon-lined lid.  6 months; 28 days for Mercury.

26 TCL PCBs SW846 8082A 1- 4 oz. amber glass.  Cool to 4 degrees C. 7days to extraction/40 days to 
analysis.

26 TCL VOCs SW846 8260C 3-5 g Encore samples or 3-40 m
w/methanol and sodium bisulfat
degrees C.

l. glass vials 
e.  Cool to 4 

48 hours for preparation for Encore 
samplers, 7 Days for other.  Analysis 
within 14 days.

26 TCL SVOCs SW846 8270D 1-4 oz. amber glass widemouth
lid.  Cool to 4 degrees C.

 w/ Teflon-lined 14 days until extraction.  Analysis 
within 40 days of extract preparation.

26 Asbestos 600 1-4 oz. glass widemouth w/ Teflon-lined lid. 6 months.

26 TPH DRO SW846 8015D 1-4 oz. amber glass widemouth
lid.  Cool to 4 degrees C.

 w/ Teflon-lined 14 days until extraction.  Analysis 
within 40 days of extract preparation.

Frequency of QC Samples:
Field Duplicates:  1 duplicate for every 10 environmental samples.

Field Blanks:  1 field blank for every 20 environmental samples.

Rinse Blanks:  1 rinse blank for every 20 environmental samples.

MS/MSD:  1 MS/MSD set for every 20 environmental samples.

Trip Blanks:  1 trip blank for every cooler containing samples to be submitted for VOC analysis.

Notes:

1  : Will use latest EPA updated method

TerranearPMC, LLC Page 1 of  1  6/27/2008
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7.0 HEALTH AND SAFETY PROCEDURES 1 

The Site Safety and Health Plan (SSHP) for this investigation is included in 
Appendix F.

2 
3 
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8.0 SCHEDULE 1 

2 
3 
4 

Because there are multiple levels of review for this Work Plan, a detailed 
schedule for implementation of the work elements described herein has not been 
developed.  A basic conceptual schedule is provided below. 

Task Days 

Award task order for field work and 
report 

90 calendar days after work plan is 
approved by NMED 

30 day notification to NMED 30 days prior to mobilization 

Field work and report 210 days after contract award 

Army review 20 days after report submittal 

 5 

6 

7 
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9.0 CONSULTATION PROCESS RESULTS 1 

The purpose of this section is to document the results of the consultation process 
for this RFI Work Plan, as required by Permit Section VIII.B.1.b. 

2 
3 

4 
5 
6 
7 
8 

9 
10 

A draft of the Parcels 11, 12, 14 and 25 Release Assessment Report was 
provided in March 2007 to designated representatives of the Navajo Nation and 
Pueblo of Zuni, for their review and comment.  At the same time, copies were 
also provided to designated DOI, Bureau of Land Management (BLM), and 
Bureau of Indian Affairs (BIA) representatives, for their review and comment. 

Comments from the consultation process and FWDA responses are included in 
Appendix G. 
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