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EXECUTIVE SUMMARY 


This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) work plan 
proposes activities required to characterize the nature and extent of contamination associated 

with hazardous and radioactive waste sites within Operable Unit (OU) 1335 at Sandia National 
Laboratories/New Mexico (SNUNM). This work plan fulfills part of the permit conditions as 
stipulated in the Hazardous and Solid Waste Amendments (HSWA) Module IV of the SNUNM 

RCRA Hazardous Waste Management Facility Permit (NM5890110518) (hereinafter referred 

to as the RCRA Permit). The State of New Mexico and the U.S. Environmental Protection 
Agency (EPA) issued the RCRA permit in August 1992 (EPA August 1992). The EPA 
originally issued the HSWA Module IV, effective October 2, 1992 (EPA October 1992). 
Following an appeal by SNUNM, the EPA then reissued the HSWA Module IV (hereinafter 
referred to as the HSWA Module), which became effective August 26, 1993 (EPA August 
1993). SNUNM and the U.S. Department of Energy (DOE), Albuquerque Operations, are 

submitting this work plan to the EPA in partial fulfillment of the RFI Work Plan submittal 
schedule as set forth in the HSWA Module. 

OU 1335, also known as the Southwest Test Area, covers approximately 3,116 acres in the 

area previously referred to as Thunder Range. The OU is located in the southwestern portion 
of Kirtland Air Force Base (KAFB) in a restricted remote test area for the U.S. Department of 

Defense and DOE. The OU is bounded by SNUNM Technical Area III to the northwest, 
McCormick Ranch to the west, the Isleta Pueblo to the south, and undeveloped DOD and 

DOE property to the east. 

OU 1335 is composed of 23 solid waste management units (SWMU) referred to as 
environmental restoration (ER) sites; five of these sites are still active (ER Sites 85, 103, 108, 

115, and 117). The remaining 18 sites are not currently active but might be reactivated in the 

future for other testing. The inactive sites are ER Sites 6, 14, 17, 38, 39, 53, 54, 55, 56, 86, 

89, 90, 91, 109, 112, 191, 193, and 194. These 23 ER sites consist of explosives test sites, a 
radioactive storage bunker, storage yards, disposal pits, oil spill locations, and the location of 
a removed underground fuel oil storage tank. Five sites are addressed in this workplan (ER 

Sites 14, 85, 91, 103 and 117). Three other sites, ER Sites 39, 53, and 194, have been 

proposed for administrative no further action (NFA). ER Sites 39 and 53 have been accepted 
for administrative NFA. The remaining 15 sites will be proposed for NFA based on 

confirmatory sampling, with the regulatory evaluation of ER Site 194 still pending. Table E-1 
summarizes potential constituents of concern for these OU 1335 ER sites as well as proposed 

actions that will be taken, and the current status of the site. 
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Table E-1 


Potential Contaminants of Concern and Proposed Actions at OU 1335 Sites 


6 

14 

17 

38 

39 

53 

54 

55 

56 

85 

86 

89 

90 

91 

103 

108 

109 

Gas Cylinder Disposal 
(Building 9966) 

Burial Site (Building 9920) 

Pit None NFA with confirmatory 
sampling 

Mercury and DU RFI 

Scrap Yards/Open Dump None 
(Thunder Range) 

NFA with confirmatory 
sampling 

Oil spill (Building 9920) Fuel oil NFA with confirmatory 
sampling 

Oil Spill-Solar Facility 

Building 9923 

Pickax Site (Thunder Range) 

Red Towers Site 
Range) 

Old Thunderwells 
Range) 

Firing Site (Building 9920) 

Firing Site (Building 9927) 

Shock Tube Site (Thu 
Range) 

Fuel oil 

None 

HE 

Administrative NFA 

Administrative NFA 

with confirmatory 
piing 

NFA with confirmatory 
sampling 

NFA with confirmatory 
sampling 

Metals, DU, and RFI 
HE 

DU and HE NFA with confirmatory 
sampling 

Metals and HE NFA with confirmatory 
sampling 

Beryllium Firing Site (Thunder Metals 
Range) 

NFA with confirmatory 
sampling 

Lead Firing Site (Thunder Range) Metals RFI 

Scrap Yard (Building 9939) DU and SVOCs RFI 

Firing Site (Building 9940) DU 

Firing Site (Building 9956) Metals 

Explosive Contaminated Sump HE and metals 

NFA with confirmatory 
sampling 

NFA with confirmatory 
sampling 

112 (Building 9956) 
NFA with confirmatory 
sampling 

Firing Site (Building 9930) 
115 

HE and metals NFA with confirmatory 
sampling 

VCM complete 

VCM planned, Work Plan 

Rad VCM complete 

Confirmatory samples 
collected 

NFA accepted 

NFA accepted 

Confirmatory samples 
collected 

VCM planned 

Confirmatory samples 
collected 

Work Plan 

VCM planned 

Cionfirmatory samples 
collected 

Confirmatory samples 
collected 

Work Plan 

samples 

Confirmatory sampling 
planned 

Baseline sampling 
completed 
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Table E-1 (Concluded) 


Potential Contaminants of Concern and Proposed Actions at au 1335 Sites 


117 Trenches (Building 9939) Elemental RFI VCM planned 
Sodium 

191 Equus Red HE and metals NFA with confirmatory VCM complete 
sampling 

193 Sabotage Test Area DU NFA with confirmatory VCM planned 
sampling 

194 General Purpose Heat Source DU Administrative NFA NFA submitted to 
Area regulators 

COC 
DU 
HE 
NFA 
RFI 
SVOC 

= Contaminants of concem 
= Depleted uranium 
= High explosive(s) 
= No further action 
= RCRA facility investigation 
= Semivolatile organic compound(s) 
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Operations in connection with the 23 OU 1335 ER sites span a period of approximately 
40 years, from the mid-1950s to present. The oldest sites include ER Site 54 (Pickax Site), 
which started operations in 1958, and ER Site 17 (Scrap Yards/Open Dump [Thunder 

Range]), which started operations in approximately 1960. 

The Southwest Test Area was large enough to accommodate large-scale explosives 
experiments that involved detonating substantial quantities of chemical explosives. Some 
tests generated metal shrapnel that was thrown substantial distances. Experiments were 
conducted to simulate the blast-wave impact on warheads and other weapons components. 
Experiments were conducted at ER Site 54 to study how detonations would produce craters 
and trenches. Smaller-scale explosives testing was conducted at numerous sites to test 

various weapons components. Tests were conducted at ER Sites 103 and 117 to study 
simulated nuclear reactor meltdown scenarios. Tests were conducted at two other sites to 
study the results of the sabotage of nuclear fuel shipping and storage casks. 

The technical approach used in this OU 1335 RFI Work Plan combines elements of the 
observational approach and data quality objective (000) guidelines into a streamlined 
approach consistent with the proposed Subpart S regulatory requirements (EPA July 1990). 

In combining these elements, the endpoints to decision making are defined, and acceleration 
of the RFI process to NFA, a voluntary corrective action (VeA), or other actions are 
accomplished through the decision logic of the observational approach. The OU 1335 

technical approach uses staged sampling to ensure that any environmental impacts 
associated with past activities are investigated in a cost-effective manner in compliance with 
the HSWA Module. This sampling approach will determine if hazardous and radioactive 
constituents are present and, if present, to characterize the nature and extent of 
contamination. DOOs and conceptual exposure models have been developed to deSign a 
data collection program to ensure that the appropriate type, amount, and quality of data is 
collected. The proposed OU 1335 field investigations will be conducted in stages so that data 
needs can be reevaluated after each stage to confirm or modify the site conceptual model 

sufficiently to perform a baseline risk assessment or to evaluate the necessary remedial 
alternatives. 

The primary contaminant source areas at OU 1335 are generally restricted to the surface and 

shallow subsurface. Therefore. initial investigation activities will primarily involve sampling 
surface soil. The initial OU 1335 sampling strategy encompasses nonintrusive surveys as well 
as collecting surface and shallow subsurface soil, which will be performed at sites to 
determine the presence or absence of hazardous, radioactive, and/or high explosive 

contaminants. A limited number of boreholes were drilled at ER Sites 54, 56, 85 and 109 as 
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part of the preliminary investigation. National Environmental Policy Act (NEPA) surveys were 

performed at each ER site to define local environmental resources. A risk assessment miay 
be conducted to determine the need for possible remedial action through a voluntary 

corrective measure (VCM) or through a CMS. If the data obtained in the initial sampling are 
insufficient to support a baseline risk assessment, the site may require additional sampling to 
provide the necessary data. 

All OU 1335 sampling plans were developed using the OQO process. Level 1111 on-site field 
screening or on-site laboratory analysis of samples will be conducted for cost effectiveness 

and to assist in the selection of critical samples for laboratory analysis. An off-site analytical 
laboratory facility will provide Level IIIIIV data for use in risk assessment. 

In addition to sampling plans, the OU 1335 RFI Work Plan provides an overview of operational 

history and descriptions of each ER site, the development of the conceptual models, and the 

technical approach to the field investigations. Five ancillary plans are included as annexes to 
this work plan: the Project Management Plan, the Quality Assurance Project Plan, the Health 
and Safety Plan, the Information Management Project Plan, and the Community Relations 

Project Plan. 

By regulation, public participation is required during the OU 1335 RFINCMlCMS corrective 

action process. Opportunities for public participation include: holding public information 

meetings as needed or whenever significant milestones are reached; soliciting informal public 

reviews on the draft OU 1335 RFI Work Plan; distributing meeting notices and updates to the 
SNUNM ER Project mailing list; preparing informational fact sheets that summarize completed 

and future activities; and encouraging public access to reports or other documents generated 
during the implementation of this work plan. 
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1.1 

1.0 INTRODUCTION 


This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) work plan 
defines the planned activities that will characterize the nature and extent of potential 
contamination associated with hazardous and radioactive waste sites within Operable Unit 

(OU) 1335 at Sandia National Laboratories/New Mexico (SNUNM). This work plan fulfills part 
of the permit conditions as stipulated in the Hazardous and Solid Waste Amendments (HSWA) 
Module IV of the SNUNM RCRA Hazardous Waste Management Facility Permit 
(NM5890110518) (hereinafter referred to as the RCRA Permit). The State of New Mexico and 
the U.S. Environmental Protection Agency (EPA) issued the RCRA Permit in August 1992 
(EPA August 1992). The EPA originally issued the HSWA Module IV, effective October 2, 
1992 (EPA October 1992). Following an appeal by SNUNM, the EPA then reissued the 

HSWA Module IV (hereinafter referred to as the HSWA Module), which became effective 
August 26, 1993 (EPA August 1993). SNUNM and the U.S. Department of Energy (DOE), 
Albuquerque Operations Office, are submitting this work plan to the EPA in partial fulfillment of 

the RFI work plan submittal schedule as set forth in the HSWA Module. 

Overview of the Environmental Restoration Project 

In 1989, the DOE created the Office of Environmental Restoration (ER)lWaste Management 
(WM) to implement its policy of ensuring that past, present, and future DOE operations not 
threaten human health and/or the environment. The SNUNM ER Project is responsible for 
assessing, remediating, decontaminating, and decommissioning sites at former and active 
DOE facilities, which include SNUNM. 

Section 3004(u) of RCRA mandates that a permitted facility must correct releases of 
hazardous waste or constituents from solid waste management units (SWMU). The HSWA 

Module specifies corrective action requirements that the ER Project at SNUNM must satisfy. 
The SNUNM ER Project is patterned after the RCRA corrective action guidance published by 

the EPA (June 1988). However, the SNUNM ER Project is also designed to integrate 
compliance with other applicable regulatory requirements, including those mandated by the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA); the 

National Environmental Policy Act (NEPA); the Toxic Substances Control Act; the State of 
New Mexico environmental regulations; and DOE Orders as detailed in the SNUNM Program 
Implementation Plan (PIP) (SNUNM February 1995). 

The HSWA Module requires SNUNM to prepare a PIP to describe how SNUNM will prioritize, 
schedule, and manage the performance of RFls. SNUNM satisfied this requirement by 
submitting a PIP to the EPA in March 1993 (SNUNM March 1993a). The PIP, most recently 

published in February 1995 (SNUNM February 1995), is updated annually in accordance with 
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the HSWA Module. The PIP lists all of the SWMUs identified at SNUNM as of August 1993 

and aggregates them into 12 OUs. The PIP 

• 	 Provides a project management plan (PMP) 

• 	 Provides a quality assurance project plan (QAPjP) 

• 	 Provides a health and safety project plan (HSPP) 

• 	 Provides an information management project plan (IMPP) 

• 	 Provides a community relations project plan (CRPP) 

• 	 Discusses corrective action and the technical approach for conducting an interim 
corrective measures study (CMS) and voluntary corrective measures (VCM) that will 
facilitate the final remedy if further cleanup is required 

• 	 Provides general information about the SNUNM ER Project and information 
common to each OU 

To eliminate redundancy and streamline documentation, this OU 1335 RFI Work Plan will 
reference material in the PIP. 

1.2 HSWA Module Requirements 

The HSWA Module establishes the general scope of work for the OU-specific RFI work plans. 

Table 1.2-1, which presents the HSWA Module requirements applicable to this OU 1335 RFI 
Work Plan, lists the requirements for each task applicable to this work plan and identifies the 

chapters of this work plan that address these requirements. 

Table 1.2-2 presents a list of current ER site numbers and former activity data sheets (ADS) 

(Le., OU) number that are cross-referenced with proposed SWMU names (SNUNM February 

1995) used to identify OU 1335 sites in this work plan. Section 4.5.3 of the PIP states that 

each OU work plan may propose a RCRA Class III permit modification to adjust the number of 
SWMUs (Le., to add a new SWMU to the list or to remove a SWMU approved for no further 
action [NFAD. 

1.3 Organization of This Work Plan 

This work plan follows the general guidance given in Section 3.4.1.1 of the PIP (SNUNM 

February 1995) and complies with all permit and regulatory requirements. 

Chapter 1.0 of this work plan provides the regulatory framework for the RFI and an 
introduction to the OU 1335 SWMUs. Chapter 2.0 presents background information on 
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Table 1.2-1 


HSWA Module RFI Work Plan Requirements 


Related to the OU 1335 RFI Work Plan 


Task I: RFI Work Plan 

HSWA Module Requirement OU1335 RFI Work Plan 

A. Introduction Chapters 1.0 and 2.0 

B. Environmental Setting Chapter 3.0 

C. Source Characterization Chapters 4.0 and 5.0 

D. Contamination Characterization Chapters 4.0 and 5.0 

E. Potential Receptor Identification Chapters 4.0 and 5.0 

F. Data Collection Quality Assurance Plan Annex II (OU 1335 Quality Assurance Project 
Plan) 

G. Data Management Plan Annex IV (OU 1335 Information Management 
Project Plan) 

H. Health and Safety Plan Annex III (OU 1335 Health and Safety Project 
Plan) 

I. Community Relations Plan Annex V (OU 1335 Community Relations Project 
Plan) 

J. Project Management Plan Annex I (OU 1335 Project Management Plan) 

HSWA = Hazardous and Solid Waste Amendments 
RFI = RCRA facility investigation 

OU 1335. Chapter 3.0 discusses the environmental setting for OU 1335. Chapter 4.0 

summarizes the technical approach to evaluating SWMUs. Chapter 5.0 evaluates the SWMUs 
requiring source characterization, contamination characterization, and potential receptor 

identification. The evaluation includes a detailed description of each SWMU, a conceptual 
exposure model, and a sampling plan. The appendices to this work plan contain methods, 
technical data, and results from previous investigations of the sites. Annexes I through V of 
this work plan contain the PMP, the QAPjP, the HSPP, the IMPP, and the CRPP, respectively. 
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Table 1.2-2 


OU 1335 SWMUs Cross-Referenced with the HSWA Modulea 


CurrentER 
. Site No•.. FormerADS No, ProposedSWMU Nameb •. 

6,6A 1298, 1308 Gas Cylinder Disposal Pit (Building 9966) 

14 1298 Burial Site (Building 9920) 

17 1298, 1308 Scrap Yards/Open Dump (Thunder Range) 

38 1298 Oil Spills (Building 9920) 

39 1308 Oil Spill-Solar Facility 

53 1298 Building 9923 

54 1308 Pickax Site (Thunder Range) 

55 1308 Red Towers Site (Thunder Range) 

56 1308 Old Thunderwells (Thunder Range) 

85 1298 Firing Site (Building 9920) 

86 1298 Firing Site (Building 9927) 

89 1308 Shock Tube Site (Thunder Range) 

90 1308 Beryllium Firing Site (Thunder Range) 

91 1308 Lead Firing Site (Thunder Range) 

103 1298 Scrap Yard (Building 9939) 

108 1298 Firing Site (Building 9940) 

109 1298 Firing Site (Building 9956) 

112 1298 Explosive Contaminated Sump (Building 9956) 

115 1298 Firing Site (Building 9930) 

117 1298 Trenches (Building 9939) 

191 1308 Equus Red 

193 1308 Sabotage Test Area 

194 1308 General Purpose Heat Source Test Area 

aEffective August 26, 1993 (U.S. Environmental Protection Agency, August 1993. HSWA Module IV of 

RCRA Permit No. NM5890110518, U.S. Environmental Protection Agency Region 6, issued to Sandia 

National Laboratories, Albuquerque. New Mexico). 

bReference: Sandia National LaboratorieslNew Mexico, February 1995. "Program Implementation 

Plan," Sandia National Laboratories. Albuquerque. New Mexico. 

ADS =Activity Data Sheet 

HSWA =Hazardous and solid waste amendments 

SWMU =Solid waste management unit 
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2.1 

2.0 BACKGROUND INFORMATION FOR OU 1335 


Description of OU 1335 and SWMUs 

OU 1335, also known as the Southwest Test Area, covers approximately 3,116 acres in an 
area previously known as Thunder Range (Figures 2.1-1 and 2.1-2). OU 1335 is located in 
the southwestern corner of Kirtland Air Force Base (KAFB) (Figure 2.1-1) in a partially 
restricted test area for U.S. Department of Defense and DOE activities. The OU is bounded 
by SNUNM Technical Area III to the northwest, McCormick Ranch to the west, the Isleta 
Pueblo to the south, and undeveloped DOD and DOE land to the east. (Figure 2.1-2). 
Table 2.1-1 summarizes general information about the 23 SWMUs that make up OU 1335; 
Figure 2.1-3 shows their locations within OU 1335. The 23 sites occupy about 516 acres and 
are primarily explosives test sites and scrap yards. 

2.2 Historical Operations 

Prior to its use by SNUNM, the area that comprises OU 1335 was the setting for early 
homesteads and agriculture. During World War II, KAFB was created on these lands. The 
Sandia Field Organization began operations at this location in 1946, and the Engineering 
Division began operations in 1947. Around 1954, SNUNM began explosive testing in the 
north Thunder Range area. Work in the south Thunder Range area began around 1958. 

OU 1335 was the location of numerous sites for testing the development and performance of 
weapons components, blast-wave effects, simulated sabotage attacks against nuclear fuel 
shipping and storage casks, simulated nuclear reactor meltdown scenarios, solar energy, 

sampling studies of simulated postnuclear detonation plumes, and explosive detonation 
containment. 

Activity at OU 1335 was from 1958 to present. The vast majority of testing activities occurred 

during the cold-war years. The OU currently has five active sites, although budget reductions 
have reduced activities at most of these sites. 

2.3 Current Land Use at OU 1335 

Table 2.1-1 lists the land use status (Le., ownership) of sites within OU 1335. All the sites are 

located on KAFB property. Most of the sites are permitted to the DOE under various land use 
agreements as shown in Figure 2.3-1. Twenty SWMUs are U.S. Air Force fee-permitted to 
DOE and SNUNM. Four are U.S. Air Force unassigned, including Site 6A which is a subsite 
of Site 6 and has a location in both categories. 
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Note: For definijions of abbreviations, see List of Abbreviations and Acronyms. 
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3.1 

3.0 ENVIRONMENTAL SETTING FOR OU 1335 


Location and Geographic Setting 

Figure 2.1-1 shows the general location of OU 1335. All OU 1335 sites are located west of 
the Manzanita Mountains and south of the Tijeras Arroyo. OU 1335 is located entirely within 
the Upper Llano de Manzano Geomorphic Subprovince, a broad west-sloping piedmont 
flanking the western margin of the Manzanita Mountains. The environmental setting 
discussion in the following sections is taken primarily from the PIP and is included here for 

completeness. 

3.2 Topography 

OU 1335 is located on the broad west-sloping piedmont flanking the western margin of the 
Manzanita Mountains. Local topographic relief varies approximately 200 feet across the OU. 
The principal drainage associated with OU 1335 is the Arroyo del Coyote, which is about 1 
mile north of the OU. However, several unnamed arroyos drain the southern portions of 
OU 1335. 

Elevations of the KAFB area range from 4,920 feet above mean sea level (msl) near the Rio 
Grande to 7,988 feet above msl at the Manzano Lookout Tower in the Manzanita Mountains. 
Elevations in OU 1335 range from 5,398 feet amsl at ER Site 191 to 5,612 feet above mean 
sea level (amsl) at ER Site 103. Table 3.2-1 summarizes the important physical features of 
OU 1335 sites (including mean elevation, soil type, nearest well, and aquifer deSCription). 
Figure 3.2-1 shows the topography of the OU, the surrounding area, and the associated ER 

sites. 

3.3 Climate 

SNUNM has historically obtained weather information from the National Oceanic and 
Atmospheric Administration (NOAA) meteorological station. The NOAA station is located at 

the Albuquerque International Airport and is the nearest NOAA meteorological station to 
SNUNM. Monthly climatological data for precipitation, relative humidity, and temperature at 
the airport are probably adequate to characterize most SNUNM facilities. The current 
available meteorological data are discussed in more detail in reports prepared by SNUNM 
(March 1995, September 1995) and are summarized in the following text. 
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i Table 3.2-1 

Summary of Environmental Setting of the au 1335 Sites 

j 
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:.. 
~ amsl =above mean sea level
8 bMonltorfng Wells:lSoiI Types: 

I 
§ CWL-MW5 == Chemical Waste landfill Monitor Well 5To =Tome very fine sandy loam 

SFR-1 =South Fence Road 1LRD "" Laporte-Rock outcrop-Escobosa complex 
SFR-3P = South Fence Road 3LtB =Latene sandy loam 
LMF-1 = Large Melt Facility 1 MWA =Madurez-Wink association 

i TRE-1 =Thunder Range East 1TgB =Tijeras gravelly fine sandy loam 

WaB =Wink fine sandy loam 
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3.3.1 Temperature and Humidity 

The Albuquerque area climate is characterized by low precipitation; wide temperature 
extremes; frequent, drying winds; heavy rain showers, usually of short duration and often with 
erosive effects; and erratic, seasonal distribution of precipitation. The average annual 
temperature in Albuquerque is 56 degrees Fahrenheit (oF), with an average diurnal 
temperature range of 28°F. The average daily temperature range is highly variable, but 
extreme temperatures are rare. In Albuquerque, the temperature reaches 90°F an average of 
63 days a year, usually from May through September (NOAA 1990). 

Freezing temperatures occur an average of 119 days each year, primarily from November to 
early April. On average, the temperature reaches OaF and below less than one day a year 
(NOAA 1990). The average frost·free season in Albuquerque is 190 days, from mid·April to 

late October, and the average frost-free season in the mountains is about 120 days, from late 
May to early October. The air is normally dry, and the average annual relative humidity is 

about 44 percent, ranging from nearly 60 percent in the early moming to approximately 29 
percent in the afternoon (NOAA 1990). On average, Albuquerque has 169 sunny days a year. 

3.3.2 Precipitation 

In the Albuquerque region, the valley and mesa areas are arid, with annual precipitation 
averaging 8.8 inches at the airport. Precipitation increases with elevation across KAFB 
property to a peak near 20 inches per year at about 8,000 feet amsl in the Manzano 
Mountains (SNUNM March 1995). 

Approximately half the average annual precipitation accumulates during intense summer 
thunderstorms that occur between July and September. In the Albuquerque area, the average 

number of days per year having 0.10 inches of precipitation is 61, and the average number of 
days per year having 1 or more inches of snow or ice pellets is four. Evapotranspiration in 
the area has been estimated at 95 percent of the annual rainfall (SNUNM September 1995). 

The winter months (November through March) are generally dry, normally with less than 
2 inches of moisture. The average annual snowfall for the Albuquerque area is 14.7 inches 
(NOAA 1990). 

3.3.3 Wind 

The average annual wind speed for the Albuquerque area is 9 miles per hour (mph). At the 
Albuquerque International Airport, sustained winds of 12 mph or less occur approximately 
80 percent of the time, while sustained winds greater than 25 mph occur less than 3 percent 
of the time. Winds blow most frequently from the north in winter and from the south along the 
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river valley in summer. Winds are generally stronger in the late winter and early spring 
months. Under normal weather conditions at SNLJNM, winds with speeds generally less than 
8 mph are equally probable from all directions. Wind speeds reach 30 mph fewer than 
48 days each year (SNLJNM September 1995). 

Several years of wind measurements have been collected specifically in the SNUNM area 
through a network of meteorological towers surrounding SNUNM-operated nuclear reactors 
(Olsen et a!. 1970). Data from the towers indicate that the prevailing winds at SNUNM are 
from the east, although winter winds at the 100-foot elevation are more frequently from the 
north. SNUNM (September 1995) presents the locations of the meteorological towers and the 
climatologic data collected in more detail. 

3.4 Soil 

A recent IT Corporation report (May 1994) discusses the soil type distributions and surface· 
water runoff characteristics of the OU 1335 area in detail. The U.S. Department of Agriculture 
(June 1977) studied in detail and mapped soil associations in the SNUNM area as part of a 

regional program. The reports entitled "Sandia National Laboratories, Albuquerque, 
Environmental Baseline Update" (SNUNM January 1993) and the "Sitewide Hydrogeologic 
Characterization Project (SWHCP) Calendar Year 1994, Annual Report" (SNUNM March 
1995) describe the area soil associations in detail. Figure 3.4-1 presents the soil distributions 
on the OU 1335 area, and Table 3.2-1 describes the soil types at each ER site. Surface soils 
across SNUNM primarily are developed on fluvial deposits, alluvial-fan deposits, colluvium, 
and several different types of bedrock. The dominant soil groups in the OU 1335 area include 
the Tome very fine sandy loam and the Tijeras gravelly fine sandy loam. The soil type and its 
hydrologic condition are important factors affecting surface-water runoff characteristics 
associated with OU 1335 sites. 

3.5 Geologic Setting 

SNUNM on KAFB is located along the eastern margin of the Albuquerque Basin 
(Figure 3.5-1), a major structural feature of the central Rio Grande Rift. The site is located on 
the western margin of the Manzanita Mountains and is part of the partially dissected 
coalescent alluvial fan complex that flanks the mountain front to the west. 

3.5.1 Stratigraphy 

Discussion of stratigraphic units, shown on Figure 3.5-2, is limited to those exposed on the 
surface and/or present in the subsurface in the vicinity of OU 1335. The units are grouped 
into four categories and are described from oldest to youngest: (1) the Precambrian 
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basement complex, (2) the lower Tertiary strata, (3) the Santa Fe Group strata, and (4) post

Santa Fe Group sediments. 

3.5.1.1 Precambrian Basement Complex 

Surface exposures of the Precambrian basement complex on KAFB include Precambrian 

igneous, metasedimentary, metaigneous, and other minor metamorphic rocks. Basement 
bedrock is exposed in the uplifted Four Hills (Manzano Base) and Manzanita Mountains, 
located in the central and eastern part of KAFB, respectively (Myers and McKay 1970, 1976). 
At the Travertine Hills, located along the northern edge of au 1335, highly altered 
Precambrian granites and quartzites are exposed in arroyo bottoms and intervening ridges. 
Precambrian rocks on KAFB display a multitude of fractures, faults, and other deformational 

features and fabrics related to various episodes of tectonism. 

3.5.1.2 Lower Tertiary Strata 

The lower Tertiary strata, consisting of sandstone, siltstone, shale, and coaly shale, were 

encountered in a downfaulted structural block in the South Fence Road wells, along the 

boundary between KAFB and Isleta Pueblo (see Section 5.5.4.2) (SNUNM March 1994). 
Carbonate-cemented conglomerates in outcrop at Travertine Hills were, until recently, solely 

considered to a part of the lower Santa Fe Group (described in Section 3.1.3). However, 

exclusive carbonate clast content at the base of this exposed strata and geologic structural 
reconstruction suggests that these strata are of lower Tertiary age, possibly correlating to the 

above-mentioned strata at South Fence Road. 

3.5.1.3 Santa Fe Group Strata 

The Santa Fe Group strata comprise the prinCipal Albuquerque Basin sediment fill and are the 
main subsurface strata underlying au 1335. The group consists of complexly interstratified 

gravels, sands, silts, and clays. These sediments were deposited between 30 and 1 million 

years ago as alluvial fans derived from the nearby mountains, as sediments transported by 
rivers from source areas outside the basin, or as locally thick playa-lake and eolian depoSits 

(Lozinsky 1988, Ingersoll et al. 1990, Hawley and Haase 1992). Buried soil horizons are 

common within this group. 

The Santa Fe Group comprises the thick stratigraphic section west of the Sandia-Tijeras fault 
complex (described in Section 3.2.1). This sequence represents two general depositional 
systems: (1) an alluvial-fan system with sediment sources located in mountains to the east, 
and (2) a Plio-Pleistocene through-flowing north-to-south fluvial system. From geophysical 
well-log curves and lithologic descriptions, it is possible to recognize three mappable 

lithofacies: (1) a coarse proximal to medial alluvial fan dominated by gravel and coarse sand; 

(2) a fine medial to distal alluvial-fan dominated by fine sand, silt, and clay; and (3) an 
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ancestral Rio Grande fluvial system, ranging from coarse- to fine-grained units and often 

containing volcanic clasts. Rates of sedimentation were dictated by paleoclimatic conditions, 

effects of eastern mountain front uplift. and the degree of through-flowing ancestral 

Rio Grande dominance as an aggradational source. Figure 3.5-3 is an index map; 

Figures 3.5-4 and 3.5-5 are cross-sections showing generalized relationships of these 

lithofacies in north-south and east-west directions. 


3.5.1.4 Post-Santa Fe Group Sediments 

The post-Santa Fe Group units include alluvial fan, fluvial, eolian, playa, colluvial, and 
floodplain deposits (Lambert 1968, Hawley and Haase 1992). These sediments reflect 
deposition in the area between the Manzanita Mountains and the Rio Grande after the most 
recent period of down-cutting of the Rio Grande. This episode occurred within the past 
approximately 0.6 to 1 million years (Lozinsky 1994). Multiple alluvial fans are present 
throughout much of KAFB (including SNUNM) and are derived from the Manzano Base and 
the Manzanita Mountain range fronts and drainages. Several fluvial terraces are inset into 
older alluvial fans along major drainages and interfinger with younger alluvial fans. Eolian 
deposits include active and stabilized dunes, as well as sheets that cover and modify alluvial 
deposits. Colluvium is present within the steep terrain of the mountains, and playa deposits 
are present in topographic and structural depressions in westernmost KAFB. Buried soils are 
common within many, if not all, of these surficial deposits. Figure 5.5-6a shows the 
distribution of surficial deposits as documented in the 1994 SWHCP Annual Report (SNUNM 
March 1995). Figure 3.5-6b contains the stratigraphic legend. 

Mapped deposits are estimated as either Quaternary, Pleistocene, or Holocene in age. The 
age divisions provide a framework that allows estimation of deposit characteristics. For 
example, Pleistocene deposits generally are associated with better developed soils, are 
slightly more consolidated, and mayor may not reflect deposition or erosion by nearby active 
processes. Holocene deposits, in contrast, typically have poor soil development and are more 
permeable; probably have higher rates of infiltration; and are present along or near active 
washes, fan distributary channels, dune fields, and colluvial slopes. 

The area to the east of the Tijeras Fault is dissected and underlain by relatively shallow 
bedrock. Relatively permeable Holocene deposits are present within arroyos incised into 
older, perhaps less-permeable deposits. The area west of the Tijeras Fault is dominated by 
broad Holocene alluvial fans deposited on the downthrown fault blocks. The distribution of 
Holocene deposits is strongly influenced by the Tijeras Fault. Fan deposits are derived from 
the Manzanita Mountains and from erosion of the Pleistocene alluvium east of the Tijeras 
Fault. Most likely, Pleistocene uplift of areas east of these faults led to incision into the 
upthrown (eastern) fault blocks and subsequent deposition on the downthrown side of the 
fault. Eolian sediment, likely derived from playa deposits to the west, form thin veneers on 
older alluvial depoSits. 
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3.5.2 Structural Geology 

SNUNM is in a structurally complex area within the east-central part of the Albuquerque 
Basin. The north-trending basin has undergone several kilometers of east-west extension and 

subsidence over the past 30 to 40 million years. At KAFB (including SNUNM) the basin is 
bordered by the uplifted Manzanita Mountains basement complex. A number of major 
regional faults intersect within the area resulting in a diverse pattern of fault trends and 
displacements. Structurally the KAFB area can be subdivided into three regions: (1) an 
eastern area of bedrock outcrops, representing uplifted terrain that exhibit fault displacements 
and fracture lineaments (Hydrogeologic Region 1); (2) a middle area dominated by north-south 

trending, west-dipping normal faults interconnected in some cases by subdued graben 
features and characterized by relatively shallow depth to bedrock (Hydrogeologic Region 2); 
and (3) a western area dominated by thick alluvial fill and evidence of additional north-south 

trending, west-dipping faults that have produced a series of down-to-the-west bedrock steps 
(Hydrogeologic Region 3). au 1335 straddles the western margin of Hydrogeologic Region 2 
and the eastern margin of Hydrogeologic Region 3. 

3.5.2.1 Local Faults 

Several major rift-bounding faults are present on KAFB (Figure 3.5-7). These include north

and northeast-trending frontal faults along the base of the Four Hills (Manzano Base) and the 
Manzanita Mountains (e.g., the Sandia Fault) and faults west of the range front (e.g., the 

Hubbell Springs Fault). They are west-dipping normal faults that exhibit down-to-the-west 
displacement. In addition, the northeast-trending Tijeras Fault zone traverses KAFB and 
merges with the Sandia and Hubbell Springs Faults north of au 1335. The following 
discussion comments briefly on the major faults associated with au 1335. These faults are 
restricted to the eastern edge of the study area. 

The Sandia Fault is a north- to northeast-trending, west-dipping normal fault. Its surface trace 
and lateral continuity are poorly constrained. An exposure in the Tijeras Arroyo shows 

Precambrian granite faulted against upper Santa Fe Group strata (Lambert et al. 1982). In the 

northern part of au 1335, an exposure of the Sandia Fault within the Arroyo del Coyote (west 

of the Lovelace Road bridge) shows sheared Precambrian bedrock on the east juxtaposed 
against carbonate-cemented alluvium on the west. Here, there is evidence of multiple 

calcium-carbonate vein-filling episodes, suggesting that the fault acted as a ground-water 
conduit. The Santa Fe Group thickens substantially west across the fault. Surface 
geophysical surveys completed along the western side of the Four Hills (Manzano Base) 
indicate the presence of a subparallel western Sandia Fault strand as well. It too displaces 

Santa Fe Group alluvium basinward. 
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The Tijeras Fault zone extends from KAFB to the northeast through the Tijeras Canyon, where 

it separates the Sandia and the Manzanita Mountains. The fault zone consists of several 
subparallel faults that have near-vertical dips and exhibit evidence of normal and left-lateral 

displacement (Lisenbee et at 1979, Maynard et a!. 1991). There is geologiC evidence of 
Precambrian, Paleozoic, and Quatemary episodes of movement based on outcrop 
relationships. The fault is a potentially active structure. Surficial deposit mapping on KAFB 

property demonstrates that there has been late Pleistocene displacement along the Tijeras 

Fault south of the Travertine Hills. 

A potentially significant structural feature is present along the east-central portion of au 1335. 
A series of northwest/southeast-trending faults link up the northernmost termination of the 
Hubbell Springs and with the Tijeras Fault zone. These faults created a graben structural 
feature with boundaries that separate surface exposures of fan depOSits. The structural 
feature also represents the southern extent of bedrock exposures of the Four Hills (Manzano 

Base) uplift. 

3.5.3 Geomorphology 

Geomorphic features in the KAFB region include a series of complex coalescent alluvial fans 

and piedmont alluvium between the eastem margin of the Rio Grande Valley and the westem 
slopes of the Sandia and Manzanita Mountains (Hawley 1978). This region is divided into 

several provinces and subprovinces (Figure 3.5-8) on the basis of the number and types of 
landforms, the provenance for surficial deposits, and common surficial processes. au 1335 is 

located entirely within the upper Llano de Manzano subprovince and is discussed below. 

The upper Llano de Manzano subprovince encompasses the broad west-sloping piedmont 

flanking the western margin of the Manzanita Mountains south of and including the Arroyo del 
Coyote. On KAFB, this subprovince is moderately dissected by the Arroyo del Coyote and its 
associated piedmont tributaries. Surficial deposits are derived primarily from Paleozoic 
clastics and carbonates exposed in the Manzanita Mountains and from minor granites and 
meta rhyolite at the southern end of the Four Hills (Manzano Base) (Myers and McKay 1970). 

Surficial map units in the upper Llano de Manzano subprovince include a Pleistocene 

pediment; middle to late Pleistocene fans and terraces; and Holocene fans, terraces, 

channels, and playas. The pediment is a high, rock-cut surface developed on granitic rocks at 
the southern extension of the Manzano Base, with little or no associated surficial depOSits. 
Four Pleistocene fans and two Pleistocene terraces are differentiated on the basis of 

topographic position. The youngest of the fan surfaces is limited in extent and is inset into 
older fan units near faults and potentially fault-related lineaments. 
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Holocene alluvial fans and terraces are preserved along the eastem perimeter of the 

subprovince, adjacent to the range front of the Manzanita Mountains. The fans are graded to 
fluvial terraces and ephemeral stream channels. These channels vary in morphology along 
their length, from narrow and steep-walled to broad and braided. Many of the broad alluvial 
floors have been modified by wind and are associated with dunes that are oriented transverse 
to the valley axes. 

3.5.4 Soils 

For the purposes of surficial-deposit characterization on KAFB, the term ·soil- refers to a 
natural body of layers or horizons of mineral and/or organic constituents of variable 
thicknesses, which differ from the parent material in their morphological, physical, and 
mineralogical properties and their biological characteristics (Birkeland 1984). This definition of 
soil is helpful for the purposes of developing a hydrogeologic conceptual model for KAFB 
because soil descriptions using standard soil-survey nomenclature and methods provide 
information on the likely available water capacity of near-surface materials, on possible 
infiltration rates, and on thicknesses of horizons that may influence the direction and rate of 
ground-water flow, and because the previous soil survey (Hacker 19n) is based on this 
definition of soil. 

The most recent soil survey (Hacker 19n) provides general characteristics of soils based on 
interpretation of aerial photography and shallow excavations into selected surficial deposits. 
As noted in the 1993 SWHCP Annual Report (SNUNM March 1994), surface soils on KAFB 
are developed in fluvial, alluvial-fan, colluvium, and eolian surficial deposits. Variations in soil 
properties in these depOSits reflect differences in sediment characteristics, in length of 
exposure to surficial weathering, and in local climate. Section 4.1.3.2 of the 1993 SWHCP 
Annual Report (SNUNM March 1994) provides general characteristics of soils within the 
geomorphic subprovinces on KAFB. 

3.6 Hydrology 

The SWHCP task, in conjunction with other activities in the SNUNM ER Project, is developing 
detailed information on the hydrologiC framework (including surface water, the vadose zone, 
and the saturated zone) across the SNUNM area. Data-collection activities include well 
drilling and testing, ground-water sampling and analysis. detailed geologic mapping. and 
surface and subsurface geophysical surveys. Ground-water and surface-water monitoring 
programs are in place at SNUNM, and physical and chemical data on ground water and 
surface water are routinely collected. 

The following discussion on the hydrology of au 1335 is divided into sections on surface
water hydrology, vadose-zone hydrology, and saturated-zone hydrology. 
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3.6.1 Surface-Water Hydrology 

The largest surface-water hydrology feature in central New Mexico is the Rio Grande, which 
flows from north to south through the Albuquerque Basin, passing some 5 miles to the west of 
KAFB. Historically, ground water from the aquifer beneath KAFB probably flowed to the 
southwest toward and into the Rio Grande. Recent pumping of the aquifer appears to have 
caused the river to contribute water to rather than receive water from the aquifer. The only 
portions of OU 1335 that are believed to currently contribute water to the Rio Grande are 
those portions whose surface drains into the Arroyo del Coyote and subsequently into the 
Tijeras Arroyo. The OU 1335 sites in these areas include only those in or near the extreme 
northeastern comer of Technical Areas'" and V. All surface channels in the area flow only in 
response to intense, localized thunderstorms and transport only a small portion of annual 
rainfall. No springs or riparian areas exist within OU 1335. 

The interaction between surface water and ground water is of major interest to the ER Project 
because percolating waters may transport contaminants to the aquifer. For this reason, 
surface hydrologic investigations to date have focused on the quality of surface waters and 
the movement of water from surface channels toward the aquifer. 

Surface drainages from all other areas within OU 1335 flow toward the west, where the 
channels disappear and flow dissipates onto pseudoplayas. Little runoff occurs in these 
areas. Workers who have been employed near the Chemical Waste Landfill (CWL) in the 
southeastern comer of Technical Area III reported observing no flows in arroyos draining onto 
Technical Area'" in several years. However, most runoff events occur in the evening hours, 
and an automatic water sampler indicated that a substantial (unobserved) flow occurred in one 
of these arroyos during the summer of 1994. The timing of runoff events (e.g., during 
nonworking hours) makes personal observations of the extent of surface runoff unreliable. 
Average annual rainfall on OU 1335 is probably between 8 and 10 inches; average annual 
rainfall at the NOAA gauge at Albuquerque International Airport is 8.8 inches. Several 
meteorological towers were recently installed within and near OU 1335 (Table 3.6-1). Two of 
these towers began collecting rainfall data in 1994, when the accumulation appears to have 
been above average (Table 3.6-2). The number of apparent rainfall events indicated by 
Table 3.6-2 is so large (i.e., 67 days with rain at Tower SC1) that it is probable that a 
significant number of the smaller events shown are the result of instrumental errors. Based 
on several years of data collected from up to eight stream gauges, surface runoff in larger 
arroyos near the area (i.e., the Tijeras Arroyo and the Arroyo del Coyote) is normally about 
0.1 to 0.05 percent of rainfall; these values are relatively consistent over a range of watershed 
sizes. Surface runoff is believed to be smaller on OU 1335 because slopes are gentle to flat, 
the area is at a lower elevation, and fewer rock outcrops are present. Lower elevation results 
in less preCipitation than on upper areas of the watersheds of the two larger arroyos. 
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Table 3.6-1 

Meteorological Towers Located Within or Near OU 1335 


Maf'k'l' ldentifierb'; 
.. 

Description•.... 

ST6 

A36 

MW1 

CW1 

SC1 

TRI 

208 

206 

201 

205 

204 

251 

60 meters, near Solar Test Facility 

60 meters, near southwestern comer of Technical Area V 

10 meters, near Mixed Waste Landfill in Technical Area III 

10 meters, east of Chemical Waste Landfill in southeastern comer of Technical Area III 

10 meters, near Schoolhouse site 

10 meters, west of Inhalation Toxicology Research Institute 

aThree-character identifier indicating location and height (last digit is height in tens of meters). 
~hree-digit identifier for the data logger and data from the site. 

Based on a substantial variety of data (stream flow, geology, soils, and soil-water content 
measurements), tentative conclusions have been drawn that east of the faults, recharge 
occurs principally through fractured rocks under shallow soils or rock outcrops in the uplands 
and west of the faults, recharge is believed to be near zero between arroyos but significant 
through at least some portions of the arroyo bottoms. Because many visible rock fractures 
have been cemented, there may be few fractures in the eastern uplands that are open to 
recharge, so such recharge may be minimal. 

One temporary stream gauge has been installed near the old Mixed Waste Handling Facility 
(Building 6930) in southeastern Technical Area III, where two neutron access tubes are also 
present in arroyos to measure event-related infiltration. These instruments will be monitored 
by the SWHCP only during the 1995 runoff season. Preliminary observations of high soil
water contents in the arroyo bottoms along the eastern Technical Area III boundary fence 
suggest that some ground-water recharge occurs beneath arroyos in this area. During May 
1995 these sites were moist between depths of 1 to 8 feet some 8 months after the last 
known runoff event in this area. Blockage of natural drainage pathways by excavations that 
result in ponding may have increased infiltration at these sites. However, in the portions of 
these arroyos to the east of the Sandia and Hubbell Spring Faults, soil-water contents that 
have been observed are very low, suggesting no aquifer recharge. A number of factors 
present east of the faults could influence this perception, including 

• 	 Channel bottoms near the bedrock surface that consequently trap most infiltrating 
water near the surface where it is evapotranspired 

• 	 Less surface runoff in the area because of the interaction of smaller watershed 
areas (or less rain) and coarse soils 
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Table 3.6-2 

Precipitation Data Collected at Meteorological Towers Operated by 


SNUNM Department 7575 


Date 
1995 

TowerA3fJ,· c.c 

precipitation inches 

". 

TowerSC1.b 
.... 

precipitation inches • 

·Date'i 
1995 . 

Tower"A36.
pradpilationinches 

Tower SC1.b 
precipitation Inches 

01-25 

01·27 

01·28 

0.01 0.01 
0.01 
0.Q1 

07-,.; 

07-24 

07-25 

0.04 

0.03 

0.02 

0.01 

02·07 0.2 0.22 07-28 0.21 0.16 
02·08 0.03 0.04 07-29 0.02 0.01 

02·22 0.01 0.02 07-31 0.26 0.24 

02·28 0.02 0.01 08-01 0.49 0.41 

03·07 0.07 0.03 08-06 0.02 
03-08 0.05 0.05 08-08 0.04 0.37 

03-12 0.17 0.14 08-09 0.04 0.04 

03-18 0.1 0.14 08-10 0.08 

03-19 0.03 0.04 08-11 0.02 

03-20 0.15 0.24 08-13 0.09 

03-26 0.01 08-14 1.37 1.28 

03-27 0.02 0.05 08-15 0.84 0.98 

03-29 0.02 08-20 0.38 0.46 

04-10 0.01 0.02 08-21 0.04 0.05 
04-11 0.05 0.04 08·24 0.03 0.02 

04-25 0.01 08-26 1.2 0.25 

04·27 0.11 08-31 0.01 

05-10 0.28 0.39 09·03 0.52 0.47 
05·11 0.63 0.94 09-04 0.04 0.04 

05·12 0.34 0.37 09·05 0.42 

05-13 0.1 0.2 09-06 0.14 0.02 

05-22 0.19 0.47 09-12 0.04 0.1 

05-25 0.54 09·13 0.18 0.33 

05-26 0.65 0.68 09·14 0.01 

05-31 0.11 0.23 10-01 0.02 0.02 

06-01 0.04 10-04 
06-18 001 10-07 0.02 

06-19 0.38 10-11 0.01 

06-20 0.01 10-14 0.57 1.12 

06-21 0.05 10-15 0.25 0.22 

06-22 10-16 0.46 0.5 

06-29 018 10-17 0.02 0.02 

07-07 018 10-24 0.01 
07·08 001 10·25 

07·11 0.37 10·26 0.4 0.3 
07·13 001 11·03 0.05 

07·17 0.02 11·04 0.01 

07·20 0.02 11·08 0.04 0.02 
07·21 0.01 11·11 0.74 0.76 

:rower A36 is 60 meters tall and is located near the southwestern comer of Technical Area V in Technical Area III. 
- lower SC1 is 10 meters tall and is located near the Schoolhouse Site. 
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• 	 Steeper slopes moving water out of these portions of the arroyos before substantial 
infiltration occurs 

• 	 Soil materials in the arroyos that are coarse, leading to more rapid drainage and 
lower water contents (i.e., recharge is occurring in spite of the apparently low soil
water contents, although it is not evident) 

• 	 Observations biased to shallower depths because of the difficulty of sampling 
caused by cobbles and rocks in these portions of the arroyo channel 

Field observations also suggest that the presence of large quantities of tumbleweeds in arroyo 
channels is associated with higher soil-water contents. In several areas, sections of these 
arroyo channels up to several hundred yards long are full of tumbleweeds to depths of 3 to 
4 feet, with decomposing layers of tumbleweeds present near the soil surface. Tumbleweeds 
reduce evaporation by reducing air movement and by protecting the soils from sunlight and 

may increase infiltration by lowering water velocities and thereby increasing the residence time 
of flowing water at a point. 

Once water from these arroyos is dispersed, as evidenced by the disappearance of the 
stream channels, recharge is not believed to occur, because the soil's hydraulic conductivity is 
low, its water-holding capacity is high, and the topography is such that wide dispersal will 
occur and significant ponding depths are unlikely. 

Moderately high aquifer recharge may also occur in a larger explosion-induced crater at the 
Pickax Site. Here, any storm large enough to cause surface runoff from the crater's sides 
would pond water in the crater's center, which could result in aquifer recharge. 

A number of flood-frequency studies have been performed for facilities at KAFB and SNUNM, 
although none of these appear to have included areas within OU 1335. Techniques are 
available to estimate flood flows (Thomas and Gould 1982, Waltemeyer 1986), and these can 
be combined with channel geometry information to estimate the area inundated for a variety of 
flood recurrence intervals, as required. 

Surface-water peak discharges were estimated for each of the four watersheds in OU 1335. 
Two different published methods (Thomas and Gold 1982, USDA February 1985) were used 
to evaluate the relative importance of discharge and the surface-water pathway for 
contaminant transport from ER sites contained within these watersheds. Because of its much 
greater size and its relative percentage of exposed bedrock surface (44 percent). the Arroyo 
del Coyote watershed produces peak discharge magnitudes two to three times greater than 
the other three watersheds in OU 1335. A recent IT report (May 1994) presents a detailed 
discussion of these discharge calculations. 
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Several soil and water samples have been collected for chemical analysis within and near 

OU 1335. These samples were taken for the joint purposes of providing background data and 

identifying potential contamination. Generally, soil samples were collected at areas believed 

to be depositional areas, where contaminants might collect if present in sediments carried by 

water. Figure 3.S-1 shows these sampling locations; Tables 3.S-3, 3.S-4, and 3.S-5 present 

data. During the site-wide hydrogeologic investigation, no obvious evidence of contamination 

was present in any of the soil or surface water samples collected in this area to date (see 

Table 3.S-S). 

Additional background soil samples were collected from areas within OU 1335. These 

background samples were collected from areas remote from test sites and are therefore not 

impacted by testing activities. Figure 3.S-2 shows the background sample locations and 

Table 3.S-S summarizes the results of the soil analyses. 

3.6.2 Vadose-Zone Hydrology 

This section summarizes the vadose zone (or unsaturated zone) hydrology in OU 1335. 

Although there have been no vadose zone hydrology studies focused specifically at OU 1335, 

some research has been conducted near this region of KAFB. 

In general, the vadose zone is approximately 500 feet thick west of the faults (where most of 

the OU 1335 sites are located), may be somewhat shallower near the faults, and may be as 

little as about 50 feet thick east of the faults. Based on soil samples collected near the CWL 

(ER Site 74) in the southeastern comer of Technical Area III, the soil-moisture content in this 

area is likely to range between 1 and 10 percent. with 5 or S percent a reasonable average. 

An environmental tracer study was conducted to estimate the natural recharge rate in the 

vicinity of the CWL. The natural recharge rate can be considered as an upper bound on the 

Darcy transport velocities toward the water table. The study involved the analysis of soil 

samples for selected physical properties. isotopes, and chemicals. Chloride mass balance, 

stable isotope, bomb tritium. and bomb chlorine-3S methods were used to estimate the 

recharge rate. The estimated recharge rate varied between 0.002 and 0.71 centimeters per 

year (cm/yr). which yields downward seepage velocities ranging between 0.03 and 11.8 cm/yr, 

at average volumetric moisture contents on the order of O.OS. It is likely that the actual 

recharge rate in this area is somewhere in the middle of this range, on the order of 0.1 cm/yr. 

This result is consistent with other similar studies (e.g., Knowlton et al. 1991). The -Chemical 

Waste Landfill Groundwater Assessment Report- (SNLlNM October 1995) presents further 

discussion of recharge rates. 

Parsons et a\. (1993) used the Geographic Information System (GIS) to identify prototypical 

vadose zone hydrogeologic settings in the KAFB area. This study compiled selected data 
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Table 3.6-3 

I 
~ Results of SWHCP Soil Samples Collected for Radiological Analysis in September 1994 

(Analyses by Quanterra) 

z 	 Uranium- Uranium-

I 
r. Sample CI!IIIum-137 Radlum-226 Radium-228 238, 235.236. Uranium-234 Strontium-go ThorIum-232 Thol1um-23O Thorluin-228 . .. 0fIPCh. 

NUI'I1ber pOVg pOl/g pCIIg pOlig pCIIg pOVg pOl/g- pOlIO pOVg pCIIg SampI4iI. ~ 0Ihar 
017296 0.17 M 0.03 0.61 M 0.05 0.68 M 0.10 0.34 M 0.02 0.026 M 0.33 M 0.01 0.42 M 0.36 0.021 M 0.028 M 0.014 M 150 feet north of surface

l;; (duplicates) 0.18 M 0.03 0.63 M 0.05 0.63 M 0.10 0.30 M 0.01 0.009 0.33 M 0.01 0.43 M 0.32 0.018 0.022 0.027 Bldg. 6540 compos. 
0.012 M 	 0.030 M 0.026 M 0.029 M 
0.008 0.019 0.020 0.025 

17297 0.40 M 0.05 1.28 M 0.09 1.16 M 0.19 0.57 M 0.01 0.042 M 0.55 M 0.02 1.58 M 0.34 0.077 M 0.012 M 0.056 M 0.17 mile S of surface 
0,023 0.020 0.023 0.044 Bldg. 6643 compos. 

17298 NO M 0.04 0.90 M 0.07 0.74 M 0.15 0.54 M 0.02 0.11 M 0.03 0.62 M 0.02 0.50 M 0.31 0.099 M 0.072 M 0.098 M lljeras Arroyo, 0.5 mile surface 
0.016 0.019 0.019 E of W KAFB boundary compos. 

17299 0.33MO.04 1.11 M006 1.09MO.14 0.41 MO.01 0.23MO.02 O.54MO.02 0.26MO.33 0.019M 0.046M O.038M 0.52 mIIeN of SW surface 
0.014 0.019 0.019 comer of TA-1Il compos. 

17300 0.069 M 0.54 M 0.06 0.58 M 0.13 0.25 M 0.02 0.007 M 0.29 M 0.02 0.19 M 0.31 0.038 M 0.075 M 0.036 M 1.14 & 1.3 mile NW of surface ! 

0.029 0.027 0.016 0.020 0.022 SW comer, TA-III compos. 

17301 0.15 M 0.05 1.16 M 0.09 121 M 0.15 0.38 M 0.00 0.058 M 0.01 0.51 M 0.00 0.33 M 0.29 0.051 M 0.099 M 0.048 M 1.0 mile wesl of ITX surface 
0.014 	 0.017 0.016 Isleta Ad. and S. Fence (<HS In.) 

Ad. (SFR) 

17302 NO M 0.033 0.65 M 0.06 063 M 0.13 0.45 M 0.01 0.014 M 0.01 0.49 M 0.01 0.05 M 0.25 0.049 M 0.13 M 0.01 0.096 M 1.0 mile W of ITX Isleta deep 
0.013 0.015 Ad. and SFA (2 feat) . 

17303 0.24 M 0.03 0.62 M 0.06 0.74 M 0.11 0.35 M 0.01 0.023 M 0.32 M 0.01 0.13 M 0.27 0.017 M 0.051 M -0.004 M 1.8 mile Wof ITX Isleta surface • 
0.009 	 0.035 0.043 0.042 Ad. and SFA~ 

17304 NO M 0.025 0.51 M 0.04 0.54 M 0.09 0.40 M 0.01 0.015 M 0.44 M 0.01 -0.02 M 0.022 M 0,069 M 0.047 M 1.8 mile Wof ITX Isleta deep 
0.008 0.33 0.034 0.043 0.037 Ad. and SFA (2 feel) 

17305 0.15 M 0.03 0.97 M 0.05 0.64 M 0.12 0.47 M 0.01 0.033 M 0.48 M 0.01 0.18 M 0.25 0.058 M 0.079 M 0.042 M 1.0 mile E of ITX surface 
0,017 0.008 0,015 0.015 Isleta Ad. and SFA 

17306 0.093 M 1.02 M 0.09 0.45 M 0.29 0.49 M 0.02 0.024 M 0.50 M 0.01 0.17 M 0.31 0.025 M 0.01 0.71 M 0.01 0,24 M 0.01 1.0 mile E of ITX Islela deep 
0.047 0.011 Ad. and SFA (2 feel) 

17307 0.16 M 0.03 0.73 M 0,06 0.77 M 0.13 0.32 M 0.02 0.013 M 0.36 M 0.02 0.09 M 0.44 0.022 M 0.049 M 0.037 M 1.5 mile E of ITX Islata surface 
0.016 0.009 0.015 0.015 Ad. and SFA 

17309 NOMO.03 0.54MO.05 0.71 MO.11 0.40 MO.01 0.017M 0.37MO.01 0.12MO.79 O.085MO.02 O.069M O.l1MO.02 1.5mHeEoflTXlsleta deep 
0.009 0.025 Ad. and SFA (2 feat) 

17322 NO M 10.4 0.017 M 1.76 M 0.98 -0.025 0.12 M 0.76 0.15 M 0.89 0.27 M 0.50 0.10 M 0.26 0.23 M 0.33 -0.06 M 0.36 Equ~nt blank from 'coqlOSlte 
0.185 	 M 0.614 composite al aU slles, blank" 

including several nol~ 
_,shownhe~~ 

is 
 -Aeport of 1-5-95; report of 1-4·94 redone by laboratory due 10 Z8IO percenl recovery. 

Compos. = composites ITX = Intersection of 

i 
§ M = Mlntmum detactable activity (value foHows the 'M') 

NO = Nol detected 
g SFA = South Fence Aoad 

TA = Technical Area 

j 
c.. 

http:O.l1MO.02
http:O.085MO.02
http:0.12MO.79
http:0.37MO.01
http:0.54MO.05
http:0.26MO.33
http:O.54MO.02
http:0.23MO.02
http:1.09MO.14
http:0.33MO.04
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Table 3.6-4 


Results of 1994 Water Quality Analysis for Samples Collected 

Within or Near au 1335a 


r

~ 
i4 

CfJ 
I\) 
en 

~ 
~ 
a 
!3 
§ 
o 

Location: AC#OO AC#2 AC#1 AC#1 AC#2 
Sample Date: 5125194b 6119194° 6119/94° 811194 811194 

Contaminant of Concem 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Bromine8 

Cadmium 

Calcium 

Chlorine8 

Chromium 

Cobalt 

Copper 

Ruonne8 

Iron 

Lead 

Refer to footnotes at end of table. 

Sample 10: 16365 

LRLd 

0.1 9.6 

0.06 NO 

0.01 0.016 

0.01 2.3 

0.002 0.0056 

0.2 -
0.005 NO 

0.2 949 

3.0 -
0.01 NO 

0.Q1 0.01 

0.02 0.045 

0.1 -
0.1 1.6 

0.003 0.032 

17275 17276 .. 1728$ .. 17288 

. "; .,....... .... ................ 

11.5 2.5 1.5 4.5 

NO NO NO NO 

NO NO NO NO 

0.78 0.17 0.098 0.22 

0.004 NO NO NO 

- - NO NO 

NO NO NO NO 

172 42.2 21.6 51.8 

- - NO NO 

NO NO NO NO 

0.013 NO NO 0.0042 

0.0097 NO 0.013 0.0091 

- - NO NO 

2.7 0.75 0.58 1.8 

0.021 0.0094 0.013 0.011 
- --- --

AC#2 AC#10 .. 
811/94 ·8114194 
17287 '··17290 

... '. .... I 

4.6 0.86 
I 
i 

NO NO 

NO NO I 
I 

0.22 0.056 
I 

NO NO 

NO NO 
.. 

NO NO I 

51.5 17.2 

NO NO 

NO NO 

NO NO 

0.01 NO 

0.1 0.22 

1.8 0.34 

0.011 0.0028 

I 

i 




i Table 3.6-4 (Continued) 

Results of 1994 Water Quality Analysis for Samples Collected 


Within or Near OU 1335a 


il z r. 

~ 


ct> 
~ 

! 

i
:... 

8 
~ 

§ 

! 


Location: ACfl2 AC'l AC,1 AC12 
Sample Date: 

ACfloo 
b5125194 6119194c 6119194c 811/94 811194 

Sample 10: 16365 17275 17276 17285 17286 

Contaminant of Concem LRLd ... 

Magnesium 0.2 20.4 12.3 2.4 2.0 4.8 

Manganese 0.01 1.4 0.82 0.19 0.071 0.25 

Mercury 00002 0.0003 NO NO 0.00011 NO 

Nickel 0.04 NO 0.017 NO NO NO 

Potassium 50 8.0 5.2 3.2 3.9 3.8 

Selenium 0005 0012 0.0057 NO NO NO 

Silver 0.01 NO NO NO NO NO 

Sodium 50 3.7 1.8 0.74 NO NO 

Thallium 0.01 NO NO NO NO NO 

Vanadium 0.01 0.042 0.04 0.0074 0.004 0.03 

Zinc 0.02 0.24 0.048 0.057 0.2 0.06 

Nitrates as Nitrogene 0.1 - - - 0.33 0.4 

Phosphates as Phosphoruse 0.5 - - - NO NO 

Sulfatese 5.0 - - - NO NO 

Total suspended solidse 50 - - - 1,810 17,000 

Total dissolved solidse 0.03 0.0187 - - NO NO 
-  --_.  . 

Refer to footnotes at end of table. 

AC#2 ACl10 
811/94 '(~f=17287 

, ...... 

4.7 1.4 

0.25 0.051 

NO NO 

NO 0.0085 

3.6 5.0 . 

NO NO 

NO NO 

NO NO 

NO NO 

0.03 0.0079 

0.06 0.081 

0.4 0.4 

NO NO 

NO NO 

29,200 524 

NO NO 

j 
~ 



i Table 3.6-4 (Continued) 
Results of 1994 Water Quality Analysis for Samples Collected 

I Within or Near OU 1335a 

I 

<t> 
~ 

~ 

Location: AC#OO AC#2 ACt1 ACt1 ACi2 
Sample Oate: 5125194b 6119194<= 61191940 811194 811194 

Sample 10: 16365 17275 i.·.·· 17278 172~ 17286 

Contaminant of Concem LRLd > . 

Explosives' 

HMXe 0.8 NOg NO - NO NO 

ROxe 0.84 NOg NO - NO NO 

1,3,5-trinitrobenzenee 0.26 N09 NO - NO NO 

1,3-dinitrobenzenee 0.11 NOg NO - NO NO 

Tet~ 0.8 NOg NO - NO NO 

Nitrobenzenee 0.25 NOg NO - NO NO 

2.4,6-trinitrotoluenee 0.11 NOg NO - NO NO 

4-amlno-2,6-dinitrotoluenee 0.06 N09 NO - NO NO 

2-amlno-4,6-dinitrotoluenee 0.35 NOg NO - 0.38 NO 

2,8-dinitrotoluenee 0.31 NOg NO - NO NO 

2,4-dinitrotoluene e 0.02 NOg - - NO NO 
- ~-- ~--.-

Refer to footnotes at end of table. 

'" 

AC#2' 
<:;', 

.....AO#10 
811/94 ·;<8114194 . 
11287/· ·\;';..1729ij. . •....•...... 

.' ,'.-- -,'_:'-,_, ,';-' .\,',t/_·, 

. .., , 

i 

NO NOINOh 

NO NOINOh 

NO NOINOh 

NO NOINOh 

NO NDlNOh 

NO NOINOh 

NO O.064INOh 

NO NOINOh 

NO NOIO.027h 

NO NOINOh 

NO NOINOh 

~ 
ii 
~ 
§ 

I 
o 

!oJ 

f 
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Table 3.6-4 (Concluded) 

Results of 1994 Water Quality Analysis for Samples Collected 


Within or Near au 1335a 


location: AC#OO AC#2 AC#1 AC#1 AC#2 AC#2 Acito-
Sample Date: 5125194b 6119194c 61191940 81'1194 81'1194 81'1194 81'14194 . 

Sample 10: 16365 17215 17276 17285 .17286 17287 112900

Contaminant of Concem I LRLd . ,.' '. 

::, ~;' (;.,;,.;j\;;~ 
....... 

Other Information Pertinent to Analysis 

Peak Stage (in feet) - - - 0.5 0.62 0.62 1.42 

Channel width (in feet) - - - 4.0 11.0 11.0 17.0 

Slope - - - 0.02 0.02 0.02 0.01 

AC#OO: 	 Grab sample from the Arroyo del Coyote at the road crossing to Technical Area III. 
AC'1: 	 Sampled 68 feet north of SNlINM Building 6540 in Technical Area III (State Planar Coordinates: 412891.812 East, 1453253.75 North). 
AC'2: 	 Sampled 0.10 mile northwest of Sled Track control center In Technical Area III (below ER sites) (State Planar Coordinates: 408321.031 East, 

1455309.25 North). 
AC#10: 	 Sampled 0.10 mile south of SNlINM Building 6643 and 130 feet north of ER Site 51 fence (State Planar Coordinates: 414735.312 East, 

1446522.25 North). 
--- ---_.- ---_._... _--_._._ ..... _--_._ ...... _--_.- ----

SConcentrations are in milligram(s) per liter. "NO" indicates not detected. A dash indicates that no analysis was attempted. 

bSamples collected May 25, 1995, were unfiltered. 

cSamples collected June 19, 1995, were preserved in the field but were filtered at the contract laboratory. All subsequent nonradioactive metal samples were 

filtered and preserved with nitric acid In the field. 

dLaboratory reporting limit, which is a limit indicating the concentration below which the confidence In value is limited and may indicate a false-positive value. 

erhese analytes were from unfiltered samples. 

'Concentrations for explosives are in microgram(s) per liter. 


~ 9'fhese explosives were from grab samples. 

hFirst value from September 3, 1995, analysis; second value from September 28, 1995, reanalysis. 
~ 
HMX = Homocyclonlte = Octogen 

s 
~ ROX = Cyclonite 

! 
!t 
~ 

http:1446522.25
http:1455309.25
http:1453253.75


z i 
I 
r. 

5125/94 

fiI19/94 

6119194 

811/94 

811194 

811/94 

8114194 

8125/94 172948 0.018U 1 0.025 0.17B 1 0.055 0.14B 1 0.055 0.53/0.036 
(equipment blank) 

~ 9/13/94 17295b MS 4.74c 12.86 0.27Ud 1 2.33 0.76U 12.02 1.22/0.68 

8Analysls by TMA 1 Eberline. 

bAnalysis by Quanterra. 

crhls one analysis includes uranium-234 only. 

drhls one analysis includes uranium-235 and uranium-236. 

B :: Material in excess of the minimum detectable activity was detected In the method blank 

U = Value observed is less than minimum detectable activity 

MS = Matrix spike (concentrations shown are pre-spike values) 


i 
~ 

I 
§ 
9 

!! 
j 

Table 3.6-5 

Results of 1994 Water Quality Analyses for Radioactive Species in 


Samples Collected Within or Near OU 1335 

19B 10.37163658 0.4U 10.43 17/1.016B 1 0.29 

172758 1.30 I 0.16 0.3/0.12 3.70/0.141.50/0.12 

1727s& 1.10/0.58 0.21U 10.36 0.32/0.221.30B I 0.36 

0.83/0.19172858 0.029U I 0.51 0.83/0.019 1.2/0.036 

4.0/0.064172868 0.13U 1 0.14 4.1 10.17 5.3/0.17 

172878 4.1/0.074 0.083/0.074 5.5/0.164.5/0.074 

172908 1.1B 1 0.017 0.0671 0.038 1.1B 1 0.017 1.2B 1 0.041 

20./0.75 1.2U 116. 

3.30/0.055 3.3OU 13.6 

0.40/0.066 -0.21U 11.4 

1.4/0.043 0.26U 11.4 

6.4/0.17 -2.3U 14.6 

6.1 10.11 I -O.34U 1 3.9 

1.1 10.041 I 0.88U 11.1 

0.034U 10.08 I 1.7U 12.7 

4.09/0.54 I 0.56U 12.31 

http:4.09/0.54
http:6.4/0.17
http:20./0.75
http:5.5/0.16
http:5.3/0.17
http:0.83/0.19
http:0.32/0.22
http:1.10/0.58
http:1.50/0.12
http:3.70/0.14
http:0.3/0.12
http:1.22/0.68


Table 3.6-6 

Background Concentrations of Metals and Radioisotopes for au 1335 


NO NO 

8.8 to 15.9 22.30 

6.8 to 13.9 22.41 

NO NO 

0.88 to 1.9 2.39 

NO NO 

0.01 to 0.309 

0.005 to 0.043 

0.06 to 1.36 

0.001 to 0.02 

NO to 0.26 

Thorium-234 0.5 to 1.33 

Thallium-208 0.233 to 0.36 

Uranium-235 0.02 to 0.13 

Zirconiumlniobium-95 0.01 to 0.127 

NO = Nondetectable 

Actinium-228 

Americium-241 

Bismuth-212 0.37 to 0.7 

0.53 to 0.97 

0.06 

0.002 to 0.019 

0.05 to 0.36 

0.001 to 0.025 

1.16 

0.89 

1.16 

0.02 

0.36 

0.025 

1.18 

20.80 

3.90 

1.33 

1.52 

1.92 

0.02 

0.26 

1.92 

0.42 

0.26 

0.34 

ALl09-951WPISNL:R3793-3 3-33 301462.133.03.000 02127196 3:13pm 
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layers that may influence infiltration and vadose zone transport characteristics. Vegetation, 
slope, soil permeability, and soil-available water capacity were thought to most affect 
infiltration characteristics. This study identified three vadose zone hydrogeologic settings in 
OU 1335: grasslands with low to medium slope, grasslands with medium to high permeability, 
and grasslands with low to high soil-available water capacity (Figure 3.6-3). 

3.6.3 Saturated-Zone Hydrology 

Information relevant to understanding the characteristics of the saturated zone underlying the 
OU 1335 has been generated as part of site-specific investigations at the CWL, the Mixed 
Waste Landfill (MWL). Technical Area V, the Liquid Waste Disposal Site (LWDS) and from 
monitoring wells and data assessment carried out under the SWHCP task (Figure 3.6-3). 
Table 3.6-7 identifies a selected group of monitoring wells that provide information relevant to 
assessing the saturated zone hydrology underlying the OU 1335. In addition to the wells 
included in this table, there are other monitoring wells installed near the CWL, the MWL, the 
LWDS, and in Technical Area V. Site-specific project files include basic data and data 
analyses for the various ER sites. Relevant reports include SNUNM (1993b), SNUNM 
(October 1995), SNUNM (March 1995), SNUNM (in preparation). U.S. Geological Survey 
(USGS 1993). Neel and McCord (1993). Foutz and McCord (1994). and Fritts and McCord 
(1995). 

OU 1335 brackets a major fault complex that subdivides the KAFB area into different 
hydrogeologic regions (SNUNM March 1995). Individual sites in the OU 1335 were found to 
be west of this fault complex in Hydrogeologic Region (HR) 1 and within the fault complex 
area (HR-2). The uppermost aquifer underlying HR-1 is in the upper Santa Fe Group geologic 
unit and is an unconsolidated to partially indurated porous media aquifer. The eastern portion 
of OU 1335 extends into HR-2, which includes segments of the Sandia, Tijeras, and Hubbell 
Springs Faults. The uppermost aquifer system underlying this area will be affected by these 
faults and will be found in different geologic units, including Santa Fe Group alluvial sediments 
and Tertiary to Paleozoic bedrock formatIons. In addition to complicating the local 
hydrostratigraphy, the faults themselves are likely to have a significant impact on ground-water 
flow. Figure 3.6-4 shows the locations of faults and the hydrogeologic regions in the 
southwestern KAFB area. 

The upper Santa Fe Group sediments underlying OU 1335 in HR-1 include alluvial fan facies 
that have prograded from east to west over axial basin fluvial facies (ancestral Rio Grande 
sediments). The uppermost interval of ground-water saturation underlying the western portion 
of HR-1 is found within the fluvial facies. The general characteristics of the uppermost aquifer 
in the fluvial facies include 

• 	 A general lithology that includes a heterogeneous mix of relatively well-sorted, 
interbedded fine- to coarse-grain sand 

Al.I09-95/WPISNL:A3793-3 	 3-35 301462.133.03.000 01125196 3:12pm 
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Table 3.6-7 

Selected Monitoring Wells Relevant to the Assessment of the 


Saturated Zone Hydrology Underlying OU 1335 


'.. Measuring Point BemIon .Oep1btowater <'" . 
Well Name (feet. amsI) (faet,<bgs) ~'RegIon AquIfer UnIt 

MRN-l 5.305.87 416.85 1 SFG-fluvial facies (completion 
approximately 100 leet below the top 01 

saturation) 

, MRN-2 5.305.51 416.0 1 SFG-fluvial facies (completion at the 

l top 01 saturatIOn) 

I KAFB-l00l 5,258.0 347.0 1 SFG-fluvial facies 

KAFB-l005 5,272.6 361:1.0 1 SFG-fluvial facies 

Heliport 1 SFG-fluvial facies? 

SFR-1S and SFR-1D 5,396.5 SFR-18-90.6 2 SFG--aHuvlal fan facies 
SFR-1D-139.6 

SFR-2 5,430.1 101.6 2 SFG--allwlal fan facies 

SFR-3P 5,497.0 163.3 2 SFG--alluvial fan facies 

STW·1 5,532.9 154.7 2 Teltfary conglomerate 

TRE-1 5,494.6 174.7 2 SFG--alluvlallan facies 

LMF-1 TBD 347.2 2 Abo Sandstone 

CWL MW-5U and MW-5l1-5,416.01 MW-5lJ-48O.5 1 SFG--alluvlal Ian facies 
MW·5L MW·5L-5,415.80 (MW-SU completion in uppermost 

MW-5L-4B4.3 saturated Interval; MW-5L completed 
approximately 50 leet below top 01 

saturation) 

MWL MW-4 (upper) 5,383.5 481.0 1 SFG--alluvlallan facies 

AVN-1 TBD 508.6 1 SFG--alluvlal fan lacles 
(completed approximately 50 leet below 

top of saturation) 

AVN·2 TBD 505.0 1 SFG--alluvlallan facies 
(completed in the uppermost saturated 

interval) 

amsl = Above mean sea level 
AVN = Technical Area V North 
bgs " Below ground sulfaca 
CWL " Chemical Waste landfill 
LMF = Large Mel! Facility 
MRN " Magazine Road North 
MW Monitoring Well 
MWL =Mixed Waste Landfill 
SFG " Santa Fe Group 
SFR South Fence Road 
STW = Solar Tower West 
TBD " To be determined 
TRE " Thunder Range East 
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• 	 A depth-to-water range of approximately 340 to 460 feet 

• 	 An unconfined aquifer 

• 	 A saturated zone with an estimated hydraulic conductivity ranging from 0.002 to 
0.0001 feet per minute 

• 	 No significant vertical gradient in the upper 150 feet of the aquifer unit 

• 	 A lateral hydraulic gradient of approximately 0.001 foot per foot toward the 
northwest 

The uppermost interval of ground-water saturation underlying the eastern portion of HR-1 is 
found within the fluvial facies. The general characteristics of the uppermost aquifer in the 

alluvial fan facies includes 

• 	 A general lithology that includes a heterogeneous mix of poorly sorted, interbedded 
medium- to fine-grain sand, silt, and clay 

• 	 A depth-to-water range of approximately 460 to 510 feet 

• 	 An aquifer that may be unconfined to semiconfined (that is, the water level in a well 
will rise above the depth were the saturation was first encountered) 

• 	 A saturated zone with an estimated hydraulic conductivity ranging from 0.001 to 
1.0E-5 foot per minute in the uppermost 10 to 40 feet 

• 	 Relatively continuous silty-sand interbeds with a higher hydraulic conductivity 
(approximately 0.005 feet per minute) underlying the uppermost 30 to 50 feet of the 
saturated interval 

• 	 A downward vertical gradient between the upper low-hydraulic-conductivity interval 
and the underlying silty-sand interbeds of approximately 0.05 foot per foot 

• 	 A lateral hydraulic gradient of approximately 0.001 foot per foot toward the west 

The uppermost interval of ground-water saturation underlying au 1335 in HR-2 will be found 

as unconfined to semiconfined aquifers in alluvial facies of the Santa Fe Group and piedmont 

alluvium and as semiconfined to confined aquifers in local bedrock units. East of the Tijeras 

Fault, the depth to water ranges from 90 to 160 feet, while just west of the fault the depth to 
water is greater than 450 feet. The estimated hydraulic conductivity of the local aquifers will 

be highly variable (from approximately 0.004 to 0.10 feet per minute in the shallow alluvium; 
1.0E-5 to 0.005 foot per minute in the Santa Fe Group alluvial fan facies; and 2.0E-6 to 
0.007 foot per minute in bedrock units) (SNUNM March 1995). The predominant hydraulic 
gradient direction is expected to be toward the west. However, the faults may create flow 
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boundaries that significantly alter the local flow directions. In addition, the hydraulic gradients 

across the faults may be extremely high. 

3.7 Cultural Resources Survey 

A cultural resources survey (including a historical and an archaeological survey) has been 
conducted for all SNUNM ER sites situated on KAFB and U.S. Forest Service (USFS) Cibola 
National Forest Withdrawn Lands. The objective of the cultural resources survey was to 
document any potential adverse effects from ER activities to sites eligible for inclusion in the 
National Register of Historic Places. To meet this objective, all survey information is being 
described, evaluated, and processed into an acceptable report that will be distributed to all 
involved agencies and interested parties. Appendix A provides details of the cultural 
resources survey methodology. 

The DOE, SNUNM, KAFB, the USFS Cibola National Forest, and the New Mexico State 
Historic Preservation Office will be contacted to determine which, if any, of the post-1987 
inventoried sites need additional work. The presence of historic landmarks or an 
archaeological site within the boundaries of the SWMU may change the scope and schedule 
of a SWMU work plan, and any such changes must follow the guidance and documentation of 
Field Operating Procedure (FOP) 94-68, "Field Change Contro!." 

3.8 Sensitive Species Survey 

The SNUNM ER Project is responsible for the identification, investigation, and remediation of 
hazardous waste sites that have resulted from SNUNM activities at KAFB. In anticipation of 
ER Project activities, SNUNM prepared an environmental assessment (EA) in compliance with 
the requirements of NEPA. As part of the EA, sensitive species surveys were conducted at 
OU 1335 sites in 1993 and early 1994. 

A key element in the EA is the consideration of potential impacts that the proposed RFI/CMS 
activities will have on extant populations of sensitive species. The term "sensitive species" 
here refers to all state- or federally listed threatened or endangered species, proposed or 
candidate species, and other species afforded special management consideration by a state 
or federal resource management agency (e.g., USFS Sensitive Species). The purpose of the 
survey is to document the actual or potential occurrence, either permanent or transient, of 
sensitive species populations at OU 1335 sites. Appendix B of this work plan provides details 
on the sensitive species survey methodology. 

The presence of sensitive species within the boundaries of the SWMU may change the scope 
and schedule of a SWMU Work Plan, and any such changes must follow the guidance and 
documentation of FOP 94-68. 
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3.9 Demographics 

The city of Albuquerque in Bernalillo County bounds KAFB on the north and northwest. The 
1990 census lists the population of Albuquerque as 384,734 and the population of Bernalillo 
County as 480,5n, which includes permanent residents of KAFB living on base in the KAFB 
housing areas. The Isleta Pueblo, which borders KAFB on the south, is the next nearest 
population center, with a 1993 population of 4,538. The western boundary of the general 
OU 1335 area lies approximately 3.5 miles south of the nearest KAFB housing areas, making 
OU 1335 remote from populated areas. 
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4.0 TECHNICAL APPROACH TO THE OU 1335 RFI 


The technical approach discussed in this chapter describes the application of the SNUNM 
streamlined approach (Appendix I of the PIP; SNUNM February 1995) to OU 1335 sites and 
provides details on additions and modifications to the technical approach outlined in the PIP 
(SNUNM February 1995). This chapter emphasizes actions and investigations unique to 

OU 1335. 

4.1 OU 1335 RFI Work Plan Approach 

The SNUNM technical approach described in the PIP (SNUNM February 1995) combines 

elements of the observational approach and data quality objectives (000) guidelines into a 
streamlined approach, which is consistent with the proposed RCRA Subpart S regulatory 

requirements (EPA July 1990). Figure 4.1-1 presents steps summarizing the modified 
SNUNM technical approach proposed for OU 1335. The discussion in this section is focused 
on modifications to the PIP technical approach. 

The decision logic follows the PIP technical approach until Step 9 is reached. At Step 9, 

confirmatory sampling is introduced as an option for SWMUs that may be eligible for an NFA 
determination but lack definitive information to place them into the administrative NFA 
category (Step 8). Step 9 allows limited confirmatory sampling (Step 10) to be conducted at 

sites to demonstrate that one or more of the criteria for an NFA proposal have been met. 
Steps 11 through 22 follow the technical approach description given in Appendix I of the PIP 
(SNUNM February 1995). 

Details presented in the sections that follow provide the basis for screening SWMUs into sites 
requiring alternate actions, administrative NFA proposals, or sampling plans for 

characterization through the RFI process. For SWMUs requiring a VCM, SNUNM will initiate 
the action under the conditions described in Section 4.5.4 of the PIP (SNUNM February 1995) 
and in accordance with the HSWA Module. Methods and protocols associated with sampling 
and analytical activities proposed later in this work plan are also defined and discussed below. 
This chapter also summarizes the approach to risk assessment that will be used to minimize 
the sampling activities needed to collect data of sufficient quantity and quality for making a 
decision to proceed to an NFA decision or to a eMS. 

4.1.1 Review of Archival Data 

The following archival information sources were available to help screen OU 1335 SWMUs: 

• The RCRA Facility Assessment (RFA) report (EPA April 1987) 
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• 	 The Comprehensive Environmental Assessment and Response Program (CEARP) 
Phase I report (DOE September 1987) and CEARP records contained in the 
Environmental Operations Record Center 

• 	 The RCRA Part B permit application 

• 	 Technical reports on past activities 

• 	 Interviews with facility personnel (current and retired) 

• 	 Historical aerial photographs 

The inactive status of many of the sites comprising OU 1335 resulted in a lack of records and 

files on past operations. Preliminary evaluations of the majority of SWMUs in OU 1335 have 
been conducted predominantly using information provided from ER Project interviews and 

historical aerial photographs. Technical reports, ER Project interviews, and aerial photographs 
have been used for OU 1335 sites to propose administrative NFA decisions, and to advance 

sites into sampling plans. The sections below describe this process in more detail. 

4.1.2 Site Visits and Preliminary Surveys 

4.1.2.1 Site Visits 

Several site visits were made to each OU 1335 SWMU to verify features identified on 

historical aerial photographs and to observe any evidence of hazardous waste operations. 
The site figures and site descriptions in this work plan reflect this intensive effort (see 

Chapter 5.0). 

4.1.2.2 Preliminary Surveys 

Unexploded Ordnance/High Explosives Survey 

From September 1993 to July 1994, KAFB Explosive Ordnance Disposal (EOD) conducted 

walkover surveys to clear OU 1335 sites of unexploded ordnance (UXO) and high explosives 
(HE). These surveys followed protocol established in a 16-week training course given to 

armed services personnel and consisted of visual observation to locate and remove UXO/HE 
on the surface. Field notebooks filed with KAFB EOD contain a record of all UXO/HE found 
and removed, whether the UXO/HE was inert or reactive, the duration of the survey, and who 
conducted the survey. Appendix C of this work plan contains survey findings for OU 1335 
sites. No live UXOIHE or significant UXO/HE debris was found at the OU 1335 sites. 
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Radiological and Land Surveys 

Between December 1993 and May 1994, following the UXO/HE survey (and prior to the 
cultural resources and sensitive species surveys), RUST Geotech Inc. conducted gamma 
radiation surface surveys to determine whether an imminent radiological health threat was 
present at OU 1335 sites (RUST Geotech Inc. December 1994). One-hundred-percent 
coverage was used on sites with suspected radiological activity on a 6-foot instrument grid 

spacing with a 6-foot sweep area. A 10-foot instrument grid spacing with a 6-foot sweep (60
percent coverage) was used on sites with a low potential for radiological activity levels. 
Radiological anomalies were defined as any measurement greater than 1.3 times the site
specific background activity levels. Appendix D of this work plan provides a summary of the 

RUST Geotech Inc. methodology and survey results. 

Physical land surveys were performed in conjunction with the radiological survey to spatially 
locate site boundaries, cultural features, and gamma anomalies. Existing survey control 

stations provided by SNUNM were used where available to establish coordinate locations. All 
horizontal coordinates were recorded in New Mexico Central Zone State Plane coordinates. 

Land survey field notes, sketches, and data are archived in the project raw data folios. 

Between 1987 and the present, SNUNM conducted various radiation surveys at OU 1335 
sites. The radiation surveys generally included a measurement at a direct-risk location at 

specific features (e.g., at a debris mound, pit, etc.). In some cases, a small area was 
delineated and gridded for measurement. Appendix E presents the results of these surveys. 

4.1.3 Screening of au 1335 SWMUs 

Based on archival material, site visits, and various preliminary field surveys, OU 1335 sites 

were screened by applying the technical approach described above and presented in 
Figure 4.1-1. The sections below describe and summarize the actions proposed for each 
SWMU (Table 4.1-1). 

4.1.3.1 SWMUs Proposed for NFA 

Section 4.5.3 of the PIP (SNUNM February 1995) provides the regulatory basis and general 

process for proposing SWMUs for an NFA decision at SNUNM. Each OU 1335 SWMU that is 
proposed for an NFA decision has met one or more of the following criteria: 

• 	 The site never contained constituents of concern (COC) 

• 	 The site has design and/or operating characteristics that effectively prevent releases 
to the environment 
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• The site clearly has not released hazardous wastes or COCs into the environment 

Proposals recommending NFA decisions for ER Sites 39, 53, and 194 have been submitted to 
the EPA because these sites have sufficient documentation to support one or more of the 
above criteria. Proposals recommending NFA decisions based on confirmatory sampling for 
ER Sites 38, 54, 56, 86, 89, 90, 108, 109, 112, 115, 191, and 193 will be submitted to the 
EPA pending sampling results. Confirmatory sampling could include screening surveys such 

as the radiation surface survey previously mentioned and/or soil sampling. 

4.1.3.2 	 SWMUs Proposed for VCMs 

As noted in Section 4.5.4.3 of the PIP (SNUNM February 1995) and in accordance with the 
HSWA Module, SNUNM may initiate a VCM at a specific site to reduce risk to human health 
and the environment, to reduce cost, and/or to reduce the overall cleanup schedule. VCMs at 
OU 1335 sites include the characterization and removal of solid waste such as drums, debris, 

and small volumes of contaminated soil. The VCMs also include removing soil and debris 
with small radiation anomalies detected and identified during the gamma radiation survey 

conducted by RUST Geotech Inc. (December 1994). Using these three criteria (risk, cost, and 
schedule), Table 4.1-2 summarizes the VCMs proposed for OU 1335 sites. 

4.1.3.3 	 SWMUs Proposed for Limited Confirmatory Sampling to Support NFA 
Determination 

As discussed in Section 4.5.3.2.2 of the PIP (SNUNM February 1995), confirmatory sampling 
or surveying may be initiated to demonstrate that a SWMU is eligible for a NFA decision. To 
be considered a candidate for an NFA proposal, each site must meet one of the three criteria 
listed in Section 4.1.3.1 of this work plan. If site-specific information is inconclusive, 
confirmatory sampling may be conducted to increase the confidence in the weight of the 
evidence and to allow the site to be proposed for a NFA decision. Based on these criteria, 

OU 1335 Sites 17, 38, 54, 56, 86, 89, 90,108,109,112,115,191, and 193 have been 
proposed for NFA decisions based on confirmatory sampling and/or surveying. 

4.1.3.4 	 SWMUs Proposed for an RFI 

SWMUs that go through the RFI process will meet the goals presented in Section 4.1.1 of the 
PIP (SNUNM February 1995). The RFI process for OU 1335 sites (Figure 4.1-1) begins when 
the conceptual model for the site indicates that the site poses a possible risk to human health 

and the environment (Figure 4.1-1, Step 11). Figure 4.1-2 shows the conceptual model flow 
diagram used for OU 1335. The conceptual model presented in Figure 4.1-2 has been 
modified from Figure 4-3 of the PIP (SNUNM February 1995) to reflect site-specific sources, 
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Table 4.1-1 

Actions Proposed for au 1335 Sites 


Confirmatory 
Sampling! 

Administra- Survey to 

I ER Site No. Site Name tive NFA Support NFA VCM RFI 
I 6 Gas Cylinder Disposal Pit (Building 9966) X X 

14 Burial Site (Building 9920) X X 

17 Scrap YardslOpen Dump (Thunder Range) X X 

38 Oil Spills (Building 9920) X 

39 Oil Spill-Solar Facility X 

53 Building 9923 X 

54 Pickax Site (Thunder Range) X 

55 Red Towers Site (Thunder Range) X X 

56 Old Thunderwells (Thunder Range) X 

85 Firing Site (Building 9920) X 

86 Firing Site (Building 9927) X X 

89 Shock Tube Site (Thunder Range) X 

90 Beryllium Firing Site (Thunder Range) X 

91 Lead Firing Site (Thunder Range) X 

103 Scrap Yard (Building 9939) X X 

108 Firing Site (Building 9940) X X 

109 Firing Site (Building 9956) X 

112 
Explosive Contaminated Sump (Building X 
9956) 

115 Firing Site (Building 9930) X 

I 117 Trenches (Building 9939) X X 

191 Equus Red X 

193 Sabotage Test Area X X 

194 General Purpose Heat Source Test Area X 

NFA = No further action 
VCM = Voluntary corrective measure 
RFI = RCRA facility investigation 
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Table 4.1-2 5 

! 
/I) 

<D Summary of VCMs Proposed for OU 1335 Sites 
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6 Gas Cylinder Disposal Pit (Building 9966)8 X 

6A Gas Cylinder Disposal Pit8 X 

17 Scrap Yards/Open Dump (Thunder Range) X X 

X 

55 Red Towers Site (Thunder Range) X X 

108 Firing Site (Building 9940) X 

117 Trenches (Building 9939) X 

193 Sabotage Test Area X 

14 Burial Site (Building 9920) X 

86 Firing Site (Building 9927) X X 

103 Scrap Yard (Building 9939) X X 

8A VCM has been completed at these sites. An NFA proposal Is in preparation. 
CMS Corrective measures study 
NFA = No further action 
VCM = Voluntary corrective measure 
RFI = Resource Conservation and Recovery Act faciYIy Investigation 
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COCs, pathways, and receptors. Sites that proceed to a risk assessment will be evaluated to 

determine the appropriate response action (e.g., an NFA decision or a CMS). 

The design of a site-specific sampling plan is based on four general questions: 

• 	 What are the potential sources of release of COCs (source characterization)? 

• 	 What is the nature and extent of suspected COCs at the site? 

• 	 Where are the highest concentrations of suspected COCs likely to be found? 

• 	 What are the transport mechanisms and pathways of the suspected COCs? 

Consideration of these four questions drives the selection of sampling locations, the depth at 
which samples are taken, and the analyses that are performed. 

Information resulting from screening the OU 1335 SWMUs indicates that EA Sites 14, 85, 91, 
103, and 117 require AFI sampling plans to determine the nature and extent of .potential 
hazardous constituents. These sites have been advanced to AFI sampling plan status based 

on: 

• 	 Archival records that discuss the presence of or potential for hazardous constituents 
in materials used at the site and process knowledge of activities at the site 

• 	 Analytical results from the CEAAP investigation (DOE January 1989) that show 
hazardous constituents to be present 

• 	 Site visits and field surveys that substantiate information provided in EA Project 
interviews 

The sampling plans in Chapter 5.0 of this work plan provide detailed information for each site. 

4.1.4 Open Burning/Open Detonation of Explosives 

OU 1335 contains numerous sites where explosives were detonated or burned during testing. 
The degree to which explosives were destroyed in these events had not been conclusively 
documented until recently. The U.S. Army Armament, Munitions, and Chemical Command 
(U.S. Army Armament Headquarters January 1992) sponsored a study from 1988 to 1992 to 
document the combustion by-products of open burning/open detonation (OBlOO) of rocket 
propellant and HE (Appendix F). This study was conducted to meet regulatory needs for 
treatment permitting under ACAA and for site investigation work under ACAA and CEACLA 
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(Ref. 603)1. The remainder of this section discusses the results of this study and how it 

relates to the approach in this work plan. 

The technical steering committee that developed the study was formed from experts in field 
sampling, instrumentation, field and laboratory analysis, environmental documentation, 
atmospheric dispersion, data processing, combustion and explosive phenomenology, and 
quality assurance (QA)/quality control (QC). The EPA Headquarters and Research Triangle 
Park provided technical guidance and support during the test planning and execution phases 
of the test as well as review of both data collection and analytical procedures and assurance 
of instrument accuracy. During the study, the EPA Atmospheric Research and Exposure 
Assessment Laboratory, QA Division, Research and Monitoring Evaluation Branch performed 
a technical audit that produced excellent results. 

The study consisted of OB/OD of HE or rocket propellant within a building (referred to as the 
bangbox). This building contained the combustion by-products that allowed for a quantitative 
determination of the emissions. Various types of monitoring equipment were used to provide 
the best information on the tests. 

Results of the study indicate that after OBlOD, the HE and rocket propellant are consumed to 
less than 4 parts per million (measured by the weight of total explosive). Table 4.1-3 shows 
the carbon emissions resulting from the combustion of trinitrotoluene (TNT). 

Table 4.1-3 

Carbon Emissions Produced by Combustion of TNT 


Carbon dioxide 97.20 

Carbon monoxide 0.50 

Carbon to Carbon10 volatile hydrocarbons and 
other organics 

0.57 

Elemental carbon (soot) 1.71 

TNT = Trinitrotoluene 

TNT was used in the test because it contains less oxygen than other commonly used military 
explosives. Oxygen-deficient explosives are less likely to bum as completely as other 

1Site-specific references are cited by the numbers assigned by SNUNM and are listed in numerical 
order in Chapter 6.0 (References). 
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explosives and, thus, provide a worst-case result for incomplete combustion by-product 

production. The amount of TNT surviving the detonation was 3.38 parts per million by weight. 

The two most commonly used types of solid rocket propellant (double-based and compOSite) 
were also tested. Solid rocket propellant is a mixture of chemicals held together by carbon
based binders (mostly rubber or plastic). The fate of the carbon-based binders is indicative of 
the fate of the rocket propellant. Table 4.1-4 presents the measured results of carbon

containing species. 

Table 4.1-4 

Carbon Emissions Produced by Combustion of 


Double-Based/Composite Rocket Propellant 


Carbon dioxide 99.64199.88 

Carbon monoxide 0.15/0.11 

Organic carbon 0.21/0.00 

Elemental carbon 0.00/0.01 

Table 4.1-4 shows the complete combustion (to greater than 99.64 percent carbon dioxide) of 

the carbon-containing materials in both types of rocket propellant. The tests clearly indicate 
that no significant amount of explosives or rocket propellant can survive an 08100 event. 

A second phase of the study was conducted at Dugway Proving Ground in Utah (U.S. Army 

Armament Headquarters January 1992). To collect emissions samples, various sampling 
devices were installed in airplanes and under the wings of airplanes that flew through the 

plumes produced by the OB/OD of rocket propellant and HE. Soil samples were also taken to 
improve the definition of the deposition of the combustion by-products in the environment. 

The tests involved large detonations (approximately 2,000 pounds) of HE and large OB events 
with rocket propellants (of up to 7,000 pounds). 

The results were generally consistent with the smaller-scale bangbox study described above. 

The data evaluation was complicated by the use of reclaimed (and therefore Slightly 
contaminated) HE. Compounds not used in the explosive tests were detected as residues in 

some soils after these tests, indicating that the site may have been contaminated previously 
by other unrelated activities. 

Even with these complications, the soil deposition from these large OB/OD events was very 

low. The highest value of deposition in soil resulting from the detonation of 2,000 pounds of 
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TNT was 0.68 parts per million of TNT. The detonation of approximately 2,000 pounds of 

hexahydro-1 ,3,5-trinitro-1 ,3.5-trazine (RDX) resulted in a maximum soil concentration of 15 
parts per billion of RDX. Other combustion by-products were detected in soils in even smaller 
quantities. The Dugway report lists the combustion by-products. 

The combustion by-products from these large explosive tests included some volatile and 
semivolatile compounds. A risk assessment for both toxicity and carcinogenicity was 
performed on all of the combustion by-products deposited in the soils from the tests. Based 
on the risk scenario and the constituent values given in the Dugway report, risks were 
calculated using the soil concentrations of COCs immediately following completion of the 
Dugway test. The risk assessment evaluated the risk level for the entire mixture of 
compounds present. Risks for each compound were assumed to be cumulative-a 
conservative assumption resulting in a higher calculated risk level. 

The EPA has not yet published the health effects data that are necessary to assess toxicity or 
carcinogenicity of several of the combustion by-products produced in the Dugway tests. 
Health effects data for similar compounds were substituted in the risk calculation for those 
particular compounds. Care was taken to select substitute compounds that would have 
conservative risk values (i.e., higher risk levels). Appendix F includes a more detailed 
discussion of the methods used and the results of the risk assessment. 

Even with the higher risk levels of the substitute compounds, the calculated risk levels for both 
toxicity and carcinogenicity were acceptable. A toxicity level of less than one (expressed as 
the Hazard Index) is the criterion defined by the EPA as acceptable. The Hazard Index 
calculated for the Dugway tests was 0.19. A carcinogenicity risk level of 10-6 or less is an 
acceptable risk level for residential land use-the most stringent future land use scenario. 
The carcinogenic risk levels calculated for the Dugway tests were less than 10-6. 

Explosives experts consulted by SNUNM interpret the Dugway report as evidence that soil 
residues from 08100 conducted at most OU 1335 sites would also have been in the similar 
parts-per-million range at the time of the testing. Most of the detonations in OU 1335 were 
significantly smaller than the 2,000 pounds of HE used in the Dugway tests. Negligible 
quantities of residue would have been dispersed in the air at the time of testing or would have 
been deposited over a large area at the site. At au 1335 firing sites, the combustion by
products deposited at the time of testing onto surface soils would be degraded by natural 
processes and further dispersed by wind and water over time. Experts believe it highly 
unlikely that these materials could still be detected on the soil surface of the firing sites. 

The acceptable toxicity and carcinogenic risks discussed above were calculated assuming a 
residential risk scenario and using deposition values measured immediately after the Dugway 
test ended. Because of the smaller quantities of explosives used, any residues that may have 
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4.2 

been deposited at most of the OU 1335 sites would have been less significant than those 

from the Dugway tests. Those residues would have been dispersed and degraded over a 
period of many years. It can be assumed, then, that the toxicity and carcinogenic risks from 
the combustion by-products of the explosives testing at the OU 1335 sites will, thus, be even 

less than those calculated for the Dugway tests. All the sites in this OU are proposed for 
future residential or industrial land use. The risk levels allowed for these land-use scenarios 
are generally higher than the 10-6 level allowed for residential land use. 

Based on the described studies, SNUNM does not believe it is necessary to sample for HEat 
the following sites where OS/OD occurred: 

• 	 ER Site 55: Uncased explosives were detonated above ground level. 

• 	 ER Site 85, Firing Sites 2-4: Uncased explosives were detonated at or above 
ground level. 

• 	 ER Site 86: Uncased explosives were detonated at ground level. 

• 	 ER Site 109: Uncased explosives were detonated in shallow subsurface. 

• 	 ER Site 193: Uncased explosives were detonated at or above ground level. 

However, the results of this study may not apply in the following situations: 

• 	 During 00 tests in which the HE was not properly initiated and which resulted in a 
low-order detonation (e.g., the HE burned or was thrown rather than detonated) 

• 	 During the detonation of very large explosives quantities where HE blocks were 
stacked together and the initiation of the detonation may have resulted in an 
asymmetrical detonation with the potential to throw uncombusted chunks of HE from 
the detonation event 

The first situation may have occurred during tests at ER Site 85 (Firing Site 1). The second 
situation may have occurred at ER Site 91. 

Investigative Methods 

The field investigations conducted at OU 1335 sites will use nonintrusive surveys and intrusive 

sampling methods. Nonintrusive surveys may include UXO/HE, radiological, geophysical, and 
land surveys. Intrusive sampling may include field-screening, surface and subsurface soiV 

sediment sampling, debris sampling, and concrete sampling. Appendix E of this work plan 
and ER Project operating procedures contain detailed descriptions and references of these 

methods. Figure 4.2-1 illustrates the decision logiC used for the sampling plans presented in 
Chapter 5. 
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4.3 Analytical Methods and Requirements 

This section defines au 1335-specific analyte lists for HE compounds, metals, and 
radioisotopes; methods of analysis; and OAlOC protocol for duplicate samples, matrix spikes, 
equipment rinsates, and field and trip blanks. Based on historical operations knowledge 
gained during archival activities, not all parameters analyzed by particular EPA methods will 
be required at au 1335 SWMUs. Table 4.3-1 provides an example of the analytical summary 
tables provided in Chapter 5.0 of this work plan for all sites requiring RFI sampling plans. The 
generic OAPjP (Annex" of the PIP [SNLlNM February 1995]) and Appendix E of this work 
plan contain sample size and container requirements. 

4.3.1 Analyte Lists 

The following lists analytes that are referenced in the Chapter 5.0 sampling plans of this work 

plan: 

• 	 Metals, including arsenic, barium, beryllium, cadmium, chromium, lead, mercury, 
selenium, and silver 

• 	 RadiOisotopes, including lead-210, radium-226, radium-228, thorium-228, 
thorium-230, thorium-232, uranium-234, uranium-235/236, uranium-238, and 
cesium-137. 

• 	 Semivolatile organic compounds (SVOC) 

• 	 HE including Composition-4, baratol, nitroguanadine, RDX, and homo-cyclonite 
(HMX); black powder, Composition-C and B, pentaerythirtol tetranitrate (PETN), and 
TNT 

4.3.2 Analytical Methods 

Samples will be digested according to EPA Method 3050, followed by analysis (SW-846 

protocol [EPA November 1986]) for one or more of the following analyte lists: 

• 	 HE compounds, by EPA Method 8330 

• 	 Metals, by EPA Methods 6010nooo 

• 	 svacs, by EPA Method 8270 

Debris samples will undergo a toxicity characteristic leaching procedure (TCLP) extraction 
(EPA Method 1311) prior to analysis for one or more of the analytes listed above. Analytical 
methods used on the TCLP extract are identical to those listed above. Radioisotope analysis 
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may also be performed on digested soil, sediment, and subsurface soil samples as follows: 

• 	 Lead-210, radium-226, and radium-228 by gamma spectroscopy 

• 	 Thorium-228, thorium-230, thorium-232, uranium-234, uranium-2351236, and 
uranium-238 by alpha spectroscopy 

The generic OAPjP (Annex II of the PIP [SNUNM February 1995]) does not currently specify 

methods for radioisotope analysis. However, analytical laboratories will submit results and 

counting errors, blank results, duplicate results and relative percent difference, tracer or spike 

results and recoveries, instrument calibration documentation, control standard results, 

detection limit determinations, and all raw data. 

4.3.3 QA/QC Requirements 

Laboratory OA/OC requirements for number of duplicates, matrix spikes and matrix spike 

duplicates, equipment rinsates, and field and trip blanks will follow the requirements presented 

in the generic OAPjP (SNUNM February 1995). Off-site analytical laboratories will provide 

Level III data in a report format that meets all requirements of the generic OAPjP (Annex II of 

the PIP [SNUNM February 1995]). 

4.4 Data Reduction and Analysis 

Data will be generated from UXO/HE, radiological, and land surveys as well as from field

screening and analysis of surface soil, channel sediment, subsurface soil, debris swipe 

samples, and site background samples. The group performing the work will reduce and 

analyze the survey data, and issue a report. Analytical data will be validated as outlined by 

Laboratory Operating Procedure 94-03, -Handling, Packaging, and Shipping of Environmental 

Samples, Operating Procedures; and as required by the generic OAPjP (Annex II of the PIP 

[SNUNM February 1995]). Annex IV of this work plan contains specific information on the 

management and presentation of data for OU 1335. 

Statistical reduction of analytical data obtained on background samples will be performed to 

establish the background variance of metals and radiosiotopes in surface and near-surface 

soils. Detection limit values will be entered into the statistical calculation at one-half their 

reported value. Duplicate samples will be averaged, and the mean values will be used in 

calculating background variance. The EPA (Barth et al. March 1989), SW-846 (EPA 

November 1986), and the PIP (SNUNM February 1995) provide general guidelines on these 

calculations. 

To determine whether further sampling activities are needed to support a risk assessment or 

whether a CMS is warranted (see Section 4.2.4.3 of the PIP [SNUNM February 1995]), 
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analytical data on the cumulative effect of site·specific COCs will be compared to the site 

background concentrations and action levels developed by SNUNM for metals and 
radioisotopes. When SVOCs and HE are analyzed as part of the site COC list, the analytical 
results for these COCs will be compared to action levels in proposed Subpart S (EPA July 
1990). If specific SVOCs or HE compounds do not have a proposed action level, an action 
level will be developed according to the methodology presented in Section 4.2.4.3 of the PIP 
(SNUNM February 1995). When the specific effects of COCs have been defined at a site, the 
cumulative effects will be determined. Sites that have SVOCs and/or HE compounds present 
above action levels either will be advanced to further sampling activities if needed to support a 
risk assessment or will undergo a CMS. 

4.5 Approach to Risk Assessment 

If the mixture of COCs is detected at concentrations exceeding action levels and/or 
background concentration levels, risk assessments may be conducted. Human and ecological 
risk assessments will reflect the approach discussed in Chapter 4.0 and Appendix N of the 
PIP (SNUNM February 1995). DOE Orders 5820.2A (DOE 1988) and 5400.5 (DOE February 
1990) will guide risk assessments for sites containing radioisotopes. The risk assessment 
methodology will quantify the increased risk of an individual or population to contract cancer or 
have acute or chronic toxicity effects resulting from exposure from a hazardous or radioactive 
waste site. 

4.6 Risk-Based Actions 

Completing a risk assessment will result either in a VCM followed by an NFA or in a CMS. As 
discussed above, if risk assessment (Figure 4.1-1, Steps 13 through 22) at a site indicates 
that the risk is acceptable to human health or the environment (Figure 4.1-1, Step 11), the site 
can be removed from the HSWA Module through an NFA proposal (Figure 4.1-1, Step 12). If 
the risk assessment indicates unacceptable risk to human health and/or the environment, a 
CMS (Figure 4.1-1, Step 14) will be conducted at the site. 
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5.1 

5.0 EVALUATION OF SOLID WASTE MANAGEMENT UNITS 


Introduction 

This section evaluates site conditions, data needs, and sampling approaches necessary to 
achieve the DaOs defined for OU 1335. The specific work plan sections for ER Sites 14, 85, 
91, 103, and 117 provide details of additional data needs. 

Several field procedures are applicable to all SWMUs undergoing site characterization in 
OU 1335. These include non intrusive surveys, VCMs, contingency sampling approaches, the 
dispositions of investigation-derived waste, and general analytical requirements. These 
procedures are detailed below. 

5.1.1 Nonintrusive Surveys 

Before sampling activities begin at any site, a supplemental UXO/HE survey will be performed 
to clear the site. Sensitive species surveys have been performed at all OU 1335 sites to 
comply with NEPA requirements (Section 3.8) and to support any potential ecological risk 
assessments (Section 4.5). Sections 4.2.3.3.7 and 4.2.3.3.8 of the PIP (SNUNM February 
1995) identified all other potential receptors. Sample locations will be surveyed using either a 
global positioning system (GPS) or a land survey. 

5.1.2 Voluntary Corrective Measures 

Several sites in OU 1335 are scheduled for VCMs, which will include a cleanup of surface 
radiation anomalies that are in excess of 1.3 times the site-specific background levels as 
determined in the radiation survey conducted in 1993 to 1994 (RUST Geotech Inc. 1994). 

The VCM process has been implemented at several sites. Table 5.1-1 lists the sites within 

OU 1335 where VCMs were conducted to remove surface radiation anomalies. Both point
source and area-source radiation anomalies at the ER sites were removed. Confirmation soil 
samples were collected following removal of all radiation anomalies, and the results will be 
presented in a report documenting the VCM activities (RUST Geotech Inc. in preparation). 
The specific site evaluations in Sections 5.2 through 5.6 discuss VCM activities other than 
those listed in Table 5.1-1. 

5.1.3 RFI Contingency Sampling 

Analytical data from the initial sampling effort will be evaluated and compared to background 

levels or risk-based action levels (whichever are higher) for any mixture of COCs present. If 
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Table 5.1-1 


Surface Radioactive Contamination at OU 1335 


ER Site 
,No~;" 

i; c " "':: 

.~IACfeage 
.c, ERSiteName. . SUrveyed 

T~of SliNey 
Coverage 

Number of Point 
SOurces 

• DetectedlRemoved 

Number of Area 
Sources 

DetectedlRemoved 

14/85 Burial Site/Rring Site 
(BUilding 9920) 

1.4 100% 0 1/1 

17 Scrap Yards/Open Dump 
(Thunder Range) 

2.5 Walkover 515 0 

55 Red Towers Site (Thunder 
Range) 

14.7 100% 1231123 111 

1031117 Scrap YardlTrenches 
(Building 9939) 

6.3 100% 8/8 13/13 

108 Firing Site (Building 9940) 2.0 100% 0 11/11 

191 Equus Red 3.7 100% 515 0 

~ Sabotage Test Area 0.5 100% 717 3/3 

the COCs at a sampling point exceed these values and additional data are needed to define 
the nature and extent of contamination, a contingency sampling program will be initiated. 

During this program, surface and near-surface soil sampling points with elevated 
concentrations of COCs will be bracketed by establishing a sampling grid on 5-foot centers 

from the sampling point extending 10 feet in all directions from the anomaly. The surface and 
near-surface soils will then be sampled for only the elevated COCs. 

To determine the vertical depth of contamination, boreholes will be drilled and soil samples 
will be collected at depths of 5, 10, and 19 feet (or as specified in the site-specific sections 
[Sections 5.2 through 5.6]) or to auger refusal. If SVOCs are identified, the borehole will be 
field-screened for SVOCs at 1-foot intervals from 0 to 20 feet. Samples will be collected using 
the following criteria to determine the sample intervals for laboratory analysis: 

• 	 The depth at which organics were first detected 

• 	 The highest field-screening concentration 

• 	 The deepest sample with detected organics 

• 	 The next interval below the deepest interval with detectable organics to confirm that 
the bottom of the contaminated zone has been identified 

If no SVOCs are detected during screening, the previously specified sampling intervals apply. 
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5.1.4 Investigation-Derived Waste 

Section 4.3.4.2 of the PIP (SNUNM February 1995) and Appendix E of this work plan discuss 

general procedures for managing ER Project investigation-derived waste. 

5.1.5 General Analytical Requirements 

If on-site laboratory measurements indicate radioactivity levels greater than the 95-percent 
confidence upper tolerance limit for site-specific background levels, the samples will be 
analyzed off site using gamma spectroscopy methods. Level III analyses will be requested on 
all off-site samples. The generic OAPjP in the PIP (SNUNM February 1995) provides 

laboratory OA/OC requirements. One-hundred percent of the samples will be field-screened 
or analyzed by on-site laboratories unless otherwise specified in the following sections. 
Twenty percent will be sent for off-site analysis. 

5.1.6 RFI Site Investigation Format 

Sections 5.2 through 5.6 provide an evaluation of the OU 1335 SWMUs undergoing the RFI 

process and present the following information: 

• Site description and history, including location maps and site photographs 
• Results of previous investigations; 
• A conceptual model for each site and the DOOs; 
• Proposed VCMs for the site (if appropriate); and 
• Sampling and analysis plans. 
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5.2 ER Site 14-Burial Site (Building 9920) 

5.2.1 Description and History 

ER Site 14 is a burial site located west of Building 9920 (ER Site 85) on KAFB, approximately 
1,500 feet east of SNUNM Technical Area III. The site is situated approximately 7,000 feet 
west of Lovelace Road (Figure 5.2-1). Three types of burial pits were originally reported to be 
on the site (Ref. 074); however, only two pit types actually are present (Ref. 844). 

The pits at Site 14 are located somewhere within the 250-square-foot graded area to the west 
of Building 9920 (Ref. 545). This section discusses the first pit type (hereinafter referred to as 
Pit Type 1), which is about 140 feet from Building 9920. However, its exact location is 
unknown (Ref. 060, 545). The other group of pits (hereinafter referred to as Pit Type 2) is 
located 30 to 50 feet west of Building 9920 (Ref. 844). Pit Type 2 is actually part of ER 
Site 85 (Firing Site 1), which Section 5.3 addresses. Evidence of these burial pits is neither 
visible on the site nor apparent in historical aerial photos (Figure 5.2-2). The area around the 
site slopes gently to the west and is graded and clear of vegetation. The surrounding area is 
covered by desert grasses and cacti. A third pit type (hereinafter referred to as Pit Type 3) 
was an area where radioactive material was allegedly buried but is actually a surface 
deposition associated with ER Site 85 (Firing Site 2). Section 5.3 addresses this site. 

Pit Type 1 is a shallow depression where minor amounts of debris from a test were buried 
(Ref. 844). In the mid-1970s, an aboveground explosive test was conducted with 6,000 to 
8,000 fluorescent light bulbs (Ref. 844) to see whether the vacuum in the bulbs, when broken, 
would suppress the shock wave of the detonation. Mercury, considered a hazardous material 
(Ref. 074), was present within fluorescent light bulbs. The light bulbs were placed in wooden 
boxes, 2 by 2 by 8 feet, then placed around a 10-pound explosive charge (Ref. 844). After 

detonation, the light bulb and box debris were collected and sent to the landfill (Ref. 844). 
The remaining debris (a small number of glass shards) was graded to a low spot in the test 
area, approximately 2 feet deep, and covered with a layer of soil. 

A VCM was conducted in September 1995 to remove a soil area source with elevated 
radiation levels in the vicinity of ER Site 85 (RUST Geotech Inc. in preparation) (Section 5.3). 

5.2.2 Previous Investigations 

ER Site 14 was identified during investigations conducted under the CEARP (DOE September 
1987) and the RFA (EPA April 1987). No records regarding waste disposal at this site were 
found during either of these investigations. 

AUll-951WP/SNL:A3793-5 5-4 301462.133.03.000 02112196 2:19pm 



...-..:"' ,, ', _=" "1 / , 
i ('I
. 

: 

'~i 
f! 
'I I~'-.' . 

.... 
I 

'I' 
,: 

/..
--'~" - -

VI ,...,~ J 

, / 

/' 

",1 
( 

'J 

30 '462 .133.02.000/cw B12 

406000 413000 420000 	 427000 ~4ODO 


<:" . 	 ~~,,'- ,,, - I \.. /' "<;:<'l~ - . \ ~ : () . , ' . -" - f~	 f' 
~ . ~ ,-_ " .... ~ ./' .- ~ ... '. _~ '" '... 	 I ~... • 1 ,./ • _ . ... • , /1~ f- "" , .- -~ " - .. : \ 'C,,, .... "'f-;'-' / \I'..~ \ \ !/: : ~ , ) .... .:.' / \ 

:t ~" 	 ( "/ ... \ / '- \ ~ ,', . ~ ,,~ ' { " . / \ ' I ' - ! . "...... - ; '" / ' ......\ " I \~ \ \,-......-::. ... ~ }' \ ( I I \ \ 1 i I 


... 1>-.._ ,:-"' ... 1"'--- -- '" ~,,,/ \. ',,~ \ '\ '\ ~?:- / ~/ ...~ 1: I : /" /
"..1' .... 

, ,-._.__ "., 7-. ' ( . ... " " \ f I/,,' i \ /, :~. i I " 	 " (/ i 

. I ""... \ / ./ " ' I '.>" /' / . \ :>..>;: / I I / 


" /"----} ''\'", 1-·'-....... / /. , _ i \' .... .('-......""-\ // \ 1- /--\'<\ I' / //" // / 

, - I \ ",>, I '-? "... , 1~ '/ \ 	 \ ,- , \ ' - , ,

I i \ ..:::..~... ' /... ,""-" l! .tO / I; · I \ I \ /"'/'-,,) 

,I / , __""~::::..:.' '... " ~' ' '\ l \. ".-- --' \ .: I 1 \ f '\ / / /

i ,i i '--. ,- 'I'", ; ''I ! \.~.. ,Cl~ ', .J '1 / I " 	 \: !\ \ 
, / i \ ~ "Y" __,, ; ,j , ~<l' 'V \ Manzano Ii , J ,":!/ ! ", 


F=--=::.I-I, - --(__ - ._L ___ ._ ,____ - - t .---\ ........ ""--,, 1," "Y""t. /"' " Gate j,' /:n1.· . :' !j A ~// 

" I \ ! '-',.. ', "" ,.".:-... i.l ,.. ",Q'.A / ', '\ 'fl / i(': \) ) , ;--/ /' ; ..\ /1

~ f ( .......... ) ...........~ ; - . ~ J ;I \ f , I /.' .' \ /
I ...........'\~.... 

". I \ I ,. -~~---- ..,.'.------., ,\~ - (~ '. \ " '0./ ',- , '/ / "//


'" j \: --.~-~~- Ti " ' .... .- -iy . ~ ,."..,...... .~L. Y:--7-~~ 9 C--) J"'V\/,,", )/' / / /1 

"i , _J, " 1 \ '" /. - -,-~'l'I' I ,:, ,-- /' /',', I' 


~"', : ..--'\;' i :":::11'---..... - ~ -~.. 1"- <......,'1(/ \,-; ,- ~ II ~/ "'''' t· I' .....--'_, j / // \ .... /7-/ f /~; ;J 

~ . / 	 I ' ~ a. )',j ~~ .)/ 

r 

-,/' t ~ ~ I !~. I :,' II' ;' / ' ,. .,J ,

'I I ' - I 	 / ' \ ' .y ,7 ,,-,.• , : L' , - , ..,'; " /-- (I,1 "I 	 ...... , . , /'/ ~'.J,L.; ;)/, ,\"" /
'j ! • i / ",- ' ~ \, >f ', I ':-:(~-r-" .-, , \, /' / / / 


1 
 ~ 	 I I ... ./" -\. ~ '\ /I I • 1 ~ I.... I 


I --i\' . 4 i I / \] "< • : '\ ~ ,( ; / 	 ) / / )"""7.-/
1 . I - \ I + I - I I /' + -. "(/J / /' + ' "...,/, /
~1 	 ~§ " 	 ,-; I / , , "o . \.., i ~" ,. /,' /', f /+ I ~ - -- i--- \ ' 36 ' 7 /',.." I .' 	 / ' I <.. ,.I 	 '0 r,.-:,----./ , \ -- "- . -- - - - .. -- . _. ___ , I A \ " ..- ,,__ J ; ;!/ . ""/ - /f "-.. / 	 8
~ ~::t?-~ . ~ / i '" '\ / ......: .-.- / / t" 	 cJ 

--- -- ,'I . . ~'-I IT" 5' --'275 ,~\~,,----,- ~.-- ,~_-r-c'if /\:1\ 	 / >- ,I' // ...., 8~ '-
'f \, 	 It.. , ;- I \ I "f\ '\.,~~ --'. ',. ' \ \ ·,,,, ,W,.\ ,/ .../ c'-.".,.,.;. ... ,./ / -", 


!:. '1 I 1 \ _ I ,,' , <\~( , 155 ,',, '~ '. \ \\ / \"\ /-/ // \, // /:/ 88 ",I I ) 

: : ", \ ";-" - - " ~.-,I,,---; ~ '" \' ..,~ \ I d , , ' \ iL./~ 	 V 

Ii 83 Ii I I - , ':" '-"'0 ...10 ......... " ~ ...." \.~\ \ \j ) : // J""...... /"{ ,L/ 

I ' \ ' ~\ ~ 	 " 'l1 \ \ ,r' I ~ / / ~ I : Ii L? ' ',.- "' ~1' ''"' I I \ I '" ,~... \ \; .~ i;-.......-; /' ~ -:. .... ..;........ , r 

I , I, -' , \ : , ~ I 1\ _ --- .... " ''fi'' ! I ;' _j, - _"'" /',;;; .. ...... /' , .

I',-- N ",--' TJ ') ~,\ 37j :1 //1 2 ' \ .. I \\. i -1 i / f;::;:;;'-""'" , ,, / 1/ ,
' i , . IJ ~' '. !-r':' " \ \\" i ,~y \..,..//. 	 ' ('-.~~ Qt611 I	 ~
• l l " 351 i ' 	 \ \ ~ ~ I .,~ - ". 1" ,


\ ; I Ii :. " ;" --~ - '_"',,__uI I \ 2j .... ",>-",/ ~ __ _ '-' -- , .-~ - tr---- ~<~..-I

/ 1 i \ ............ ,,~ I ~;- . I 1\ : 1;1 I -...::~. ~ ... _" ~... _ ..w_. __ ... ~-·-·-···.,·--·-~ ~ 1 


c-_~,-r - -"-I ' · r.kt' "'j' 1 i : .., 00 - ,; i ER Si~ \ \1.fl,S' -------"<'"\: ; ... --- - -,.
- ~ : ~.- . ' i,.... ' , .. II 1j~2~12 t a 14 C:;;~<;/ --' \ ,- " -+--- -'. - 9I I
 

: '\, / I i"- '-" --:'1';--< ,'> !7i; I -0..,: /;t_ . / ~'" \.e /' C. ', ..r j I 0-
! __y !'x·,-- ,J 2 "'\ i L " 'j l 001 09 ,' .../f' " S?~,?-,,'i0'O' '. ~ ----...\ -/i' : ' " ' 
i: if J ~\~_ :~~/-, j ," r" 13~'---- 1: I 153 ; 1~~/f-~ / "'\ 	 /1-' .... , I I ": \ , " 


'-r· ~...J L,\/I:· ~_ ..".'" II 'Q',): l"'t;i--)~ ,«;- ~~ " \ + 6~/ -,,--- ..----.......... ~-~·\I + ...".......... /... 
§ 


8 
 + i ii ( [" -" /, i i ",r-i '-'----'-'( I'·,..J.' \/~.' ~ ' 154 \ 	 .c:;-Y ' J ',...... ,,~. '-." / 
£ 


~ 

:_F:Ht~.: -r -I. - - ""I'-.. ". -'->-,:':"-'(' II 1 ~'., ~ ! ___ , 11 ~ Sit:<; / / ( \ ~ "- -"'''' ~ 

f r-;mi IT I / I - ...~41 1\ D ~ .... ,.-- ./. I....- \ 150\ ~ ....,. ' ,.' \ ;:/1 \'-.,..
l_;;_.:.t~+~ - I . - I / 1 /' ~ / -- ': .-41.,( : ' (1 0' : / \'. '. // 	 ,i' 	 J ,-,-Ii ' I[.1! I II . ; / / //' .' 1 .' 1 ,.......-/ '1 iJ \ %> :<S" / i '- - -' 


I,
1 

I II [ IU • I ' i ////' ' ~ ! 7" 	 - j , O "e/ .'".
i -4. ,i -1.1- f ' /',./ , / '", i 	 .. 8 ~ ~ ~ ,. L~,_·__ ~_J" ----i'J-~-r;0 I i ! ' ......... ://~/ /- A I , ....,.-,.' _ - .. - - " i 9-> ,-:;. 1'--- -77-~ "-- ...
,_;;,, __ .-..Ji. I---i-!j--Ljt' / 1<-/ , ]~ ~ ..... ..:.'.)"141 " .. " 1// '.. L.. ~_ . / I 618 "'-' -"--'~ 
 J\

· -1~~...J..:...!.,. __"'_____...i..-. .... - ./ "' J. _ ... .......,. - ... - - __ : ~ I" " / 	 ~"" .....
J 	 \
" 	 ( T _ _ _ '\:...t-~ - _ ' 

~-. M~~ine R d' ( 	 1'"'---. "'--iJ1."fl-; ,,1,- 0 - ~'. --., \\ r----'" .......~ __ oa \: 	 ~~.-~ '\t "!:!;.:.~./ "-- ..'E,tlcal R I \ 


- .-!o.._ .. _ -----_ ._....._._~_._._ 	 I ',. ~-f-~i::~ h......... _ R--- .. ~~~g~- "--"" ~ -,.. --- - - ~ ./ "-', 

" r-' 17H~'-"" - .---- r -.145. i, "·,~A ,L':::-17-" ::::- , oad , .... - ....,-1·..' -'----- . 
\'\, 

, 54 ~:1 6' ~t1~~~~/1'L lfl~r-..-! ,~:T~~-~~~ - ~ \ \", -"'I\~ 2? /(i' -- :~~-::::·::'?~ ',..- 
" 	 .: '£- ;N, ,, "I ,\.,,' ~ (~ . \ -,\ I ,; + ,'-' -- L "" 	 u,. ,,,- - E: '~~1 j/ 14~- -.' \-,', /-- !\' / 11 .'...')~\ ' ,.... i 


:...... '\ 	 - 9 17~ DJ' ' ,~ JLJ e'", 6 " -"\
i '" 17 i 14vt4~ . -'Y. ___ - .. --- -___ \ 

r---- -- -" )', )~, - , ,,_~,.1 1 i1 9170 1'_' Target R;a}::-;::Z'o---· ..
~	 \\ 
I I \ v: " ( "- ., .. --- -- , --.
iii .....-...J ~/;....., ',~ ""'". .J :' 7D 7 \ 
. .I I Cl /I 	 \
' ,J "-. -	 I 
iii !2'.~"Z ' / 6A -.;'0 	 I ; \ 

t--.- ..-.--'-.;-....:.~ '(0 (;.. .... :/ / 	 .: 
0 

\- 6~ \!l)
0 


..' 1 Q' Yl;,,, ' ,- S I . 

./ :// \ i:i' J... / r..... '"'' . ! 	 i 


I ./ I '\ YQ ", / ~ /' ....__ __ ...$.".:i.:c~;:*./ }J 

I V I O~'" "" • i _" I
..!
I ''' -'-''-'' , ' <./ '" / ':!f 	 I I -. ': - ;

: ;' ! \\. /~ 	 L.: l 0;. .~) 1 i , , 'II. - - ...--- - - • ;'

/' ...... / 	 I --A'...··'~-.J.. , .' ". /
! \ "" ~/ 	 t____ .._____ i t~:=_-.~:..--- _.........--:-~ .. .. >,...... 


... - ", .. 
~4D(}()406000 413000 420000 	 427000 


Legend 
Kirtland Boundary 

Technical Area Boundaries 

Roadways (all types) 

Drainage features 

Environmental Restoration Site 14 
-
D Other Environmental Restoration Sites 

o 3300 6600
-
Scale in Feet 

o 800 1600
-
Scale in Meters 

Sandia National Laboratories, New Mexico 

Environmental Operations Geographic Information System 


Figure 5.2-1 

ER Site 14 
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Figure 5.2-2 

ER Sites 14 and 85 




In February 1994, KAFB EOO conducted a surface visual UXOIHE survey of ER Site 14. No 

UXO/HE material or debris was found during this survey (Appendix C). 

In March 1994, RUST Geotech Inc. (1994) conducted a surface gamma radiation survey at 
ER Site 14 (see Appendix D). Background radioactivity was measured at approximately 10 to 
12 microroentgens per hour (J.LRlhr). One anomalous soil area source was detected in the 

range of 13 to 50 JiRlhr at the location where a small pressure vessel marked with 
"Radioactive Material" decals was found (Figure 5.2-3). The radioactive soil area source 
appeared to be shine 1 from the pressure vessel. This turned out to be an area of soil 
contamination that was cleaned up during the radiological VCM in September 1995. 
Subsequent surveys did not find elevated radiation levels associated with the pressure vessel 

(RUST Geotech Inc. in preparation). 

5.2.3 Conceptual Model 

Initial Conceptual Model 

The initial conceptual model for ER Site 14 is a burial area where waste was disposed of in 

one pit approximately 2 feet deep and covered with a layer of soil of unknown thickness. 

Section 5.3, ER Site 85, discusses the other pit types. 

Existing Information on the Nature and Extent of Contamination 

No evidence of these burials is visible on the site or apparent in historical aerial photographs. 
The historical account of the materials placed into the pit is the only source of information on 

the COCs. From this information, it is concluded that the mercury present in the pit is from 
the small number of glass shards from the 1'Iuorescent light bulbs. Figure 5.2-3 shows the 
probable location of the pit. 

Potential Contaminant Migration Pathways 

Figure 5.2-4 shows the potential contaminant migration pathways of surface water, air, and 

soil if COCs are actually present at ER Site 14. The surface-water pathway only exists during 
excavation of the burial pits when excavated soils may be exposed to precipitation. This 
exposure will be minimized by placing excavated soils directly into containers at the time of 

excavation. Air is a potential pathway because the contents of the burial pits may be exposed 
to wind during excavation. This exposure pathway will be minimized through dust-suppression 
techniques, such as water spray. The limited precipitation, the low-permeability surface soil, 

1Shine areas are radiological activity areas resulting from "reflection" of radiation from other 
sources that are not in the soil. 
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Figure 5.2-3 
Locations of Burial Pits at ER Site 14 
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the limited mobility of the potential contaminants, and the low infiltration rates preclude ground 
water as a primary pathway (SNUNM February 1995). Ground water will not be investigated 
unless a hazardous source with the potential to reach ground water is identified. 

Potential Public Health Impacts 

Public health impacts associated with ER Site 14 (see Figure 5.2-4) include the dermal 
exposure and ingestion of surface water from the surface-water pathway during excavation. 
However, because the soils/debris will be containerized at the time of excavation, exposure 
via the surface-water pathway is considered secondary. The receptor exposure via the air 
pathway during excavation includes inhalation and ingestion of particulates suspended by 
wind as well as direct dermal exposures. In the soil pathway, dermal exposure by dust and 
direct dermal exposure from soil during excavation are considered primary. 

5.2.4 Data Needs/DQOs 

The primary data need for ER Site 14 is characterization of the SWMU as a potential source 
of hazardous waste or hazardous constituents. This characterization will include defining both 
the nature and the extent of waste (Table 5.2-1). The focus of the characterization will be to 
determine whether the level of mercury in the soil of the pit is below action levels. Sensitive 
species surveys have been performed at the site to comply with NEPA requirements 
(Section 4.5). Sections 4.2.3.3.7 and 4.2.3.3.8 of the PIP (SNUNM February 1995) identified 
all other receptors and receptor scenarios. 

Table 5.2-1 


Data Quality Objectives for ER Site 14 


Data Type Data Needs Action 

Source characterization Characterize the nature and extent 
of COCs in walls and floor of the 
excavations. 

Collect confirmation soil samples in 
the pit walls and floors after 
excavation. 

Environmental characterization None. None. 

Potential receptors None. None. 

COC = Contaminant of concern 

5.2.5 Sampling Plan 

The following subsections describe the objectives and technical approach of the sampling 
plan, intrusive sampling, and analytical requirements for ER Site 14. 
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5.2.5.1 Objectives and Technical Approach 

The sampling plan for ER Site 14 is designed to collect adequate samples to meet the data 
needs outlined in Table 5.2-1. Specifically, sampling will be conducted to determine whether 
the COCs in the pit exceed action levels. The sections below provide details on the ER 
Site 14 sampling plan. 

5.2.5.2 Intrusive Sampling 

All intrusive sampling will be conducted according to procedures and methods presented in 
Appendix F. 

A 20- by 20-foot grid centered on the burial site location will be set up on 5-foot centers. A 
sample will be taken at each grid intersection at a depth of 18 to 24 inches. Samples will be 
taken from 25 locations. 

5.2.6 Analytical Requirements 

ER Site 14 will be analyzed according to the methods listed in Table 5.2-2. The soil samples 
will be analyzed for mercury. 

Section 5.1.5 provides the general analytical requirements. 
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Nonlntru$ille Sampling . ,:..".,. 

UXO/HE Radiological GPS 
Survey Type Survey Survey Survey 

Number of Units 1.3 acres 1.3acres 251Xlints 

IntruSive Sampling 
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Sample Number of Sample If! OJ 
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Name of Sample/Location Media Sample Type Samples Depth (!) :::< 

Firing Sile (surface soil) Soil Grab 25 18-24 in. x 25 

I 

QA samples x 9 

Total '.," ""."" .. " Ct····,···'.··,': .. ,.....:..'.. :.... s" .... "','" 34' ..•. 
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aField-screening (Level 1111 analyses). 
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5.3 ER Site 85-Firing Site (Building 9920) 

5.3.1 Description and History 

ER Site 85 consists of a series of four small firing sites located west and north of 
Building 9920. The site is located approximately 1,500 feet east of Technical Area III and 
7,000 feet west of Lovelace Road (see Figure 5.3-1). The area immediately around the site 
slopes gently to the west and is graded and clear of vegetation. The surrounding area is 
covered by desert grasses and cacti. 

Four firing site/test areas are associated with ER Site 85 (see Figure 5.3-2). Explosives were 
limited to 50 pounds or less during testing. Building 9920 was the control room for the firing 
sites (Ref. 060). The main portion of Firing Site 1 is located in an approximately 20- by 
30-foot area immediately west of Building 9920. Another smaller portion of Firing Site 1 is 
located in a 10- by 10-foot area 30 feet to the north of the building. Firing Site 2 is a series of 
tanks and pressure vessels located about 140 feet west of Building 9920. Firing Site 3 is the 
former location of an inflatable building. Firing Site 4 is the location of the cable suspension 
facility located approximately 1,300 feet northwest of Building 9920. This section describes 
the tests conducted at each of these sites. 

Firing Site 1 is associated with explosives testing previously described as Pit Type 2 in 
Section 5.2 (Ref. 019). Six pits approximately 6 feet deep were dug (Refs. 018, 019, 074, 
483). Another reference says the shots were in 6- to 8-foot-deep holes and were covered with 
concrete plugs (Ref. 279). Although the references give conflicting information on the location 
of the pits, the pits were close to Building 9920, either between the building and two yellow 
boxes approximately 20 feet west of the building (Ref. 018) or about 30 to 50 feet west of the 
boxes (Ref. 844). Beryllium discs (approximately 100 grams total) were placed in the pits 
(Refs. 018, 019, 483). An explosive charge was then placed on top of the discs and 
detonated, propelling the beryllium downward (Refs. 018, 019). Although some of the 
beryllium vaporized, most of it remained in fragments in the holes (Ref. 390). Between tests, 
the pits were covered with approximately 6 inches of soil and were ultimately backfilled 
(Refs. 019, 035). One test did not provide a complete (high-order) detonation (Ref. 019). 
Beryllium discs (a total of approximately 100 grams) were placed in the pits (Refs. 018, 019, 
483). A small HE charge was then placed on top of the discs and was detonated, propelling 
the beryllium downward (Refs. 018, 019). However, most of the pieces of HE were retrieved, 
and the area was burned to consume the residual HE (Ref. 019). One interview stated that 
the beryllium shots were done in a trench to the west of the cable run boxes. 

Firing Site 2 is associated with tests conducted in the late 1970s that simulated a nuclear 
reactor core meltdown with the molten core material coming into contact with water 
(Refs. 019, 074,329,545,839). The simulated core contained zirconium, nickel oxide, 
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chromium oxide, iron oxides, magnesium, molybdenum oxides, and about 40 kilograms of DU 
(Refs. 018, 019, 074, 329, 545, 839). This simulated core material was ignited, and the 
uranium reacted exothermically with the available oxygen (Ref. 839). High temperatures 
developed during the reaction, melting the various components (Ref. 839). The molten metal 
was then dropped into a 4-foot-wide and 14-foot-long steel tank of water (referred to as the 
VGES tank), creating a steam explosion (Refs. 074, 839). These series of tests contaminated 
the soil around the northernmost corner of the VGES tank (Ref. 839). The core material was 
deposited in the graded area, and the water was pumped onto the ground (Refs. 060, 074, 
545). The area was later graded, the soil was pushed to the side, and a gravel cover was 
placed over the test area (Ref. 019). A small amount of DU may be present in the soil just 
south of the VGES tank (Ref. 061). 

An aerosol experiment that used 100 grams of cesium iodide was also conducted in a tank 
(Ref. 019). The tank was vacuumed afterwards, and approximately 90 percent of the cesium 
iodide was recovered (Ref. 019). 

At least three other types of tests were conducted on the surface at either Firing Site 1 or 
Firing Site 2. The first type of test involved cadmium sulfide experiments (Ref. 390). Small 
discs containing about 5 to 10 grams of cadmium were blown apart, and the material was 
dispersed (Ref. 390). The total quantity of cadmium used in these experiments was estimated 
to have been approximately 100 grams. In a second type of test, dispersion was studied in a 
test that used 10,000 to 11,000 grams of manganese dioxide per shot (Refs. 018, 019). In a 
third type of test, lithium hydride shots were conducted in an unspecified area of ER 
Site 85 (Refs. 263, 638). The estimated size of the total area affected by the three types of 
firing tests is about 500 by 200 feet (Ref. 390), although it is not clear if this area represents 
one or more firing sites, because the combined area for Firing Sites 1 and 2 is similar in size 
and dimension. 

Firing Site 3 occupies the area referred to as the "old air building." Inflatable buildings were 
used to sample the postdetonation environment (e.g., gas and aerosol) of HE with and without 
tracers (Ref. 839). At least eight explosive dispersion tests involving DU were conducted 
within the old air building (Ref. 839). A typical test involved approximately 47 to 220 grams of 
DU powder and 0.5 pounds of Composition (C) 4 HE (Ref. 839). The HE charge was 
detonated to study the dispersion of DU (Ref. 839) while the building trapped the emissions 
(Ref. 839). Plastic sheeting was placed on the unpaved floor of the building before each test 
to capture the dispersed DU (Ref. 839). After the test, the aerosolized uranium was allowed 
to settle onto the plastiC, which was then rolled up by site personnel (Ref. 839) and disposed 
of in the MWL (Ref. 839). The old air building has since been removed from the site. 

Firing Site 4, the Cable Suspension Facility, is approximately 1,300 feet from Building 9920. 
Three concentric roads (fire breaks) that ring the site are the only visible remnants of the test 
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site. The farthest fire break from the site center is approximately 1,300 feet away. The first 
test program conducted at the Cable Suspension Facility was the SSAGE-2 test series 
(Ref. 839). A sphere containing approximately 220 grams of DU was detonated using 
0.5 pound of C-4 HE (Ref. 839). This test apparently did not go as planned because the 
sphere fragmented into large pieces (Ref. 839). Site personnel recovered about 100 grams of 
the 220 grams of DU from this test (Ref. 839). According to site personnel this was the only 
DU experiment conducted at this facility (Ref. 839). However, a number of other tests were 
conducted at the Building 9920 complex. The larger explosives tests described below would 
have been conducted at Firing Sites 2 or 4, because testing at any of the closer firing sites 
would have produced significant damage to the complex. Approximately 50 to 100 pounds of 
baratol, which contains barium nitrate, were used in some of the tests at this location 
(Ref. 035). Barium oxide produced by the explosion dispersed into the air and was depOSited 
on the soil in the vicinity of the test area (Ref. 035). 

Most recent testing primarily involved shock-wave experiments using air detonations of 
hydrogen (Ref. 390). Methyl acetylene-propene-propadiene (MAPP) gas and 
bromofluoromethane were also used (Ref. 390). Small quantities of toluene, methanol, 
isopropyl alcohol, acetone, and inorganic acids used for cleaning may have been dumped on 
the ground outside Building 9920 (Ref. 390). 

Large pieces of shrapnel and explosives were typically picked up or burned after tests were 
completed at this site (Ref. 390). Any finely divided material may have been left scattered 
about the site (Ref. 390). 

A radiological VCM was conducted in September 1995 to remove a soil area source with 
elevated radiation levels (RUST Geotech Inc. in preparation); Section 5.3.2 discusses the 
results. 

5.3.2 Previous Investigations 

ER Site 85 was identified during investigations conducted under the CEARP (DOE 
September 1987) and the RFA (EPA April 1987). The primary source of information for these 
investigations was interviews of site personnel (Refs. 074, 279). 

SNUNM Health Physics personnel conducted radiological surveys of the VGES tank area and 
found an elevated level of radioactivity (Ref. 839). No elevated radiation levels were identified 
at the former location of the "old air building" (Ref. 839). SNUNM Health Physics personnel 
recently found a relatively large fragment of DU in the field near the Cable Suspension Facility 
(Firing Site 4) (Ref. 839). 
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In February 1994, KAFB EOD conducted a surface visual UXO/HE survey of ER Site 85. No 

UXOIHE material or debris was found during this survey (Appendix C). 

In March 1994, RUST Geotech Inc. (1994) conducted a surface gamma-radiation survey at 
ER Site 85. Background radioactivity was measured at approximately 10 to 12 J.lRlhr. One 

soil area source was detected in the range of 13 to 50 J.lRlhr). A small pressure vessel 

marked with "Radioactive Material" decals was also present on the site. The radioactive soil 

area source appeared to be shine from the pressure vessel. This turned out to be an area of 
soil contamination that was cleaned up during a radiological VCM in September 1995. 
Subsequent surveys confirmed that no elevated radiation levels were associated with the 
pressure vessel (RUST Geotech Inc. in preparation). 

5.3.3 Conceptual Model 

Initial Conceptual Model 

The conceptual model presented for ER Site 85 is an explosives testing site containing four 
firing locations. Firing Site 1 involved tests that were detonated both underground and on the 

ground surface; metal fragments would have been contained in the pits. Firing Sites 2 and 3 

involved tests that were detonated on the ground surface. Firing Site 4 involved tests 

detonated slightly above ground level. Firing Sites 2 and 4 may have dispersed metal 

fragments into the air, with subsequent deposition onto surface soils. 

Section 4.1.4 discusses the study of OB/OD of explosives and rocket propellant, the resulting 
concentrations of COCs, arid the risk associated with those concentration. Detonation of 

2,000 pounds of explosives did not result in COC levels that exceed acceptable risk. ER 
Site 85 tests used an order of magnitude less explosive than those discussed in Section 4.1.4; 

all tests at Firing Sites 2 through 4 were high-order. Therefore, samples will not be collected 
for HE at Firing Sites 2 through 4. Firing Site 1 is an exception because a low-order 

detonation that dispersed HE fragments on the ground surface occurred at this site. 

The small quantities of nonchlorinated solvents dumped on the ground at Building 9920 would 
have volatilized and would no longer be present at the site. 

Existing Information on the Nature and Extent of Contamination 

Samples from five boreholes installed at Firing Site 1 in August 1995 (Figure 5.3-3) were 

collected at 5-foot intervals to a depth of 20 feet and were analyzed for HE, metals, and 

radioisotopes. HE was not detected in any of the samples. Metal concentrations ranged from 
nondetected to 580 ppm (barium). Table 5.3-1 summarizes the sampling results for metals 
and radioisotopes. 
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Table 5.3-1 

Summary of Analytical Results at ER Site 85 


. ..-.-. : 
C.J<.j Upper'ToieranceUmit 

/' ;.,····c><ooc 
i Metals 

Arsenic 

I Barium 

Beryllium 

i Cadmium 

Chromium 

I Lead 

Mercury 

I Selenium 

Silver 

Radioisotopes 


Actinium-228 


Bismuth·212 


Bismuth-214 


Cesium-137 


Potassium-40 


Lead-210 


Lead-212 


Lead-214 


Radium-224 


Radium-226 


Radium-228 


Thorium-227 


Thorium-228 


Thorium-232 


Thorium-234 


Thallium-208 


Uranium-238 


~~~~ 'I·" (95-percentconfldence)..... 

mglkg 

NO to 4.5 

67 to 580 

NO 

NO 

NO to 12 

9 to 110 

NO 

NO 

NO to 13 

SamplirmR~ 

pCilg 


NO to 0.829 


NO to 0.971 


0.391 to 0.694 


NO to 0.0467 


0.132 to 19.3 


NO to 1.53 


0.488 to 0.813 

0.424 to 0.7n 

NO to 1.93 


NO to 1.69 


0.323 to 0.786 


NO to 0.181 


NO to 0.829 


0.335 to 0.916 


NO to 1.19 


0.405 to 0.655 


NO to 0.718 


mglkg 


1.4 to 4.2 


51 to 140 


0.28 to 0.59 


NO 


8.8 to 15.9 


6.8 to 13.9 


NO 


0.88 to 1.9 


NO 


pCilg 


0.76 to 1.06 


0.37 to 0.7 


0.53 to 0.97 


0.01 to 0.309 


14.3 to 19.1 


0.27 to 2.8 


0.722 to 1.15 


0.66 to 1.22 


0.43 to 0.97 


0.06 to 1.36 


0.43 to 1.05 


NR 


NR 


0.23 to 1.20 

0.5 to 1.33 

0.233 to 0.36 

0.003 to 2.06 

8.07 

196.75 

o.n 
NA 

22.30 

22.41 

NA 

2.39 

NA 

1.16 

0.89 

1.16 

0.06 

20.80 

3.90 

1.33 

1.52 

0.968 

1.92 

1.05 

NA 

NA 

1.258 

1.92 

0.42 

1.1 

aOata from Sandia National LaboratorieslNew Mexico, October 1994. "Background Concentrations of Constituents of Concem to 
the Sandia National LaboratorieslNew Mexico Environmental Restoration Project," Sandia National Laboratories, Albuquerque, 
New Mexico. 
NR =Not reported 
NO '" Not detected 
pCi/g = Picocuries per gram 
NA = Not applicable 
mglkg =Milligrams per kilogram 
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Potential Contaminant Migration Pathways 

Potential pathways of contaminant migration at ER Site 85 include air, surface soil, surface 
water, infiltrating surface water (into the subsurface), and ground water (Figure 5.3-4). The air 
pathway is a concern only in high-wind situations, because both the metals and the DU are 
dense and would not be resuspended easily; therefore, the air pathway is considered 
secondary. The surface-soil pathway is a concern from a direct-ingestion, residential-risk 
scenario, primarily because most of the potential COCs would have been deposited on the 
surface. The surface-water pathway is a secondary concern because of the limited 
precipitation (less than 9 inches per year) in the area and because of the small size of the 

tests. 

Infiltrating surface water could provide a way for potential contaminants located on the ground 
surface to leach into the subsurface. However, the lack of significant concentrations of COCs 
on the surface and the local climate (low rainfall and high evaporation rates) make this a 
secondary pathway. 

The ground-water pathway is probably not significant because of a lack of significant 
concentrations of COCs at the surface. The depth to ground water in the local area has not 
been precisely determined. The nearest monitoring well to ER Site 85 is at the CWL, where 
water was encountered at approximately 500 feet below ground level (see Table 3.6-6 and 
Figures 3.5-4 and 3.5-5). The expected depth to ground water and the lack of significant 
infiltration during rainfall events (high evaporation rates) make this a secondary pathway. 

Potential Public Health Impacts 

Public health impacts associated with ER Site 85 include dermal exposure and the ingestion 
of surface water from the surface-water pathway. However, because of limited annual 
precipitation, exposure via the surface-water pathway is considered secondary. The receptor 
exposure via the air pathway includes inhalation and ingestion of particulates suspended by 
the wind and direct dermal exposures. Direct dermal exposure and inhalation, ingestion 
exposure via the air, and soil pathways are considered secondary exposure routes, based on 
the low concentrations of COCs at the surface. 

5.3.4 Data Needs/DOOs 

The primary data needed for ER Site 85 is characterization of the firing sites as potential 
sources of OU, metals, and HE. This characterization will include defining the nature and 

extent of DU, metals, and HE present at the site (Table 5.3-2). If a hazardous source is 
identified, additional data may be required to characterize the underlying soil or surface-water 
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Table 5.3-2 

Data Quality Objectives for ER Site 85 


>;iData1":we > !i.• · ...·•.·.·•·••.•·•. DataN~.i./·· .. i.. i.i';. ..ri~: Action 

Source characterization Characterize the nature and extent 
of COCs in the surface soils. 

Characterize the nature and extent 
of COCs at selected locations 
(contingency data). 

Collect soil samples from the firing 
site and analyze for depleted 
uranium and target analyte list 
metals. 

Collect subsurface samples under 
each area where coes were 
found above action levels and 
where inadequate characterization 
exists. Analyze for depleted 
uranium and target analyte list 
metals. 

Environmental characterization Geotechnical parameters. None. 

Potential receptors None. None. 

COC = Contaminant of concem 

and ground-water pathways. 

Sections 4.2.3.3.7 and 4.2.3.3.8 of the PIP (SNUNM February 1995) identify all other 
receptors and receptor scenarios, respectively. Level III analyses will be performed on all 
off-site samples. 

5.3.5 Sampling and Analysis Plan 

Sample collection for all the sites in this OU (including ER Site 85) will be performed 
according to the methodology presented in Appendix E. Appendix E also describes the 
specific technical approaches for performing UXO/HE, radiological, and land surveys. QC 
samples (including duplicates. matrix spikes, field blanks, trip blanks, and equipment rinsates) 
will be collected as specified in the generic QAPjP of the PIP (SNUNM February 1995). All 
samples collected for laboratory analyses will be screened for gross-alpha, gross-beta, and 
gamma activity to meet U.S. Department of Transportation sample shipping requirements. 

5.3.5.1 Objectives and Technical Approach 

The sampling plan for ER Site 85 is designed to collect adequate soil samples to meet the 
data needs outlined in Table 5.3-2. Sampling will be conducted to determine whether RCRA
regulated hazardous waste is present at the site and to determine whether a release to the 
environment has occurred. Following supplemental UXO/HE and land surveys, intrusive 
sampling will be conducted to characterize the COCs at ER Site 85. Random samples will be 
collected from the four firing sites. The samples will be analyzed at the in-house laboratory, 
and 20 percent of the samples will be sent to an off-site laboratory for verification. 
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Field-screening will also be conducted to monitor the site for health and safety concerns. 

Depending on the concentrations of COCs found in surface soil samples obtained from the 
initial sampling, additional surface and/or subsurface sampling may be conducted to define the 
extent of COCs at the site. Air sampling may also be conducted at the site to support a 

baseline risk assessment if COCs are detected above action levels and background 
concentration levels. The sections below provide details on the ER Site 85 sampling plan. 

5.3.5.2 Nonintrusive Surveys 

Prior to initiation of sampling activities at the site, a supplemental UXO/HE survey will be 
performed to identify HE and UXO in the area. Subsequent to this survey, a land surveyor 

global positioning system will identify the locations of the surface samples. The area of Firing 
Site 1 to the west of the cable run boxes will be evaluated with ground penetrating radar 
(GPR) to determine if pits, or a trench, are present in that area. 

5.3.5.3 Intrusive Sampling 

Surface soil samples will be collected to characterize the site according to the procedures and 
methodology presented in Appendix E. 

A total of 20 surface soil samples will be collected from Firing Sites 1 through 4 (five samples 

from each site). A sampling grid on 5-foot centers will be set up in Firing Sites 1 through 3, 
as shown in Figure 5.3-5a and b. A sampling grid on 20-foot centers will be set up for Firing 

Site 4, as shown in Figure 5.3-5b. 

The five sampling locations at each of the firing sites were randomly selected from the grid 
using a random-number generator (Figure 5.3-5a and b). The samples will be analyzed using 

inductively coupled plasma for target analyte list (TAL) metals and gamma spectroscopy for 
DU. In addition, samples from Firing Site 1 will also be analyzed for HE residues using high

performance liquid chromatography (HPlC). Twenty percent of the samples will be sent to an 

off-site laboratory for verification. Off-site samples will be analyzed for TAL metals and for HE 
at Firing Site 1. If in-house analysis detects radiation levels above the 95-percent confidence 
upper tolerance limit for site-specific background levels, the samples will also be analyzed off 

site for isotopiC uranium. If the GPR detects pits or a trench to the west of the cable run 
boxes, five boreholes will be drilled to 8 feet. Samples will be collected from the 6- to 8-foot 

interval. 

Contingency samples will be collected to determine the extent of COCs at the site, if any 
surface soil samples from the test area contain COCs at concentrations above action levels 

and background concentration levels. Subsurface soil samples will be collected at depths of 
5, 10, and 15 feet below ground surface if COCs are detected in the surface soil samples 
above action levels and background concentration levels. Additionally, air sampling will be 
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Figure 5.3-5b 
Potential Soil Sampling Locations at ER Site 85 



conducted at the site to support a baseline risk assessment if COC concentrations in surface 

soil samples are at or above action levels and background concentration levels. 

5.3.6 Analytical Requirements 

ER Site 85 samples will be analyzed according to the methods listed in Table 5.3-3. The 
samples will be screened using inductively coupled plasma for metals and gamma 
spectroscopy for DU. Samples from Firing Site 1 will also be analyzed for HE residues using 
HPLC. Twenty percent of the samples will be sent to an off-site laboratory for verification. 
Off-site surface soil samples will be analyzed for TAL metals, HE residues (Firing Site 1). and 

isotopic uranium if screening detects radiation levels above the 95-percent confidence upper 
tolerance limit of site-specific background levels. 

Level III analyses will be requested on all off-site samples to ensure data of sufficient quality 
to define the extent of contamination at the site and to support risk assessment calculations. 
The generic OAPjP in the PIP (SNUNM February 1995) provides laboratory OA/QC 
requirements. 
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5.4 ER Site 91-Lead Firing Site (Thunder Range) 

5.4.1 Description and History 

ER Site 91, the Lead Firing Site, is located 1.6 miles west of the Solar Tower Facility and 
0.6 mile southwest of Technical Area III, south of Magazine Road (Figure 5.4-1). A gated 
fence surrounds the center of the test site. The site boundary extends beyond the fence, as 
determined from previous soil-sampling surveys. The total size of ER Site 91 is approximately 
20 acres. Five other ER sites are located in the vicinity. ER Site 91 is located adjacent to the 
western end of the 19-foot-diameter shock tube at ER Site 89 (Figure 5.4-2). Other sites in 
the area include the General Purpose Heat Source Test Area (ER Site 194), the Gas Cylinder 
Disposal Pit (ER Site 6), Scrap Yards/Open Dump (ER Site 17). and Old Thunderwells (ER 
Site 56). The site is on KAFB land permitted to the DOE. In general the terrain is flat, with a 
gentle slope to the west and a shallow arroyo located several hundred feet to the north. 
Vegetation is primarily desert grasses and tumbleweeds. 

The formal name used by the SNLlNM line organization for ER Site 91 is the Flyer Plate Test 
Site. The flyer plate tests were conducted to determine whether impact fuses in a high
velocity reentry vehicle could activate before the critical firing components were destroyed by 

the vehicle impact. 

The tests were designed to study the behavior of the warhead firing components upon impact. 
In these tests, explosively driven flyer plates were fired against a stationary target vehicle. 
Velocities of up to 12,000 feet per second were achieved. Initially the flyer plates were not 
rotated, but later it was found that rotating the flyer plates to impact the target vehicle at an 
angle would more accurately simulate the actual impact conditions of a reentry vehicle 
(Refs. 091, 456). 

The flyer plate tests began in 1962. Prior to 1975, the flyer plates were large (approximately 
1 foot thick and 4 by 4 feet square) and were constructed of either aluminum or Lucite™. 
Typically 4,000 pounds of the explosive cyclotol (TNT +RDX) was used to drive each of the 
nonrotating plates (Ref. 456). The tests were conducted in the vicinity of the current lead 
firing site. 

After 1975, flyer plates of various sizes were employed. The flyer plates varied from 1.8 to 
5.5 inches thick, were 12 to 20 inches in diameter, and were constructed of aluminum 
(Refs. 455, 456, 457, 610, 624). Explosive charges associated with these tests varied from 
200 to 1,000 pounds of C-4 or C-4/nitromethane mix (Refs. 453, 467, 624). 

The flyer plate tests continued into the late 1980s when the program was discontinued. 
Currently no testing takes place at ER Site 91. 
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In order to improve the energy transfer between the explosive and the plate and for increased 
accuracy in controlling the speed and rotation of the plate, a barrel was developed in 1979 to 
house the explosive and the flyer plate (Refs. 456, 607). The initial barrels were cast iron, but 
steel-jacketed lead barrels were later used because of the significant procurement time 
required and higher costs of the cast iron barrels. The lead barrels weighed from 4,000 to 
12,000 pounds, depending on the amount of HE used. Each barrel was placed inside a 
corrugated pipe buried in the trench where the testing occurred (Refs. 453, 456). Another 
trench constructed perpendicular to the explosive system trench housed instrumentation and 
camera bunkers (Figure 5.4-3). The trenches were approximately 6 to 8 feet deep. 

Approximately five lead barrellflyer plate tests were conducted using 1,000 pounds of C-4 
explosives (5,000 pounds total) and 14,000 pounds of lead (70,000 pounds total). 
Approximately eight lead barrel tests were run using 300 pounds of C-4 explosives 
(2,400 pounds total) and 4,000 pounds of lead (32,OOO pounds total) (Ref. 647). 

The barrel was destroyed during each test, and fragmented lead was released to the 
environment (Ref. 612). According to one source, two shock waves were associated with the 
explosions. The first shock wave heated the lead to near melting temperatures; the second 
shock wave dispersed the lead (Ref. 520). The cloud containing the lead and explosive 
combustion by-products dissipated in a variety of directions, depending on local wind direction. 
The cloud was the source of lead contamination at the site (Figure 5.4-4). 

5.4.2 Previous Investigations 

ER Site 91 was identified as a potential SWMU during investigations conducted under the 
CEARP (DOE September 1987) and the RFA (EPA April 1987). In 1992 Hydrologic & 
Geoscience Consultants Limited (H&GCL) in cooperation with New Mexico State University 
(NMSU) conducted a sampling program at the site (H&GCL and NMSU September 1992). 

Eight surface soil samples collected during the H&GCL program were analyzed for lead, 
beryllium, antimony, and uranium. Lead was detected at concentrations ranging from 151 to 
1,480 milligrams per kilogram (mg/kg), with a mean concentration of 679 mg/kg. Beryllium 
concentrations ranged from 0.6 to 0.9 mg/kg, with a mean concentration of 0.7 mg/kg. The 
total uranium concentration ranged from 1 to 2 micrograms per kilogram (f.l.g/kg), with a mean 
of 2 f.l.g/kg. Background levels for beryllium at SNUNM range from 0.1 to 1.1 mglkg (SNUNM 
September 1995). Because beryllium at the Lead Firing Site is within the background range 
levels and it was not used at the Lead Firing Site, beryllium is not considered a COC. 
Radioactivities for uranium ranged from 0.68 to 2.72 picocuries per gram (pCi/g), with a mean 
activity of 1.21 pCVg. Antimony was not detected at the site. 
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As part of the same study, H&GCL and NMSU collected additional surface soil samples at ER 
Site 91. A sampling grid covering approximately 20 acres was established over the site, and 
samples were analyzed for lead. Lead was detected at concentrations ranging from 17.44 to 
2,790 mglkg, with a mean concentration of 342.5 mglkg. lsoconcentration contour maps 
generated from these data define three areas of elevated lead concentrations (see 
Figure 5.4-5). North of the fence surrounding the site, lead concentrations are greater than 
1,500 mglkg. At the second area, near the northeastem fence comer, lead concentrations 
range from 1 ,000 to 1,500 mglkg. The third area of elevated lead concentrations is located at 
the pit proper, with lead concentrations of greater than 1,500 mglkg. 

SNUNM conducted a scoping sampling program at ER Site 91 in July 1995. Three boreholes 
(BH-1, BH-2, and BH-3) were drilled to 20-foot depths in the three areas of elevated lead 
concentrations to determine the vertical extent of contamination (see Figure 5.4-5). The 
boreholes were sampled at 0-,5-. 10-, 15-, and 20-foot depths, and SNUNM on-site 
laboratories analyzed the samples for RCRA or TAL metals (including lead) and for gamma 
activity. Lead concentrations in the borehole samples ranged from nondetected to 17 mglkg, 
suggesting no significant lead contamination at depth. Table 5.4-1 summarizes the 
radioisotope activities and compares them to background activity levels at SNUNM. From 
these data, it appears that the activities for the uranium series and the thorium series at ER 
Site 91 are at SNUNM background levels. 

Table 5.4-1 

Summary of Radiological Analysis at ER Site 91, July 1995 


Radioisotope 
Activity 
(pCi/g) 

Background 
(pCiIg) 

'~{{,! 

Radioisotope , 
",cACrMty ' / 

'/ .. (pCiIg) '.' 
Background 

(pCilg) 

Uranium-238 NDa 3E-3 to 2.06b Radium-228 4.13E-01 to 8.81 E-01 0.43 to 1.0Sb 

Thorium-234 ND8 to 1.S9 2.24E-3 to 2.06b Actinium-228 N08 t01.13 ~3AC 
Uranium-234 NOa NA Thorium-228 NOa to 1.2 0.1 to 3Ac 

Radium·226 NOS to 2.03 0.23 to 4.2c Radium-224 S.08E-01 to 2.S9 4.3E-1 to 9.7E-1 b 

Lead·214 S.09E-01 to 9.7SE-01 2.9E-1 to 1.4b Lead·212 2.S7E-01 to 1.02 1.0E-1 to 1Ab 

Bismuth-214 4.14E-01 to 8.48E-01 0.53 to 0.97 Lead·212 NOa to 8.72E-01 4.0E-1 to 2~ 

Lead·210 NA 2.9E-1 to 1.4b Thallium-208 4.76E-01 to 9.3E-01 0.233 to 0.36 

Thorium-232 1.91E-01 to 1.14 0.23 to 1.20b Potassium-40 1.38E+01 to 1.83E+01 1.9E-1 to 3.1E-1 b 

aNondetected; the analyte was not observed above the minimum detection limit. 
bFrom Sandia National Laboratories/New Mexico, October 1994. "Background Concentrations of Constituents of Concem to the 
Sandia National Laboratories New Mexico Environmental Restoration Project,' Sandia National Laboratories, Albuquerque, New 
Mexico. 
cFrom U.S. Environmental Protection Agency, April 1994. "Draft Technical Summary Report Supporting the Development of 
Standards for the Cleanup of Radioactively Contaminated Sites,' Sandia National Laboratories, Albuquerque, New Mexico. 
NA = Not analyzed 
pCi/g = Picocuries per gram 
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KAFB EOD personnel conducted a UXO/HE survey in November 1993. No UXO/HE or 

significant UXOIHE debris was found during the survey (Appendix C). 

5.4.3 Conceptual Model 

Initial Conceptual Model 

The initial conceptual model for ER Site 91 is a firing site that dispersed metal fragments, 
primarily lead, over the ground surface. 

HE was used extensively at ER Site 91. It is estimated from the number of tests performed 
and the amount of explosives used in each test that a total of approximately 72,400 pounds of 
HE was detonated from 1962 to the late 1980s. The Dugway studies (Section 4.1.4) show an 
explosion of approximately 2,000 pounds will release contaminants that will yield a risk factor 
of less than 10-6 for carcinogens (U.S. Army Armament Headquarters January 1992). 

Because the total tonnage of HE used at the lead firing site was greater than 2,000 pounds, 
the site will be investigated for HE contamination. 

Existing Information on the Nature and Extent of Contamination 

Systematic surface-soil sampling and some subsurface-soil sampling have been conducted at 
ER Site 91. Several areas of lead contamination have been identified, although the extent of 
lead and HE in the subsurface has not been fully investigated. DU is not expected to be 
present at the site based on site history and process knowledge. However, because of its 
proximity to other sites such as ER Site 17B where DU was used, it could be a COC at ER 
Site 91. 

Potential Contaminant Migration Pathways 

Figure 5.3-4 illustrates the potential contaminant migration pathways at ER Site 91. These 
potential pathways include air, surface soil, surface water, infiltrating surface water (into the 
subsurface), and (secondarily) ground water. The air pathway is primarily a concern for lead 
dust. 

The surface-soil pathway is a concern as related to direct ingestion, primarily because most of 
the COCs at the site are at the surface. Contaminated surface-soil material could also 
become airborne and thereby provide a source for the air pathway. This pathway is 
considered the primary pathway. 

The surface-water pathway is of concern because of the location of COCs at the surface and 
the presence of arroyos in the area, which would concentrate surface water during a storm 

ALJ11-951WP/SNL:R3793-5 5-37 301462.133.03.000 02l14/9610:41am 



event. Because there is limited precipitation (less then 9 inches per year) and high 

evaporation (98 percent of total rainfall) at the site and run off is negligible, this pathway is 

considered secondary. 

ER Site 91 is located on the eastern margin of the HR-1 hydrogeological zone identified in 

Section 3.6.3. The HR-1 zone includes the Santa Fe sediments-poorly sorted interbedded 
medium- to fine-grained sand silt and clay. Although no monitoring wells currently exist in the 
immediate area, depth to ground water based on monitoring well CWL-MW-5, approximately 
0.5 mile to the north, is 480 feet below ground surface. Recharge rate is estimated to be on 
the order of 0.1 centimeter per year (see Section 3.6.2.1). 

Limited precipitation, the low permeability of the surface soil, the low infiltration rates, and the 
depth to ground water preclude ground water as a primary pathway (SNUNM February 1994). 
Ground water will not be investigated unless the subsurface soils are significantly impacted by 

COCs, indicating a potential for ground-water contamination. 

Potential Public Health and Environmental Impacts 

Public health and environmental impacts associated with ER Site 91 (see Figure 5.3-4) 
include dermal exposure and ingestion of surface water from the surface-water pathway. 

However, because of the ephemeral nature of the arroyo channel flow and the limited annual 

preCipitation, exposure via the surface-water pathway is considered secondary. The receptor 
exposure via the air pathway includes inhalation and ingestion of particulate suspended by the 
wind and direct dermal exposures. The air pathway is considered a primary exposure route. 
In the soil pathway, ingestion of soil is also considered primary. The remaining soil exposure 

pathways are considered secondary because the site currently is remote from any SNUNM 

activities. 

5.4.4 Data Needs/DOGs 

The primary data needs for ER Site 91 are to confirm previous sampling data and to fully 
characterize the Lead Firing Site as a potential source of hazardous waste or other hazardous 
constituents. This characterization will include defining both the nature and the extent of 

waste (Table 5.4-2). The H&GCL survey identified hazardous source areas for lead; however, 
HE were not investigated. Additional surface and subsurface soil sampling will be required to 

determine the nature and extent of HE at the site. Also, additional surface soil sampling will 

be necessary to corroborate the H&GCL data for metals. The preliminary borehole data 

suggest that subsurface soil was not significantly impacted by metals or HE. However, 
additional samples will be collected immediately below the surface to confirm that site 

contamination is restricted to surface soils. These data will be used to support a site risk 

assessment and, if necessary, to provide an analytical framework for remedial design. 
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Level III analyses will be performed on all off-site samples and will be used to support a risk 

assessment, if COC concentrations are above action levels or background concentration 
levels, whichever is higher. 

Table 5.4-2 

Data Quality Objectives for ER Site 91 


I 
'y Data: Type 

, 
...• )' ",; f. '.DataNeed8.;,··· ...... ;.;;. ii',' Action 

Source characterization Characterize nature and extent of 
contamination (metals, 
radioisotopes, and high explosives) 
at the Lead Firing Site. 

Collect surface and near-surface 
soil samples at the Lead Firing SHe. 
Analyze for COCs. 

Environmental characterization None. None. 

Potential receptors None. None. 

cac = Contaminant of concern. 

5.4.5 Sampling Plan 

The following subsections describe the objectives and technical approach of the sampling 
plan, intrusive sampling, and analytical requirements for ER Site 91. 

5.4.5.1 Objectives and Technical Approach 

The sampling plan at ER Site 91 is designed to collect adequate soil samples to meet the 
data needs outlined in Table 5.4-2. Sampling will be conducted to corroborate and enhance 
existing data indicating that metals, specifically lead, is present at the site and to determine 
whether HE is present. Following supplemental UXO/HE and radiation surveys, intrusive 
sampling will be conducted to characterize the COCs in the test area. Judgmental samples 
will be collected from the areas where COCs are most likely to be present (see Appendix E). 

Field-screening will be conducted to identify areas of potential contamination, to guide in 
identifying the sample locations, and to monitor the site for health and safety concerns. 
Figure 4.2-1 illustrates the decision logic for sampling activities at ER Site 91. Air sampling 
may also be conducted at the site to support a baseline risk assessment if COCs are detected 
above action levels and background concentration levels. The following sections provide 
details on the ER Site 91 sampling plan. 

5.4.5.2 Nonintrusive Sampling 

No nonintrusive sampling is planned for this site. 
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5.4.5.3 Intrusive Sampling 

The following sections describe intrusive sampling activities at Site 91. 

Surface Soil Sampling 

A total of 22 surface soil samples (0 to 6 inches) will be collected at the locations shown on 
Figure 5.4-6. Sample locations were selected to confirm the nature and extent of 
contamination identified on the lead isoconcentration contour maps (Figure 5.4-6). 

Sample locations 1, 2, 4, 15, and 18 on Figure 5.4-6 were selected to isolate the gross 
contaminant zone. Sample locations 5, 7, 9, and 12 were selected to confirm the location and 
extent of three significant anomalies of lead contamination delineated at ER Site 91 in the 
H&GCL survey. Sample locations 14 and 17 were selected to confirm the location of two 
additional lead anomalies identified by contouring the same data set. Sample locations 3, 6, 
8, 10, 13. 11, and 16 were selected to confirm boundaries of the three lead anomalies 
identified in the H&GCL report. Sample locations 19, 20, 21, and 22 are in the trench and 
trench walls where the lead barrel was positioned in order to determine contaminant 
distribution in this area. Sample location 19 is in the floor of the trench where the lead barrel 
was positioned; and sample locations 20, 21, and 22 are on the trench wall. 

Surface soil samples will be collected according to the procedures and methodology in 
Appendix E. The site will be systematically swept for lead fragments, which will be collected 
as described in Appendix E. 

Subsurface Sampling 

Geoprobe samples collected to a depth of 20 feet during the SNUNM 1995 scoping sampling 
program do not indicate extensive vertical contamination at the site. Therefore, shallow 
subsurface samples will be collected at the 22 surface soil sampling locations to determine the 
vertical extent of contamination. All shallow subsurface samples will be collected using a 
hand auger. Soil samples at locations 1 through 18 will be collected at depths of 6 inches to 
1 .5 feet because the depth of lead contamination is expected to be minimal. Soil sample 
locations 19, 20, 21, and 22 are on the floor and walls of the trench where the leaded barrel 
was pOSitioned. Samples will be collected at depths of 6 inches to 1.5 feet and 1.5 to 3 feet 
because the force of the explosions may have driven lead particles deeper into the soil at 
these locations. 
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5.4.6 Analytical Requirements 

ER Site 91 samples will be analyzed according to the methods listed in Table 5.4-3. The 

analytical requirements include 

• TAL metals (EPA Method 6010 and 7000) 
• Radioisotopes (using gamma spectrometry analyses) 
• HE Compounds (EPA Method 8300) 

The generic QAPP in the PIP (SNUNM February 1995) provides laboratory QA/QC 

requirements. The general analytical requirements for sampling presented in Section 5.1.5 

apply to ER Site 91. All samples analyzed for HE compounds and metals will be analyzed at 

SNUNM's in-house laboratory. Twenty percent of the samples will be split and sent to 

SNUNM's contracted off-site laboratory. level III analyses will be performed on all off-site 

samples. Gamma spectroscopy analyses will be conducted at the SNUNM radiation 

laboratory. Samples with gamma spectroscopy results greater than the 95-percent confidence 

upper tolerance limit for site specific background levels will be shipped off site for 

confirmation. 
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5.5 ER Site 10~Scrap Yard (Building 9939) 

ER Site 103 is located west of Lovelace Road about 2 miles south of Coyote Springs Road, 
and 1.6 miles north of the Solar Power Tower (Figure 5.5-1). The scrap yard at Building 9939 
is associated with the Large-Scale Melt Facility, an active site used to test nuclear reactor 
meltdown scenarios. The size of the site is approximately 6 acres. ER Site 117 (Trenches 
[Building 9939]) is also part of this facility and will be discussed in Section 5.6. The site is on 
KAFB land permitted to the DOE. The terrain is generally flat with a gentle slope to the west 
and a shallow arroyo several hundred feet to the north. Vegetation is primarily desert grasses 
and tumbleweeds. 

5.5.1 Description and History 

Building 9939, the Large-Scale Melt Facility, was built in 1971 and was originally designed as 
a building where explosives were formulated (Refs. 438, 840, 841, 842). However, the 
building was never used for this purpose. The building was used to house a high-temperature 
autoclave (Ref. 841). In early 1977, the building was adapted to conduct molten/core 
concrete interaction studies sponsored by the U.S. Nuclear Regulatory Commission (NRC). 
Today, SNUNM continues to operate the facility by conducting experiments supporting reactor 
safety programs for customers such as the NRC, the DOE and Westinghouse Savannah River 
Laboratories (Ref. 438). Table 5.5-1 lists a summary of the history of tests at the Large-Scale 
Melt Facility. 

The Large-Scale Melt Facility consists of a furnace system, an experimental chamber, remote 
control data acquisition buildings, and several abandoned spray pits for disposing of residual 
material (sodium) from the test crucibles (Figure 5.5-2). The heart of the Large-Scale Melt 
Facility is its induction furnace and associated power supplies, cooling equipment, and gas 
purging hardware (Ref. 225). The induction furnace is mounted on a platform for melt 
preparation, and the test chamber is mounted below the furnace for the interaction test (see 
Figures 5.5-3 and 5.5-4). The test chamber is mounted on a concrete pad outside 
Building 9939A. 

Typical melt materials (those found in a simulated reactor core) include glass, mild steel, 
stainless steel, aluminum, iron oxide, oxide mixtures, and a DU oxide mixture. Of all the 
simulants used, the DU oxide mixture is the most common (Ref. 438). When these materials 
reach a molten state in the furnace, they are released into a concrete crucible housed in the 
test chamber. The reaction between the molten materials and the concrete crucible are then 
analyzed. Because many of the tests used molten DU, the crucibles are often coated with 
tungsten to maintain compatibility with the molten DU (Ref. 222). Table 5.5-1 describes the 
experiments conducted at the Large-Scale Melt Facility. 
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Table 5.5·1 

History of Experiments Conducted at the Large.Scale Melt Facility 


I Date ......... ·····TestTltle I ...... ); ....:..... 'M8t&tials.'t.lsed ...•. :.. T 

1977-1979 NSS testsa 66 Ib DU·zirconlum fuel metallothermic reactions In concrete crucible 

1977-1980 PLATE Series Molten iron·alumina melts on a DU-coated steel plate (conducted on west 
test Pad of 9939·A) (Quantity unknown) 

1977-1979 FRAG Approximately 7 tests Involving 66 Ib DU metallothermic mixture interacting 
with molten sodium8 

1977-1981 Other tests involving sodiumb 15 tests involving 100 to 200 Ib sodium per tesf 
or Sodium Containment! 
Structural Integrity Projecf 

1982 Other uranium oxide tests 3 tests, 440 lb DU 

1983 IRIS Tests 4 tests, 180 Ib DU 

1984 TURC·2 1 test, 220 Ib DU 

1984-1985 TURC·3 1 test, 220 Ib DU 

12186 SURC·1 1 test 550 Ib DU 

5/29/86 QT·D 20 Ib, 304 stainless steel, 2 kg zirconium/concrete/magnesium oxide 

8/4/86 SURC-3 100 Ib 304 stainless steel with zirconium/concrete/magnesium oxide 

9/30/86 SURC·3A 50 kg 304 stainless steel with zirconium/concrete/magnesium oxide 

12116186 SURC-1 200 kg DU/zirconium dioxide/magnesium oxide 

3/25/87 SURC·4 200 kg 304 steinless steeVConcrete/magnesium oxide 

6/88 SRp·ST·1 Aluminum concrete 

8/11/88 SURC-1A 440 Ibs DU zirconium dioxide, zirconium/concrete, magnesium oxide 

3114/89 SRL·1 Aluminum/concretelfission product simulantslaluminum oxide 

8/3/89 SRL-2 Aluminum/concretelflssion productslaluminum hydroxide/aluminum oxide 

10/4189 SURC·2 440 Ib DUizirconium dioxide/concrete/magnesium oxide/aluminum 
hydroxide/aluminum oxide 

7/17/90 SRL·3 1165 Ib aluminumlhydrogenlconcrete/aluminum hydroxide/aluminum oxide 

18/90 HACR·1 Aluminumlhydrogenlaluminum oxide 

1990 HACR-2 Aluminum/aluminum oxide 

3/5/91 WETGLASS·1 Silical304 stainless steeVwater/magnesium oxide 

4/8191 WETGLASS-2 Silical304 stainless steeVwater/magnesium oxide 

8115191 JAERI-1 304 stainless steellwater/magnesium oxide 

9/5191 IWETCOR·1 Aluminum oxide/calcium oxidelhydrogen 

12113/91 WETMET-1 304 stainless steellwater/magnesium oxide 

1/23192 WETMET-1A 304 stainless steellwater/magnesium oxide 

214192 JAERI-2 304 stainless steeVwater/magnesium oxide 

aRef.221: 	 Johnson, W. Memorandum from DA Powers, Sandia #ALO-KO-SNL 6000 1993-0002, Sandia National Laboratory, 
Albuquerque, New Mexico, May 3, 1993. 

bRet. 531: 	 'Incomplete History of Experiments Involving Depleted U02 at the Large Melt Facility," [n.d.] Sandia National 
Laboratory, Albuquerque, New MexiCO. 

CRef.240: 	 Byrd, C. Field Notes, Sandia National Laboratories, Albuquerque, New Mexico. November 25, 1992. 
dRet. 312: 	 Keltner, N., [n.d.). 'Reactor Safety Testing: Sandia National Laboratory, Albuquerque, New Mexico. 
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Figure 5.5-3 

Large-Scale Melt Facility Test Chamber 
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The Large·Scale Melt Facility system is cooled by a closed-loop ethylene glycol cooling 
system. The ethylene glycol coolant is pumped through the furnace, then recycled through 
two cooling towers located about 100 feet north of the furnace through a 3·jnch-diameter 
underground line. Water is sometimes used to quench the test crucible. This water is 
introduced into the chamber in a continuous flow and is captured in a 560-gallon reservoir. 

The effluents are comprised of gases (hydrogen, carbon monoxide, and carbon dioxide) 
(Ref. 840) and slag generated from the liquid when the crucible tests were completed. All 
gaseous effluents pass through a gravel/sand filter backed with a HEPA filter prior to being 
released to the atmosphere. The system is designed to pull a slight negative pressure on the 
containment vessel, thus eliminating the escape of effluents except through the flow system. 
All particulates are captured within the experimental apparatus (Ref. 438). Other sand and 
gravel filters have been used for removing debris from the slag. No hazardous material has 
been associated with the debris, only molten steel. The material was probably disposed of in 
the sodium crucible spray pits (Ref. 840). 

The test chamber is designed to withstand an internal pressure of 2 atmospheres. It has a 
spring-loaded relief port to prevent overpressurization. When the chamber is overpressured, 
the material is released to the atmosphere; however, for the atmospheric releases that were 
known to have occurred, all the material released was nonhazardous (molten steel and molten 

aluminum) (Ref. 840). 

When DU was used, it was delivered to the facility in billets. In order for the DU to be loaded 
into the crucibles, it had to be crushed. The crushing and loading operation was conducted in 
Building 9939C. For this activity, a contamination step·off pad was put into place at the 
entrance, and a plastic film adhesive pad was placed inside the door. Workers wore 
anticontamination clothing and full-face respirators. Before the compressed billets could be 
ground into DU gravel, they were broken into workable chunks to be loaded into the crusher. 
The billet was placed on a thick plate of steel and hammered with a long steel bar. The 
chunks were then loaded into the crusher, and the gravel would fall into a large, seamless 
plastiC box. After the DU was crushed, the dust that had settled on all surfaces including the 
floor was hand·swept into the box of gravel, and a lid was placed on the box. 

When introduced to Building 9939C, the crucible would be wrapped in plastiC sheeting with the 
top open for loading and the upper edge taped to provide a seal. The DU was scooped into 
the crucible slowly to reduce stirring up its dust. Any leftover DU was bagged and returned to 
the MBA storage bunker. Upon completion of the loading operation, the top of the crucible 
was sealed for transport, and the outside plastiC was wiped down and inspected for 
transferrable contamination before the crucible was released to the test pad. After all 

Building 9939C operations were complete, tools and equipment were rinsed in a bucket of 
water and wiped with both wet and dry rags. The floor and walls were also wiped down. The 
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bucket of water was allowed to evaporate in the shed, and the rags were dried and then 

packaged with the other contaminated waste. 

Sodium, used in the interaction tests, came in 55-gallon barrels that would be heated up to 
120°F and then transferred to the "dump tank· for further heating. This would be dumped at 
the start of the test into the crucible. The dump tank is the metal structure immediately west 
of the Large-Scale Melt Facility (Figure 5.5-2). No spills occurred from this operation 
(Ref. 840). 

After the tests were completed, the crucible was removed to the Ncrucible spray pit.· The 
residual sodium in the crucibles was reacted with a spray mist of water. A steel piece was 
used to tilt the crucible so that the spray mist runoff would go into the pit. It typically took two 
to three weeks of spraying continually during the day to wash off all of the residue (Ref. 240). 

The sodium pits are listed as ER Site 117 and are discussed in greater detail in Section 5.6. 

The ethylene glycol closed-loop coolant system was designed to prevent a release into the 
environment in the event of a system failure. Even during catastrophic experiments, the 
coolant lines remained intact. There have been instances of small leaks of ethylene glycol 
when the hoses to the furnace were disconnected (Ref. 840). Typically, 1 to 2 gallons drained 
from the hoses onto the pad. Some of the material may have seeped into the ground, 
although this is not documented. 

In 1988, an underground leak occurred at the ethylene glycol feeder line that ran from the 
cooling towers approximately 100 feet north of the furnace to the coolant pump adjacent to the 
furnace on the east side of the pad. About 3,000 gallons were lost; however, no cleanup 
activity was implemented (Ref. 840). Figure 5.5-5 shows the approximate location of this 
release. 

In the event that the closed-loop ethylene glycol system failed during a test, a secondary 
piping system passed city water once through and out the emergency drain onto the ground 
surface. This water would not be expected to come into contact with any DU metal 
(Ref. 240). However, the water ran through the furnace chamber, where it would have come 
into contact with residual ethylene glycol in the chamber. The backup system was used in 
only one incident, and approximately 50 gallons were flushed down the drain. 

The PCB transformer oil was removed from the transformers on the north side of 
Building 9939C. The oil was contained when the transformers were removed, and there was 
no release to the environment (Ref. 840). Surface soils in this area were sampled for PCB in 
July 1995; preliminary results are below quantitation limits. 
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The scrap yard consists of used and unused concrete crucibles from operations in 

Building 9939. The unused concrete crucibles are stockpiled along the shoulders of the 

entrance road to the Large·Scale Melt Facility, and no hazardous materials are associated 

with them (Ref. 840) (see Figure 5.5·2). The used crucibles are stockpiled along the southern 

edge of the Large·Scale Melt Facility property. Most of these crucibles were associated with 

the sodium-interaction tests; the JAERI-1 and 2 tests; the SRL-1, 2, and 3 tests; the SRLST-1 

test; the HACR·2 test; the WETMET·1; and the WETCOR·1 test. Of these, the SRL-1 and 2 

tests used fissionable products. All other crucibles in the scrap yard, except for those 

crucibles used in the sodium·interaction tests, used nonhazardous and nonradioactive 

materials. Other material associated with the scrap yards include sheet metal structures that 

appear to be hoods or vents, some large metal bins, and two large tanks about 15 feet long. 

5.5.2 Previous Investigations 

ER Site 103 was identified as a potential SWMU during investigations conducted under the 

CEARP (DOE September 1987) and the RFA (EPA April 1987). 

An environmental release of contaminants is documented at the Large-Scale Melt Facility. In 

February 1990, SNUNM's Radiation Protection Organization, 7714, conducted a detailed 

radiation and contamination survey of all the buildings and equipment associated with the 

Large-Scale Melt Facility. The buildings were all found to be free of contamination, with the 

exception of Shed 9939C, the DU crushing building, which had loose surface contamination 

levels of up to 3,000 dpml100 square centimeters alpha and up to 10,000 dpml100 square 

centimeters beta-gamma. This shed was already posted as a contamination area. The 

following are uncontrolled items and equipment that were also found to have been 

contaminated: 

• Expansion joint south side of Building 9947 concrete pad 
• Masonry saw (Target) south side of Building 99390 
• Pump motor (Rowland) along north fence line 
• Portable concrete pad northwest comer of perimeter 
• Blue furnace, concrete pad, various spots 
• Blue furnace, machine shed floor 
• Blue furnace top landing, beige shelving unit 
• Old HEPA unit rubber gasket on roof next to blue furnace 
• Soil at various spots, inside fence perimeter 
• Top outside of grated rusty welded shelf 

All of the contamination that was discovered on the equipment was fixed in place, with the 

exception of loose residue in a masonry saw. The latter contamination was loose but too 

heavy to be retained on a swipe. A sample of the dust and debris from the saw was analyzed 

using gamma spectroscopy and was found to contain DU. These contaminated items were 

moved indoors to a posted RMMA. 
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Several soil areas were also found to be contaminated with DU. Figure 5.5-5 shows the 


approximate locations of the soil contamination. Contaminated areas are the pit furnace south 


of the office trailer; the mound of dirt south of the pit furnace; the soil around the concrete 

pad south of the sodium disposal pits; and the ground between Buildings 9939A and 9939B. 

All soil contamination areas are roped off. A significant area on and near the gravel road 

south of Buildings 9939A and 9939B was also found to have been contaminated. This is the 


sawing area where the crucibles are split after testing (Ref. 840). Most of the DU appears to 

be in chunks ranging from millimeter size to bottle-cap size. 


In March 1994, RUST Geotech Inc. (1994) conducted a surface radiation survey at ER 

Site 103 using sodium iodide detectors for gamma radiation. The survey covered 100 percent 


of the site (6.3 acres). Eight point-source anomalies and thirteen area-source anomalies were 

located with gamma radiation activity ranging from 13 to 198 J.1R1hr (Figure 5.5-5). 


Two of the larger area anomalies, 103E20 and 103E8, are considered shine areas (RUST 


Geotech Inc. 1994). In July 1995, the area-source anomalies were excavated, and the areas 


were resampled. Prior to cleanup, DU activities ranged from nondetected to 707 pCi/g. After 

the cleanup, DU activities in the soils ranged from nondetected levels to 18.2 pCi/g. 


Additionally, SNUNM conducted a scoping sampling program at ER Site 103 in July 1995. 

Thirteen surface soil samples were collected at the locations shown in Figure 5.5-5. 


SNUNM's in-house laboratories analyzed the samples for TAL and RCRA metals and gamma 

activity. Tables 5.5-2 and 5.5-3 summarize the results. 


Radioisotopes detected in the scoping sampling activities that are above background levels 

include uranium-238, thorium-234, radium-226, and radium-224. These samples were 


collected in areas already under investigation by RUST Geotech Inc. (in preparation). The 

anomalous areas were removed as part of the VCM for radioisotopes after the scoping 

sampling event of July 1995. 


Total chromium ranges from nondetectable levels to 220 mg/kg over a background value 

ranging from 0.01 to 58.1 mglkg. 


The maximum risk-based concentration level for the RCRA metal chromium-VI is 390 mglkg 

for the ingestion pathway for residential use (EPA March 1995). This action level is almost 


twice the maximum total chromium concentration detected at ER Site 103. 
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Table 5.5-2 

Summary of Radioisotope Analyses at ER Site 103 


Soil Scoping Sampling. July 1995 


';' ,;r,.,;, \»Sj ...·.>s'·ActMtY(Rang&) ;/:s ." ··~n·••.• "s UpperToIeranc&Umlt 
.... (pCiIg»).' .. (pCi/g) .... ($5-peroent confidence) ...:, '. Radioisotope ." '.. 

NO to 8.69E-1 TBO 1.16Actinium-228 

Bismuth-212 NO to 9.31E-1 TBO 0.89 

TBO 1.16Bismuth-214 4.38E-1 to 6.71E-1 

TBOCesium-137 NO to 4.06E-2 0.06 

NO to 4.96E-2 TBO NACobalt-60 

TBO 3.90Lead-210 I NO to 6.69E-1 

Lead-212 4.72E-1 to 7.5E-1 TBO 1.33 

TBOLead-214 5.06E-1 to 7.68E-1 1.52 

TBONO to 1.79E-1 20.80Potassium-40 

NO to 1.03 TBD 0.968Aadium-224a 

1.92NO to 5.16E+1 TBDAadium-226 

TBDAadium-228a 2.50E-1 to 9.21E-1 1.05 

Thallium-208 4.32E-1 t07.11E-1 TBO 0.42 

TBDNO to 8.21E-1 NAThorium-228 

TBD 1.2583.28E-1 to 7.67E-1Thorium-232a 

1.92Thorium-234 NO to 4.3E+1 TBO 

TBD NAUranium-234 NO to 1.87E+2 

Uranium-235 NO to 6.37E-1 TBD NA 

Uranium-238 NO to 1.98E+2 TBD 1.1 

aFrom Sandia National LaboratorieslNew Mexico, October 1994. "Background Concentrations of Constituents of Concem to the 
Sandia National Laboratories, Environmental Aestoration Project: Sandia National Laboratories, Albuquerque, New Mexico. 
NA =Not reportad 
TBD = To be determined 
pCi/g =Picocuries per gram 
NO ;: Not detected above the minimum detection limit 
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Table 5.5-3 


Summary of Metals Analyses at ER Site 103 

Soil Scoping Sampling, July 1995 


'.' 

Elemerit 
··boncentratJOn 

;(mglkg) 
.\c.UpperTOIerance Umit 

:." ·..·.{95-percentc0nfidenc8) 

Arsenic NO TBO 8.07 

Barium 64 to 190 TBO 196.75 

Beryllium NO TBO 0.77 

cadmium NO TBO NR 

Chromium NO to 220 TBO 22.30 

Lead NO (52) TBO 22.41 

Mercury NO TBO NR 

Selenium NO TBO 2.39 

Sliver NO TBO NR 

mglkg =Milligrams per kilogram 
NR =Not reported 
NO = Not detected above minimum detection limits 
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5.5.3 Conceptual Model 

Initial Conceptual Model 

The initial conceptual model for ER Site 103 is a test site that may have released aluminum, 
DU, ethylene glycol, elemental sodium, tungsten, zirconium, and stainless steel. Aluminum, 
tungsten, and zirconium are not RCRA-regulated hazardous constituents. DU is the primary 
metal used at this site and past survey and sampling activities indicate DU has been released 
to the surface soils at this site and has been addressed under the VCM studies. Ethylene· 
glycol has been released from a leaking underground line with a few minor surface spills. 
Elemental sodium has been released at this site; however, because of its reactive nature the 
material has probably been reacted (see Section 5.6, ER Site 117). 

The Nature and Extent of Contamination 

Some surface soil sampling has been conducted at the Large·Scale Melt Facility. Elevated 
levels of radioactivity have been detected in the surface soils but have been removed as part 
of the VCM activities. A subsurface release of ethylene-glycol has occurred along the coolant 
line, but the extent of contamination has not been confirmed. 

Potential Contaminant Migration Pathways 

Figure 5.2·3 illustrates the potential contaminant migration pathways at ER Site 103. Potential 
pathways of contaminant migration include air, surface soil, and surface water and, 
secondarily, ground water. The air and surface soil pathways are not a concern because the 
COC (ethylene glycol) is a subsurface source. However, air and surface soil pathways would 
be a consideration if contaminated subsurface soils were exposed through excavation. 

If subsurface soils were exposed through excavation, the surface·soil pathway would then be 
a concern 'from a direct-ingestion or a dermal exposure path. Contaminated surface soil 
material could also become airborne and, thereby, provide a source for the air pathway. In 
such a case, this pathway is considered the primary pathway. 

The surface-water pathway is not a primary concern because, as with the air and surface soil 
pathways, COCs are not exposed at the surface. The surface water pathway would be a 
concern if the contaminant were exposed during excavation-particularly if the contaminated 
soils were stockpiled. However, because there is limited preCipitation (less than 9 inches per 
year) and a high evaporation rate (95 percent of annual rainfall) at the site, surface runoff is 
minimal. This pathway is therefore considered secondary. 
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ER Site 103 is located in the H-2 Hydrological Zone identified in Section 3.6.3. This is the 

fault complex area with unconfined to semiconfined alluvial aquifers. The depth to ground 
water is 347 feet at Monitoring Well LMF-1 installed at the Large-Scale Melt Facility. The soil 
infiltration rate is estimated to be on the order of 0.1 centimeter per year (see Section 3.6.2). 
Because of the limited precipitation (less then 9 inches per year) and the great depth to 
ground water, ground water is not considered a primary pathway (SNUNM March 1995). 
Ground water will not be investigated unless the subsurface soils are significantly impacted by 
COCs indicating a potential for ground-water contamination. 

Potential Public Health Impacts 

Public health and environmental impacts associated with ER Site 103 (Figure 5.2-3) include 
dermal exposure and inhalation or ingestion of soil, provided the subsurface soils are exposed 

during excavation. However, as a subsurface contaminant, these pathways are improbable. 
Therefore, these pathways are considered secondary. 

5.5.4 Data Needs/DOOs 

The primary data needs for ER Site 103 are to confirm previous sampling data and to fully 
characterize the scrap yards and other sources at the Large-Scale Melt Facility as a potential 
source of hazardous waste or other hazardous constituents. This characterization will include 
defining both the nature and the extent of waste present in the environment at the site 
(Table 5.5-4). These data will be used to support a site risk assessment and, if necessary, 
will provide an analytical framework for remedial design. Sections 4.2.3.3.7 and 5.2.3.3.8 of 
the PIP (SNUNM February 1995) identified all other receptors and receptor scenarios and 
they have been considered. Level III analyses will be performed on all off-site samples to 
support a risk assessment if COC concentrations are above action levels or background 
concentration levels, whichever is higher. 

Table 5.5-4 

Data Ouality Objectives for ER Site 103 


Data Type Data Needs » ..•... >.... Action 

Source characterization Characterize nature and extent of 
subsurface contamination in soils. 

Collect subsurface soil samples 
and analyze for cacs. 

Environmental characterization None. None. 

Potential receptors None. None. 

cac =Contaminant of concern 
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5.5.5 Sampling Plan 

The following subsections describe the objectives and technical approach of the sampling 
plan, intrusive sampling, and analytical requirements for ER Site 103. 

5.5.5.1 Objectives and Technical Approach 

The sampling plan at ER Site 103 is designed to meet the data needs outlined in Table 5.5-4. 
Sampling will be conducted to confirm the presence of hazardous waste at the site. Following 
supplemental UXOIHE, GPS surveys, and radiation surveys, intrusive sampling will be 
conducted to characterize the COCs in the test area. Judgmental samples will be collected 
from the areas where COCs are most likely to be present. Field screening will be conducted 
to identify areas of potential contamination, to guide in identifying the sample locations, and 

to monitor the site for health and safety concerns. Figure 4.2-1 illustrates the decision logic 
for sampling activities at ER Site 103. Air sampling may also be conducted at the site to 
support a baseline risk assessment if COCs are detected above action levels. The following 
sections provide details on the ER Site 103 sampling plan. 

5.5.5.2 Nonintrusive Surveys 

No nonintrusive sampling is planned for this site. 

5.5.5.3 Intrusive Sampling 

The following sections describe intrusive sampling activities at Site 103. 

Surface Soil Sampling 

Based on site background investigation and existing analytical data, no COCs are expected in 
the surface soils at ER Site 103. The tests conducted at the site used nonhazardous 
materials except for DU, which has been investigated and removed under the VCM (RUST 
Geotech Inc. in preparation). and residual elemental sodium, which, due to its pyrophoric 
nature, has probably already reacted with water and is nondetectable. 

Subsurface sampling 

Four borings will be drilled, using a Geoprobe Sampler, along the underground coolant line 

where the leak occurred (Figure 5.5-6). Each borehole will be drilled to 10 feet or refusal, 
whichever comes first. Samples will be collected at intervals of 0 to 1.5 feet, 3 to 4.5 feet, 6 
to 7.5 feet, and 9 to 10.5 feet. Samples will be collected and analyzed according to 
procedures described in Appendix E. 
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5.5.6 Analytical Requirements 

ER Site 103 samples will be analyzed according to the methods listed in Table 5.5-5. The 

analytical requirements include 

• SVOCs including ethylene glycol (EPA Method 8270) 
• Radioisotopes (using gamma spectrometry analyses) 

The generic QAPP in the PIP (SNUNM February 1995) provides laboratory QA/QC 
requirements. The general analytical requirements for sampling presented in Section 5.1.5 

apply to ER Site 103. All samples to be analyzed for SVOCs will be analyzed at SNUNM's 
in-house laboratory with 20 percent to be split and sent to SNUNM's contracted off-site 

laboratory. SNUNM's in-house radiation laboratory will conduct all gamma spectrometry 
analyses. Radiological samples with values greater than 95-percent confidence upper 

tolerance limit for site specific levels for soil will be shipped off site for confirmation analysis. 
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5.6 ER Site 117-Trenches (Building 9939) 

ER Site 117 is located west of Lovelace Road about 2 miles south of Coyote Springs Road 
and 1.6 miles north of the Solar Power Tower. The trenches at Building 9939 are associated 
with the Large-Scale Melt Facility, an active site used to test nuclear reactor meltdown 
scenarios (Figure 5.6-1). ER Site 117 is approximately 2.5 acres and is on KAFB land 
permitted to the DOEISNUNM. The terrain is generally flat with a gentle slope to the west 
and a shallow arroyo several hundred feet to the north. Vegetation is primarily desert grasses 
and tumbleweeds. 

5.6.1 Description and History 

Section 5.5 of this RFI work plan discusses the site history for Building 9939 (the Large-Scale 
Melt Facility) in detail. Fifteen large-scale sodium containment and structural integrity tests, 
each of which used from 220 to 440 pounds of sodium, were conducted at the Large-Scale 
Melt Facility from 1977 to 1981. The sodium was heated up to 120°F and transferred to a 
"dump tank" for further heating. Contents of the dump tank were poured into the test crucible. 
The residual sodium in the crucibles was reacted with a spray mist of water in the "crucible 
spray pitH (i.e., trench) (see Figure 5.6-2). The sodium mayor may not have been soaked 
with water before the trench was filled with soil (Ref. 061). After this treatment, soil was 
placed over the sodium-rich mud in the trench. When the trench was filled to within 5 to 6 
feet from the top, it was completely filled in with clean soil and its use was terminated 
(Ref. 433). The trenches were estimated to be 12 feet deep, 5 feet wide, and 20 to 40 feet 
long (Ref. 061). Five trenches were used over the course of these tests (Ref. 840). Other 
debris (such as nonsodium scrap metal and other equipment) may also have been placed in 
the trenches. 

A buried drum of sodium in one of the trenches exploded on December 17, 1988 (Ref. 433). 
The explosion was apparently caused when water from underground water lines near the 
Large-Scale Melt Facility cooling tower leaked onto the ground and reacted with sodium in the 
barrel, producing hydrogen that either ignited or overpressurized the buried barrel (Ref. 433). 
The explosion scene is described as follows in Ref. 433: 

About 40 feet north of the site pad, there was a pit approximately 12 feet long, 
6 feet wide and 3 feet deep. The pit was about 400 feet west of the 9939 
control building and at least 150' north of the closest experimental facilities at 
the site. Within the pit was a broken metal barrel (a 55-gal drum) and evidence 
of sodium combustion. White deposits on the ground and on unused 
experimental hardware further attested to vigorous sodium combustion. The 
entire vicinity of the pit was covered by standing water. A lump of sodium 
reaction products lay on the ground about 4 feet from the lip of the pit. A 
second lump of still-burning sodium lay about 39 feet west of the pit. A shard 
from the barrel was 26 feet west of the pit. Water was coming from a leak 
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associated with city water connected to the site. All sodium combustion had 
ceased by the time the water lines were shut off. (Ref. 433.) 

The amount of sodium involved in the incident was estimated to have been between 20 and 
40 pounds (Ref. 433). Masses of sodium-reaction products were collected and put into 
barrels, and the trench was refilled with dirt and permanently marked off. Site personnel 

conducted a follow-up metal-detection survey of the area. There was no indication of 
additional buried drums (Ref. 433). 

5.6.2 Previous Investigations 

ER Site 117 was identified as a potential SWMU during investigations conducted under the 
CEARP (DOE September 1987) and the RFA (EPA April 1987). In March 1994, RUST 
Geotech Inc. conducted a surface radiation survey at ER Site 103, which included ER 

Site 117. using sodium-iodide detectors for gamma radiation. The survey covered 6.3 acres 
at 100-percent coverage. Twelve area-source anomalies. two fragment-source anomalies, 
and one fragment-area-source anomaly were located, with gamma radiation activity ranging 
from 13 to 198 J.l.Rlhr (Figure 5.5-5) (RUST Geotech Inc. December 1994). Some of the 
radiation anomalies are in the general vicinity of the suspected pit locations. In 1995, 
SNUNM implemented a VCM to remove the fragments and surface soil sources with elevated 
radiation levels. The residual soils are currently being evaluated for risk to determine whether 
additional soil removal is necessary. 

5.6.3 Conceptual Model 

Initial Conceptual Model 

The initial conceptual model for ER Site 117 is a disposal pit location where residual 

elemental sodium from sodium-concrete interaction tests was buried in trenches. Process 
knowledge gained from background information indicates that no other hazardous materials 

were disposed of in these pits, although scrap metal and piping may be present. However. 
based on a past release at the sodium disposal pits, drums of sodium may be present. 

Existing Information on Nature and Extent of Contamination 

No information on the nature and extent of contamination of elemental sodium is currently 
available for ER Site 117 because the material is buried. Because sodium is highly reactive 
with water and process knowledge indicates that residual sodium from the tests reacted with 
water as it was disposed of in the trenches, soil contamination from elemental sodium is not of 
concern. The possibility that drummed sodium had been disposed of in the trenches is a 
concern because there is a documented release of this material type. Sodium is a severe 
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pOison when ingested, is highly flammable, and is water-reactive. Free hydrogen, a highly 
flammable gas, is generated when it reacts with water. For these reasons, contaminant 
migration pathways must be considered. 

Potential Contaminant Migration Pathways 

Figure 5.2-3 illustrates the potential contaminant pathway at ER Site 117. Potential pathways 
of contaminant migration include air, surface soil, surface water, infiltrating surface water into 
the subsurface, and groundwater. The air and surface soil pathways are not a concern, 
because the COC (elemental sodium) is a subsurface source. However, air and surface soil 
pathways would be a consideration if contaminated surface soils were exposed through 
excavation. 

If contaminated material from a drum was exposed by excavation or by a subsurface reaction 
with water, the surface-soil pathway would become a concern for dermal exposure. Dermal 
exposure during excavation is considered a secondary pathway. 

Contaminated surface soil material could also become airborne and thereby provide a source 
for the air pathway. However, it must be considered that in these cases sodium would 
degrade fairly rapidly in the presence of oxygen. 

The surface-water pathway is not a primary concern because, as with the air and surface-soil 
pathways, the COCs are not exposed at the surface. Surface water would not be a pathway 
because sodium exposed to surface water during excavation would promptly react. 

The rapid reaction of elemental sodium, the limited precipitation, the low permeability of the 
surface soil, and the low infiltration rates preclude ground water as a primary pathway 
(SNUNM February 1994). In this case, a ground-water pathway to a potential receptor would 
be unlikely. Therefore, ground water will not be investigated. 

Potential Public Health and Environmental Impacts 

Public health and environmental impacts associated with ER Site 117 (Figure 5.2-3) include 
dermal exposure and inhalation and ingestion of soil from the surface soil pathway, provided 
the subsurface soils are exposed during excavation. However, as a subsurface contaminant, 
these pathways are improbable. For these reasons, these pathways are considered 
secondary. 
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5.6.4 Data Needs/DQOs 

The primary data need for ER Site 117 is characterization of the SWMU as a potential source 
of hazardous waste or hazardous constituents. This characterization will include defining both 
the nature and the extent of waste (see Table 5.6-1). The main focus of the characterization 
will be to excavate the pits, remove the contents, and verify that COCs in the excavation walls 
and floor after excavation are below action levels. Sections 4.2.3.3.7 and 4.2.3.3.8 of the PIP 
(SNUNM February 1995) identified all other receptors and receptor scenarios. 

Table 5.6-1 

Data Quality Objectives for ER Site 117 


,. Data Type' , '" [)ataN~(~; ;.>;:;-:,'? 
.. ":'~;F"'-:" .. '. ····>i\'~i'··;.,;.;:( A ..1, .... '., " 

Source characterization Characterize nature and extent of 
contamination in wails and floors of 
the excavations. 

Collect confinnation samples in the 
pit walls and floors after excavation. 

Environmental characterization None. None. 

Potential receptors None. None. 

5.6.5 Voluntary Corrective Measures 

Because sodium is highly reactive and because buried drums of the material may still exist in 
the pits at ER Site 117, a subsurface sampling program conducted at the pits could present 
potential hazardous conditions. Therefore, ER Site 117 debris will be investigated and 
removed by a VCM in a one-pass process. The objective of the VCM is to investigate and 
excavate the geophysical anomalies and soil in the sodium disposal pits to determine whether 
it is hazardous or nonhazardous. If soils are found to be nonhazardous, based on soil 
samples collected during the VCM, the site will be proposed for no further action. If 
hazardous materials or contamination is found, the excavated material will be properly 
disposed of, eliminating potential off-site migration. The site may then be proposed for clean
closure, pending confirmatory sampling results. 

The VCM will start with an electromagnetic (EM) survey of the area to define the locations of 
the pits. When the pit locations and sizes have been determined, a VCM plan will be 
developed. The specifics of the plan will depend on the results of the EM survey. The plan 
will identify specific soil and debris removal procedures, sampling procedures, and waste 
management and health and safety procedures for the VCM activities. Conceptually, when 
the pits have been identified and the VCM plan developed, each pit will be excavated by 
backhoe. The debris and soil will be stockpiled on site until final treatment requirements can 
be determined. All stockpiled material will be protected from surface-water run-off. 
Excavation will continue until visual evidence of debris in the pit ceases and there is no further 
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evidence of EM anomalies. Samples will be taken from each wall of the excavation and the 

pit floor. If COCs are detected above action levels in a sample, an additional 6-inch lift will be 
excavated from that sample location. Excavation and screening/analytical cycles will continue 
until COCs are below action levels. The pits will then be backfilled with clean fill. It is 
anticipated that five pits will be excavated during the VCM. 

5.6.6 Sampling Plan 

The following subsections describe the objectives and technical approach of the sampling 
plan, intrusive sampling, and analytical requirements for ER Site 117. 

5.6.6.1 Objectives and Technical Approach 

The sampling plan at ER Site 117 is designed to collect adequate samples to meet the data 
needs outlined in Table 5.6-1. Specifically, sampling will be conducted to determine when the 
excavation of COCs above action levels is complete. Confirmatory samples will be collected 
from walls and floor of the excavation (Appendix E). Contingent upon the concentrations of 
COCs found in the soil from the initial sampling, additional excavation and soil sampling may 
be conducted to define the extent of soil excavation requirements. The sections below 
provide details on the ER Site 117 sampling plan. 

5.6.6.2 Nonintrusive Sampling 

An electromagnetic survey will be conducted to find the trench locations and the metal 
anomalies. 

5.6.6.3 Intrusive Sampling 

After the pits are excavated to levels where all visible evidence of contamination is removed 
(stained soils and debris) and no significant EM anomalies remain, two samples will be taken 
from each wall and from the floor of the pit (10 samples in each pit, 50 total). If samples 
indicate the presence of contaminants. additional sampling and excavation will continue as 
described in Section 5.6.5. 

All intrusive sampling will be conducted according to procedures and methods presented in 
Appendix E. 

Surface-Soil Sampling 

Based on site background information and existing analytical data, the COCs are anticipated 
to be subsurface in nature due to the sodium disposal methods used. No surface soil 
sampling will be conducted at ER Site 117. 
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5.6.7 Analytical Requirements 

ER Site 117 samples will be analyzed according to the methods listed in Table 5.6-2. The 
analytical requirements include 

• Metals (including sodium)-EPA Method 6010/7000 
• Radioactivity-gamma spectroscopy methods 

The generic OAPP in the PIP (SNUNM February 1995) provides laboratory OA/OC 
requirements. The general analytical requirements for sampling presented in Section 5.1.5 
apply to ER Site 117. All sample analysis will be performed at SNUNM's in-house laboratory, 
with 20 percent to be split and sent to SNUNM's contracted off-site laboratory. Level III 
analyses will be performed on all off-site samples to support risk assessment evaluations. 
This will include duplicates, rinsates, and field blanks. These analyses do not include 
analyses of the excavated soils for waste management purposes. This will be developed in 
the VCM Waste Management Plan for ER Site 117. 
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Table 5.6-2 

~ Summary of Nonintrusive and Intrusive Sampling at ER Site 117 
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Name 01 Sample/Location Media Sample Type Depth <!) :E > J: :E <!) I :::> ;;.( a. :E U <!) I J: :E :E u I (f) 

Sodium disposal pit #1 Soil Grab lOa 0-6 in. 10 10 2 

Sodium disposal pit #2 Soil Grab 10a 0-6 in. 10 10 r TIT I T2TT T 
Sodium disposal pit #3 Soil Grab lOa 0-6 in. 10 10 2 

----
Sodium disposal pit #4 Soil I Grab I lOa I 0-6 in. I I I I j101101 I I I I I I I I 121 I I I I I 
Sodium disposal pit #5 Soil GrabT tOil I 0-6 in. 1 1 1 I 110 110 I I I I I I I 1 I 121 I I I I I 
QA samples Soil Duplicate 5 0-6 in. 5 5 1 

Soil Field blank 5 NA 5 5 1 

Soil Rinsate 5 NA 5 5 1 
Soil Trip blank 0 NA 
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aDoes not include analyses 01 stockpiled soils lor waste management purposes. This will be developed in the VCM Waste Management Plan for ER Site 117. 

Note: For definitions of abbreviations. see List of Abbreviations and Acronyms. 



6.1 

6.0 REFERENCES 


Site-Specific References 

The following site-specific references were used in this work plan. In text they were noted by 
their reference number (Le., Ref. 018). 

018 	 Sandia National Laboratories, [n.d.]. Environmental Operations Records Center 
Record Number ERI7585/1335/115I1NT/84-79,* Sandia National Laboratories, 
Albuquerque, New Mexico. 

019 	 Sandia National Laboratories, [n.d.]. Environmental Operations Records Center 
Record Number ERI7585/1335/1121INT/84-74,· Sandia National Laboratories, 
Albuquerque, New Mexico. 

035 	 Sandia National Laboratories and ITRI. April 1988. Environmental Operations 
Records Center Record Number ERI7585/1335/REP/88-047: prepared by Sandia 
National Laboratories, Albuquerque, New Mexico, for the Office of Environmental 
Audit; Environment, Safety. and Health; U.S. Department of Energy. 

060 	 Gaither, K. Memorandum to ERST Files, Sandia National Laboratories, 
Albuquerque, New Mexico, October 28, 1991. 

061 	 Sandia National Laboratories, March 1990. Environmental Operations Records 
Center Record Number ERI7585/1335/REP/90-018,· Sandia National Laboratories, 
Albuquerque, New Mexico. 

074 	 Sandia National Laboratories. [n.d.]. Environmental Operations Records Center 
Record Number ERI7585/13351531INT/85-73,* Sandia National Laboratories, 
Albuquerque, New Mexico. 

091 	 Karas, P. Field Notes, Sandia National Laboratories, Albuquerque, New Mexico, 
[n.d.]. 

222 	 Chu, T.Y., and J.E. Brockman, [n.d.]. -Large Scale Melt/Material Interaction 
Experiments," Sandia National Laboratories, Albuquerque, New Mexico. 

*8ecause many of the tests conducted at SNUNM are classified, this SNUNM reference number refers to an SNUNM 
Environmental Operations Records Center coding system intended to maintain the confidentiality of SNUNM employees. 

AU12-951WP/SNL:R3793-6 	 6-1 301462.133.03.00002126196 2:10pm 



225 	 Powers, D.A., [n.d.]. "The Large-Scale Melt Facility at Sandia National 
Laboratories," Sandia National Laboratories, Albuquerque, New Mexico. 

240 	 Byrd, C. Field Notes, Sandia National Laboratories, Albuquerque, New Mexico. 
November 25, 1992. 

263 	 Sandia National Laboratories, September 1985. Environmental Operations Records 
Center Record Number ERI758511335/INT/85-179,* Sandia National Laboratories, 
Albuquerque, New Mexico. 

279 	 Sandia National Laboratories, September 1985. Environmental Operations Records 
Center Record Number ERI7585/13321INT/85-138,* Sandia National Laboratories, 
Albuquerque, New Mexico. 

329 	 Sandia National Laboratories, [n.d.]. "Environmental Restoration Program 
Information Sheet and Predecisional Draft, Site 14," Sandia National Laboratories, 
Albuquerque, New Mexico. 

390 	 Sandia National Laboratories/New Mexico, [n.d.]. "Environmental Restoration 
Program Information Sheet, Site 85," Sandia National Laboratories, Albuquerque, 
New Mexico. 

433 	 Powers,D.A. Memorandum to J.V. Walter, Sandia National Laboratories, 
Albuquerque, New Mexico, January 11, 1988. 

438 	 Hyde, T. Request for Environmental Impact Analysis, Use Permit for the Operation 
of the Large Melt Facility (LMF), Sandia National Laboratories, Albuquerque, 
New Mexico. 

453 	 Benham, A.A., May 1982. "A Technique Combining Heating and Impact for Testing 
Reentry Vehicle Impact Fuzes at High Velocities," Shock and Vibration Bulletin, 

Bulletin 53. 

455 	 Zak, B.D., and E. Graeber. Memorandum to Distribution, Sandia National 
Laboratories, Albuquerque, New Mexico, November 16, 1983. 

456 	 Mathews, F., January 1985. A Short History of Explosively Driven Flyer Plates, 

Sandia National Laboratories, Albuquerque, New Mexico. 

*Secause many of the tests conducted at SNUNM are classified. this SNUNM reference number refers to an SNUNM 
Environmental Operations Records Center coding system intended to maintain the confidentiality of SNUNM employees. 

AU12-951WP/SNL:R3793-6 	 6-2 301462.133.03.000 02126196 2:10pm 



457 	 Sandoval, R.P., J.P. Weber, H.S. Levine, A.D. Romig, ,J.D. Johnson, RE. Luna, 
G.J. Newton, B.A. Wong, RW. Marchall, Jr., J.L. Alvarez, F. Gelbard, June 1983. 
"An Assessment of the Safety of Spent Fuel Transportation in Urban Environs: 
SAND82-2365, TTC-0398, Sandia National Laboratories, Albuquerque, New Mexico. 

467 	 Towne, T.L., and RW. Lizut, November 1986. "W88/MK5 Contact Fuze Test," 
Sandia National Laboratories, Albuquerque, New Mexico. 

483 	 Sandia National Laboratories, [n.d.]. Environmental Operations Records Center 
Number ER!7585/1335/INT/84,* Sandia National Laboratories, Albuquerque, New 
Mexico. 

520 	 Sandia National Laboratories, [n.d.]. Environmental Operations Records Center 
Record Number ER!7585/1335/INT/93-72,* Sandia National Laboratories, 
Albuquerque, New Mexico. 

531 	 "Incomplete History of Experiments Involving Depleted U02 at the Large Melt 
Facility," [n.d.]. Sandia National Laboratories, Albuquerque, New Mexico. 

545 	 Sandia National Laboratories, September 1987. Environmental Restoration 
Program Information Sheet, draft, Sandia National Laboratories, Albuquerque, New 
Mexico. 

603 	 U.S. Army Armament Headquarters, January 1992. "Development of Methodology 
and Technology for Identifying and Quantifying Emission Open Burning and Open 
Detonation Thermal Treatment Methods, Bang Box Test Series,. Vols. 1, 2, and 3, 
Test Summary, U.S. Army, Sandia National Laboratories, Albuquerque, New 
Mexico. 

607 	 Mathews, F.H., and B.W. D,-,ggin, [n.d.]. "Barrel-Tamped Explosively Propelled 
Plates for Impact Experiments" Sandia National Laboratories, Albuquerque, New 
Mexico. 

609 	 Sandia National Laboratories, [n.d.]. "Explosive Flyer Plate Impact Fuze Set Up," 
figure, Sandia National Laboratories, Albuquerque, New Mexico. 

610 	 Weber, J.P. Memorandum to G.E. Clark, Sandia National Laboratories, 
Albuquerque, New Mexico, November 26, 1986. 

*aecause many of the tests conducted at SNUNM are classified, this SNUNM reference number refers to an SNUNM 
Environmental Operations Records Center coding system intended to maintain the confidentiality of SNUNM employees. 

AU12-95JWP/SNL:R3793-6 	 6-3 301462.133.03.000 02126196 2:10pm 



612 Weber, J.P. Memorandum, Sandia National Laboratories, Albuquerque, New 
Mexico, [n.d.]. 

624 	 Henson, D.R., and R.E. Lasher, April 1986. "Flyer Plate Test Report," 
SAND85-8016, Sandia National Laboratories, Albuquerque, New Mexico. 

638 	 Sandia National Laboratories, [n.d.]. Environmental Operations Records Center 
Number ERI7585/1335/55/INT/95-81, * Sandia National Laboratories, Albuquerque, 
New Mexico. 

647 	 Sandia National Laboratories, [n.d.]. Environmental Operations Records Center 
Record Number ERI7585/1335I1NT/95-88,* Sandia National Laboratories, 
Albuquerque, New Mexico. 

839 	 B.W. Marshall. Memorandum to File, Use of Depleted Uranium at the 9920 Test 
Facility, Sandia National Laboratories, Albuquerque, New Mexico. September 15, 
1993. 

840 	 Bentz, J. Interviewed by S. Wrightson, Sandia National Laboratories, Albuquerque, 
New Mexico. 

841 	 Sandia National Laboratories, [n.d.]. Environmental Operations Records Center 
Record Number ERI7585/1335/103I1NT/95-197,* Sandia National Laboratories, 
Albuquerque, New Mexico. 

842 	 Sandia National Laboratories, [n.d.]. Environmental Operations Records Center 
Record Number ERI7585/1335/1 03I1NT/95-198, * Sandia National Laboratories, 
Albuquerque, New Mexico. 

6.2 	 Document References 

The following document references were used in this work plan: 

Barth, D.S., B.J. Mason, T.S. Starks, and K.W. Brown, March 1989. "Soil Sampling Quality 
Assurance Users Guide: Section Edition, EPAl600/8-89/046, Washington, D.C. 

*Because many of the tests conducted at SNUNM are classified, this SNUNM reference number refers to an SNUNM 
Environmental Operations Records Center coding system intended to maintain the confidentiality of SNUNM employees. 

AU12-95JWP/SNL:R3793-6 	 6-4 301462.133.03.000 02126196 2:10pm 



Birkeland, Peter W., 1984. Soils and Geomorphology, Oxford University Press, New York, 

New York. 

DOE, see U.S. Department of Energy. 

EPA, see U.S. Environmental Protection Agency. 

Foutz, W., and J.P. McCord, 1994. "South Fence Road-Phase II Summary of 1993 Field 
Operations at Site SFR-3, H Contractor Report, Sandia National Laboratories, Albuquerque, 

New Mexico. 

Fritts, J., and J.P. McCord, 1995. "Summary of Field Operations Wells MRN-1 and MRN-2,M 
Contractor Report, Sandia National Laboratories, Albuquerque, New Mexico. 

Hacker, L., 1977. Soil Survey of Bernalillo County and Parts of Sandoval and Valencia 

Counties, New Mexico, U.S. Department of Agriculture, Washington, D.C. 

Hawley, J.W. (Ed.), 1978. "Guidebook to Rio Grande Rift in New Mexico and Colorado," New 
Mexico State Bureau of Mines and Mineral Resources, Circular 163, pp. 151-158. 

Hawley, J.W., and C.S. Haase (eds.), 1992. "Hydrogeologic Framework of the Northern 

Albuquerque Basin," New Mexico Bureau of Mines and Mineral Resources Open-File 

Report 387. 

H&GCL and Physical Sciences Laboratories, New Mexico State University, September 1992. 

"Draft Report, Sandia National Laboratories CCTC Site Investigations," Sandia National 
Laboratories, Albuquerque, New Mexico. 

Ingersoll, R.V., W. Cavazza, W.S. Baldridge, and M. Shafiqullah, 1990. "Cenozoic 

Sedimentation and Paleotectonics of North-Central New Mexico: Implications for Initiation and 
Evolution of the Rio Grande Rift," Geological Society of America Bulletin 102, pp. 1280-1296. 

IT, see IT Corporation. 

IT Corporation, May 1994. "Hydrogeology of the Central Coyote Test Area OU 1334," IT 
Corporation, Albuquerque, New Mexico. 

Knowlton, R.G., Jr., A.M. Parsons, and K.M. Gaither, 1991. "Techniques for Quantifying the 

Recharge Rate Through Unsaturated Soils," in D.M. Nielsen and M.N. Sara, eds., Current 
Practices in Ground Water and Vadose Zone Investigations, ASTM-STP 1118, American 
Society for Testing and Materials, Philadelphia, Pennsylvania. 

AU12·95/WP/SNL:R3793-6 6-5 301462.133.03.00002126196 2:10pm 



Lambert, P.W., 1968. "Quaternary Stratigraphy of the Albuquerque Area, New Mexico," New 
Mexico University, Albuquerque, Dissertation. 

Lambert, P.W., J.W. Hawley, and S.G. Wells, 1982. ·Supplemental Road-Log Segment III-S: 
Urban and Environmental Geology of the Albuquerque Area," New Mexico Geological Society 

Guidebook 33, pp. 97-119. 

Lisenbee, A.L., L.A. Woodward, and J.R Connolly, 1979. "Tijeras-Canoncito Fault System-A 
Major Zone of Recurrent Movement in North-Central New Mexico, U New Mexico Geological 

Society Guidebook 30, pp. 89-99. 

Lozinsky, RP., 1988. ·Stratigraphy, Sedimentology, and Sand Petrology of the Santa Fe 
Group and Pre-Santa Fe Tertiary Deposits in the Albuquerque Basin, Central New Mexico," 
New Mexico Institute of Mining and Technology, Socorro, New Mexico, Dissertation. 

Lozinsky, R.P., 1994. "Cenozoic Stratigraphy, Sandstone Petrology, and Depositional History 
of the Albuquerque Basin, Central New Mexico," in Basins of the Rio Grande Rift: Structure, 
Stratigraphy, and Tectonic Setting, Geological Society of America Special Paper 291, 
pp.73-81. 

Maynard, S.R, L.A. Woodward, and D.L. Giles, 1991. "Tectonics, Intrusive Rocks, and 
Mineralization of the San Pedro-Ortiz Porphyry Belt, North-Central New Mexico," New Mexico 
Bureau of Mines and Mineral Resources Bulletin 137, pp. 57-69. 

Myers, D.A., and E.J. McKay, 1970. "Geologic Map of the Mount Washington Quadrangle, 
Bernalillo and Valencia Counties, New Mexico," U.S. Geological Survey Geologic Quadrangle 
Map GQ-886. 

Myers, D.A., and E.J. McKay, 1976. "Geologic Map of the North End of the Manzano 
Mountains, Tijeras and Sedillo Quadrangles, Bernalillo County, New Mexico," U.S. Geological 
Survey Miscellaneous Geologic Investigations Map 1-968. 

Neel, D., and J.P. McCord, 1993, "Summary of Phase I Field Operations South Fence Road 
Project," Contractor Report, Sandia National Laboratories, Albuquerque, New Mexico. 

National Oceanic and Atmospheric Administration (NOAA), 1990. "Local Climatological Data, 
Annual Summary with Comparative Data," National Oceanographic and Atmospheric 
Administration, Albuquerque, New Mexico. 

NOAA, see National Oceanic and Atmospheric Administration. 

AU12·951WP/SNL:R3793-6 6-6 301462.133.03.000 02126196 2:10pm 



Olson, 0., M.H. Hall, and M.H. Plagge, 1970. "Wind Data for the Albuquerque Area," Report 


No. SC-M-70-144, Sandia National Laboratories, Albuquerque New Mexico. 


Parsons, A.M., J.T. McCord, R.P. Thomas, and M. Furaus, 1993. "Using a Geographic 

Information System to Select Vadose Zone Hydrogeologic Settings for Guiding Site 

Characterization," SAND93-1843, Sandia National Laboratories, Albuquerque, New Mexico. 


RUST Geotech Inc., May 1993. "Project Work Plan for Phase I, Technical Support Program 

for Sandia National Laboratories," Report No. P-GJPO-13S2, RUST Geotech Inc., 

Albuquerque, New Mexico. 


RUST Geotech Inc., December 1994. "Final Report, Surface Gamma Radiation Surveys for 

Sandia National Laboratories/New Mexico Environmental Restoration Project," prepared by 


RUST Geotech Inc. for the U.S. Department of Energy, Grand Junction Projects Office, Grand 


Junction, Colorado. 


RUST Geotech Inc., in preparation. Follow-up Survey Report, prepared by RUST Geotech 

Inc. for the U.S. Department of Energy. Grand Junction Projects Office, Grand Junction, 


Colorado. 


Sandia National Laboratories/New Mexico (SNUNM), January 1993. "Sandia National 


Laboratories, Albuquerque, Environmental Baseline Update," SAND92-7339, Albuquerque, 

New Mexico. 


Sandia National Laboratories/New Mexico (SNUNM), March 1993a. "Program Implementation 

Plan," Environmental Restoration Program, Sandia National Laboratories, Albuquerque, 


New Mexico. 


Sandia National Laboratories/New Mexico (SNUNM), 1993b. "Chemical Waste Landfill Final 


Closure Plan and Postclosure Permit Application,- Sandia National Laboratories, Albuquerque, 

New Mexico. 


Sandia National Laboratories/New Mexico (SNUNM), February 1994, draft. "Program 


Implementation Plan for Albuquerque Potential Release Sites," Sandia National Laboratories, 

Albuquerque, New Mexico. 


Sandia National Laboratories/New Mexico (SNUNM), March 1994. ·Sitewide HydrogeologiC 


Characterization Project, Calendar Year 1993. Annual Report," Sandia National Laboratories, 

Albuquerque, New Mexico. 


AU12-951'NP/SNL:R3793-15 6-7 301462.133.03.00002126196 2:10pm 



Sandia National Laboratories/New Mexico (SNUNM), October 1994. "Background 

Concentrations of Constituents of Concern to the Sandia National Laboratories/New Mexico 

Environmental Restoration Project, n Sandia National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), February 1995, Draft. nprogram 

Implementation Plan: Sandia National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), March 1995. "Site-wide Hydrogeologic 

Characterization Project, Calendar Year 1994, Annual Report," Sandia National Laboratories, 

Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), September 1995. "1994 Site 

Environmental Report Sandia National Laboratories Albuquerque, New Mexico," Sandia 

Report SAND95-1953. 

Sandia National Laboratories/New Mexico (SNUNM), October 1995. "Chemical Waste Landfill 

Groundwater Assessment Report,· Sandia National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), in preparation. "Mixed Waste Landfill 

RFI Report," Sandia National Laboratories, Albuquerque, New Mexico. 

SNUNM, see Sandia National Laboratories/New Mexico. 

Thomas, R.P., and R.L. Gold, March 1982. "Techniques for Estimating Flood Discharges for 

Unregulated Streams in New Mexico," U.S. Geological SUNey Water Resources 
Investigations 82-24, Albuquerque, New Mexico. 

U.S. Army Armament Headquarters, January 1992. "Development of Methodology and 

Technology for Identifying and Quantifying Emission Open Burning and Open Detonation 

Thermal Treatment Methods, Bang Box Test Series," Vols. 1, 2, 3, "Test Summary," prepared 

by Sandia National Laboratories, Albuquerque, New Mexico. 

USDA, see U.S. Department of Agriculture. 

U.S. Department of Agriculture (USDA), June 1977. "Soil Survey of Bernalillo County and 
Parts of Sandoval and Valencia Counties, New Mexico,n Soil Conservation Service, U.S. 

Department of Agriculture, Washington, D.C. 

U.S. Department of Agriculture (USDA), February 1985. ·Peak Rates of Discharge for Small 

Watersheds," Engineering Field Manual for Conservation Practices, Soil Conservation Service, 

U.S. Department of Agriculture, Washington D.C. 

ALJ12-951WPfSNL:R3793-o 6-8 301462.133.03.000 02f26f96 2:1Opm 



U.S. Department of Energy (DOE), September 1987, draft. ·Comprehensive Environmental 

Assessment and Response Program (CEARP), Phase I: Installation Assessment, Sandia 

National Laboratories, Albuquerque," prepared for the Environmental Program Branch, 
Environmental Safety and Health Division, Albuquerque Operations Office, U.S. Department of 
Energy by Sandia National Laboratories, Albuquerque, New Mexico. 

U.S. Department of Energy (DOE), 1988. "Radioactive Waste Management," DOE Order 

5820.2A, U.S. Department of Energy, Washington, DC. 

U.S. Department of Energy (DOE), January 1989, draft. "Reconnaissance Data Report, 

Sandia National Laboratories, Albuquerque," Department of Energy, Albuquerque Operations 

Office, Environmental Restoration Program, Albuquerque, New Mexico. 

U.S. Department of Energy (DOE), February 1990. "General Radiological Protection of the 
Public and the Environment," Chapter I; "Requirements for Radiation Protection of the Public 
and the Environment," Chapter II; and "Derived Concentration Guides for Air and Water," 
Chapter III, DOE Order 5400.5, DOE, Washington, DC (February 8,1990, Change 2, 
January 7, 1993). 

U.S. Environmental Protection Agency (EPA), November 1986. UTest Methods for Evaluating 
Solid Waste," Third Edition, Update 1, SW-846, U.S. Environmental Protection Agency, Office 

of Solid Waste and Emergency Response, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), April 1987, "Final RCRA Facility Assessment 

Report of Solid Waste Management Units at Sandia National Laboratories, Albuquerque, 
New Mexico," Contract No. 68-01-7038, prepared by A.T. Kearney Inc. and Harding Lawson 

Associates for the U.S. Environmental Protection Agency, Dallas, Texas. 

U.S. Environmental Protection Agency (EPA). June 1988. "RCRA Corrective Action Plan 
(Interim Final)," EPA/530-SW-88-028, U.S. Environmental Protection Agency, Office of Solid 
Waste and Emergency Response, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), July 1990. "Corrective Action for Solid Waste 
Management Units (SWMU) at Hazardous Waste Management Facilities, Proposed Rule, H 

Federal Register, Vol. 55, Title 40, Parts 264, 265, 270, and 271. 

U.S. Environmental Protection Agency (EPA). August 1992. Hazardous Waste Management 

Facility Permit No. NM5890110518, U.S. Environmental Protection Agency Region 6, issued to 
Sandia National Laboratories, Albuquerque, New Mexico. 

AU12-951WP/SNL:R3793-£ 6-9 301462.133.03.000 02126196 2:10pm 



U.S. Environmental Protection Agency (EPA). October 1992. HSWA Module IV of RCRA 
Permit No. NM5890110518, U.S. Environmental Protection Agency Region 6, issued to Sandia 
National Laboratories, Albuquerque, New Mexico. 

U.S. Environmental Protection Agency (EPA). August 1993. HSWA Module IV of RCRA 
Permit No. NM5890110518, U.S. Environmental Protection Agency Region 6, issued to Sandia 
National Laboratories, Albuquerque, New Mexico. 
1 
U.S. Environmental Protection Agency (EPA), April 1994. "Draft Technical Summary Report 
Supporting the Development of Standards for the Cleanup of Radioactively Contaminated 
Sites," Sandia National Laboratories, Albuquerque, New Mexico. 

U.S. Environmental Protection Agency (EPA), March 1995. EPA Region III Risk-Based 
Concentration Table, Memo from Roy L. Smith, to RBC Table Mailing UST, March 7, 1995, 
Technical Support Section, U.S. Environmental Protection Agency, Philadelphia, Pennsylvania. 

U.S. Geological Survey (USGS), 1993. "Installation Restoration Program, Phase 11
Stage 2A," RifFS Technical Report for Kirtland Air Force Base, New Mexico, Water Resources 
Division, U.S. Geological Survey, Albuquerque, New Mexico. 

USGS, see U.S. Geological Survey. 

Waltemeyer, S.D., 1986. "Techniques for estimating flood-flow frequency for unregulated 
streams in New Mexico,· U.S. Geological Survey Water-Resources Investigations 

Report 86-4104. 

6.3 Operating Procedures 

FOP 94-68 	 Sandia National Laboratories, 1994. "Field Change Control, II Sandia National 
Laboratories, Albuquerque, New Mexico. 

LOP 94-03 	 Sandia National Laboratories. 1994. "Handling. Packaging and Shipping of 
Environmental Samples. Operating Procedures, II Sandia National LaboratOries, 
Albuquerque, New Mexico. 

AU12-95/WP/SNL:R3793-6 	 6-10 301462.133.03.000 02126196 2:10pm 



APPENDIX A 


Cultural Resources Survey Methodology for au 1335 ER Sites 




Cultural Resources Survey Methodology for OU 1335 ER Sites 

A.1 Cultural Resources Survey Methodology 

The following activities were integral components of the cultural survey methodology: 


• 	 A cultural resources literature search was conducted prior to initiating survey work. 
This records check both aided in determining the level and location of previous work 
(Le., type and location of known sites) and indicated which locales have been 
adequately inventoried and need no additional work. 

• 	 Two qualified archaeologists. who completed a 40-hour Hazardous Waste 
Operations and Emergency Response training class, conducted the cultural 
resources survey. 

• 	 Field work was initiated upon acceptance of the health and safety plans and 
completion of all prefield work-related physicals and training. 

• 	 The archaeological survey team adhered to all health and safety requirements as 
documented in the approved health and safety plans. A tailgate safety meeting was 
conducted and a corresponding tailgate safety work sheet was completed prior to 
initiating daily field work. 

• 	 Appropriate Kirtland Air Force Base (KAFB). Cibola National Forest, Department of 
Energy (DOE). and Sandia National Laboratories/New Mexico (SNUNM) personnel 
(e.g.• the Coyote Range Committee) were also contacted and were coordinated with 
prior to conducting any field work. 

• 	 The investigating archaeologists coordinated with and worked as closely as possible 
with archaeologists from Mariah Associates Inc., which is the current KAFB cultural 
resource contractor/advisor. 

• 	 OU 1335 sites that required a survey were systematically walked at 39- to 49-ft 
(12- to 15-m) intervals until 100-percent coverage was attained. The transect 
intervals may have varied depending on the terrain and ground visibility. Exceptions 
to the 100-percent systematic survey were areas that had been completely 
obscured by paving or blading and graveling. 

• 	 USFS site definitions for cultural resources were used for all survey work. Any 
cultural resource materials meeting antiquity requirements (50 years of age or older) 
that did not qualify as sites were documented as isolated occurrences. 

• 	 Notes documenting archaeological field activities were taken on a daily basis. 

• 	 All newly discovered cultural resource sites were documented on the New Mexico 
Cultural Resource Information System (NMCRIS) Laboratory of Anthropology Site 
Record Form. All site forms were accompanied by all necessary support 
documentation (i.e., site sketches, site location map, photographs, etc.). All newly 
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discovered sites were given Laboratory of Anthropology site numbers for use on site 
forms and within the final report. 

• 	 All ER associated cultural resource sites were evaluated using the existing KAFB 
Research Design prepared by Mariah and Associates Inc. 

• 	 All known ER associated cultural resources were documented in one report. This 
report was of sufficient quality to be acceptable to SNUNM, DOE, KAFB, and the 
New Mexico State Historic Preservation Officer. 

• 	 A summary of this report was prepared for the OU 1335 Resource Conservation 
and Recovery Act Facility Investigation report. Documentation was prepared so that 
consultation could be conducted with all of the above agencies as well as with all 
concerned Native Americans and other interested parties. Copies of relevant 
documents were provided in the public reading room identified in Annex V. 

• 	 Upon completion of the document, a NMCRIS Laboratory of Anthropology Project! 
Activity Record Form was prepared and was delivered with the final report to 
appropriate agencies. 

A.2 Results of the Cultural Resources Survey for OU 1335 
A cultural resources survey was completed at all sites within OU 1335. A final report is in 

preparation. Because of the sensitive nature of the cultural findings at the sites, and because 
cultural artifacts could be disturbed by outsiders, results will not be presented in the 

document. 
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Sensitive Species Survey Methodology for OU 1335 ER Sites 

B.1 Sensitive Species Survey Methodology 

The sensitive species survey consisted of four basic elements: 

• Reviewing existing sensitive species information 

• Compiling a current sensitive species list for Kirtland Air Force Base (KAFB) 

• Conducting sensitive species field surveys 

• Preparing survey report 

All Operable Unit (OU) 1335 Environmental Restoration (ER) sites were considered under the 

scope of this work; however, not all sites required a field survey. An initial screening of sites, 

based on the existing degree of site disturbance, was used to identify those sites where field 

surveys were not required due to lack of habitat capable of supporting sensitive species 
populations. Further, the review of existing sensitive species survey information was used to 

determine which ER Project sites had been recently surveyed, either directly or as part of 

larger-scale surveys. Past surveys were reviewed to ensure that the intensity and 
documentation of such surveys were adequate to support a determination of sensitive species 
status at the sites, thereby eliminating the need for additional surveys. All OU 1335 ER sites 
that possessed significant amounts of undisturbed habitat (capable of supporting sensitive 
species) but that did not have existing sensitive species information available were field 
surveyed. 

(1) Review of Existing Sensitive Species Information 

A review of existing survey information was used to determine which OU 1335 ER sites had 

been surveyed and whether the intensity and documentation of such surveys were adequate 
to support a determination of sensitive species status at the sites. The review was used to 
determine the required geographic scope of the field surveys. The OU 1335 ER sites did not 
have adequate existing information on sensitive species. 

(2) Compilation of a Sensitive Species List 

A list of sensitive species targeted in the surveys was compiled through contacts with the 

appropriate federal and New Mexico agencies. Because sensitive species lists provided by 
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agencies are often based on countywide occurrence records, the compiled list was modified to 
focus on those species that are known to occur or are likely to occur within the KAFB 

boundaries, based on the habitat types present on the base. 

The U.S. Fish and Wildlife Service (USFWS) was consulted for federally listed threatened, 
endangered, proposed, and candidate species. The New Mexico Department of Game and 
Fish (NMDGF) was consulted for state·listed endangered wildlife species (Groups 1 and 2). 

The New Mexico Forestry and Resource Conservation Division (NMFRCD) was consulted for 
listed endangered (List 1). rare (List 2), and review (List 3) plant species. All raptors, horned 
lizards, and game animals were also treated as sensitive because of their protected status 
afforded by the NMDGF; however, special surveys for these species were not conducted. 

(3) Sensitive Species Field Surveys 

Field surveys were conducted at all OU 1335 ER sites not eliminated from consideration as 
survey sites through document review and screening. as described above. The following 
sections present the strategy and methods that were used in performing the surveys. 

Survey Sites. The strategy for conducting field surveys called for grouping sites that were 

very close together into a single survey (e.g., Sites 103 and 117). Individual sensitive species 
survey areas were classified into four habitat types (grassland, woodland, arroyo, and canyon) 

and were further classified by size: very large (more than 100 acres), large (20 to 100 acres), 
moderate (10 to 20 acres), and small (less than 10 acres or of undetermined size). Where 
natural habitat extended beyond the site boundary, an approximate 100·ft (30.5·m) buffer area 
around the site was also surveyed. 

Field Surveys. Field surveys were conducted to determine the actual or potential presence 

of sensitive species at the OU 1335 ER sites. Plant and wildlife sensitive species were 

included in the surveys. All species observed at the site, as well as habitat conditions, were 
recorded on a habitat evaluation form, and each survey area was given a sensitivity ranking 

based on the field observations. 

Survey Methods. The surveys were conducted in seasons of the year and at times of day 

appropriate to the presence, actiVity, or detectability of the individual target species. The most 
intensive surveys were conducted in the late spring, when most of the sensitive plant species 

were blooming and most bird species were breeding. Additional surveys or species· specific 
survey methods may have been required in certain habitat types to determine the presence of 

particular sensitive species. 
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Two principal methods for surveys were used: 

• 	 Parallel walking transects were used on sites dominated by essentially undisturbed 
habitat conditions. The purpose of this survey method was to determine the 
presence of sensitive plant species by systematically walking straight-line 
trajectories across the site at regular intervals. The intervals were determined by 
the size of the survey site, with 33-ft (10-m) intervals used on small sites to 131-ft 
(40-m) intervals on large sites. This method also allowed for observing other 
species, such as birds, horned lizards, etc. With this method, the entire site plus 
the marginal buffer area were surveyed. 

• 	 Habitat-specific searches were used on sites with only small patches of undisturbed 
habitat remaining or when a patch of a special habitat type was located in or near 
the site (e.g., a spring. a clump of trees or shrubs, a rock outcrop. or an unusual 
soil type). These habitats were physically searched or scanned through binoculars 
for potential sensitive species that could have been affected by ER activities. 

Survey Report. A report summarizing the results of OU 1335 surveys and previous surveys 

pertinent to OU 1335 was prepared to document the sensitive species and habitat status for 
all OU 1335 ER sites. Data from the parallel transect surveys were used to estimate the 

densities of sensitive plants at sites where such species had been found. Other sensitive 
species detections were summarized for individual sites, for habitat types, and for the entire 

OU 1335 survey. Upon approval from Sandia National Laboratories/New Mexico and the 

U.S. Department of Energy, information on sensitive species sightings was forwarded to the 
agencies and to the New Mexico Heritage Program for incorporation into their databases. 

B.2 Results of the Sensitive Species Survey for OU 1335 

A sensitive species survey was completed at all sites within OU 1335. A final report was 

prepared. Because of the sensitive nature of the sensitive species findings at the sites and 

because the sensitive species could be disturbed by outsiders, results were not presented in 
this document. 
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UNEXPLODED ORDNANCElHIGH EXPLOSIVES (UXOIHE) VISUAL SURVEY OF ER SITES 

FINAL REPORT 


I. PROJECT SUMMARY 

Preliminary site inspections by SNL Environmental Restoration Project (ER) personnel at SNL 

ER sites revealed the presence of a small amount of Unexploded Ordnance (UXO), High 
Explosives (HE) and ordnance debris left from prior military and SNL testing activities. The 
extent of the material present was not known since few sites had been inspected in detail, and 

this situation was considered a potential health and safety concern. The first step in the 

series of activities undertaken by the SNL ER Project to address this concern was to 

determine the extent of the UXO present on the sites. Kirtland Air Force Base (KAFB) 
Explosive Ordnance Disposal (EOD) unit was contracted to conduct a visual surface survey of 

sites with the potential for UXO. 

The EOD unit surveyed 89 ER sites, the majority of which were outside the Tech Areas, with 
100% coverage of surface area. Approximately 2200 acres were surveyed from September 

1993 to July 1994. Live ordnance and/or HE was found at 12 sites. Ordnance debris was 

found on 36 sites or approximately 41 % of sites surveyed (See Table 1 for individual site 

information). Most ordnance and ordnance debris has been removed from the sites; 

Section III of this report gives further details. This survey covered surface conditions only; 

other survey techniques using magnetometers are being implemented when subsurface work 

is planned. 

The majority of ordnance found was military in origin and was unrelated to Sandia site and 
activities. Only 10 of the 36 sites with ordnance debris had UXO/HE debris that may have 

been associated with Sandia activities. Because of the amount of ordnance and debris 

unrelated to Sandia testing, Sandia testing histories were inadequate to assess the potential 
hazards at the sites. In addition, the deposition of military ordnance and debris from training 

exercises on ER sites continues. The site surveys allowed the ER Project to obtain an 

accurate representation of the nature and extent of the current hazard and enable appropriate 

precautions and procedures to be developed for future site activities such as site 

investigations and remediation. 
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II. SURVEY METHOD 


The EOD unit covered 100% of the area of each site. In most cases the area of the UXOIHE 
survey was larger than the ER site area to allow for off-site mobilization areas and potential 

expansion of the site boundaries in sites which were poorly defined. The surveys were 
conducted by visually inspecting the surface of the site, looking for ordnance, HE and 
ordnance debris. Only live UXOIHE and ordnance debris that might pose an explosive hazard 
were collected and removed. Shrapnel (small fragment) locations were not recorded nor were 
the fragments removed from the site. The location of live UXOIHE was recorded on site 
maps. The maps are maintained in the RFI site investigation files of the SNL ER Project 

Records Center. 

Limitations of Survey 
The surveys only cover surface UXOIHE visible at the time of the survey. Areas where 
training exercises are being conducted should be resurveyed quarterly or before any 
significant new activities are conducted at the site. All other sites should be resurveyed 
annually or before significant new activities commence on the site. Subsurface UXOIHE may 

surface after the survey (due to rain and wind erosion). The sites are not considered cleared 
of ordnance because they have only been surveyed. 

III. REMOVAL 

Removal of live (non-residue producing) ordnance and some ordnance debris has been 
conducted at sites # 8,61,10,60,12,27,58,81,82, and 87. Removal was completed in 
June of 1994. Sites that still have live UXO include #: 11, 15,28,67, and 239 (see 
discussion below). 

Residue Producing UXO 

Ordnance and ordnance debris that would produce residues when burned or detonated cannot ' 
be treated/destroyed by KAFB EOD until its new burn facility is approved by the regulatory 
agencies. Most of the residue producing ordnance debris consist of expended smoke 
grenades. Site 239 has the only remaining live residue-producing ordnance and those are a 
non-lethal hazard (tear gas canisters). 

Non-residue Producing UXO 

Sites 11, 15, 28, and 67 still have live ordnance or the potential for live ordnance to be 
present. These sites are grouped into two categories and are discussed below. 
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Ordnance has not been removed from the vicinity of sites 15, 67, and some of the mine shafts 

in Site # 28 (in the vicinity of sites 15 and 67 only) since this area is in a shell impact area 
from Navy research during World War II. This area is being returned to military responsibility. 

Sandia will keep sites #15, 67, and 28 but will not investigate or remove the ordnance hazard 
in the surrounding area. 

Site #11 has been found to contain buried ordnance in several mounds. This site should be 
treated as having live ordnance until it has been excavated and the buried ordnance 
assessed. This site contains five mounds in 3 fenced areas and is posted with ER site signs. 

IV. 	 ENVIRONMENTAL, SAFETY AND HEALTH MEASURES IMPLEMENTED 
BY "rHE ER PROJECT 

As a result of the UXO survey information, the SNL ER Project has implemented a number of 
measures to ensure the health and safety of its personnel and contractors. 

1. 	 UXOIHE awareness training is required for all ER Project personnel and 
contractors. 

2. 	 "ES&H standard Operating Procedure, Control of Unexploded Ordnance (UXO) 
At SandiaINM Environmental Restoration (ER) Sites", was written to cover future 
ER project activities that may involve UXO/HE. 

3. 	 An -Environmental Restoration Sites and UXO Areas" map and list, was 
developed and is maintained by GIS. This list details any site restrictions due to 
UXO/HE (see special restriction column on Table 1). 

4. 	 A magnetometer was purchased by the ER Project for use in clearing sites 
before any intrusive work is conducted on the site. 

V. 	 ER SITES AND UXO AREAS MAP 

The ER Project has developed a map for ER Project use that illustrates the current knowledge 

about the level of hazard from UXO/HE at locations on KAFB and the lands withdrawn from 
the U.S. Forest Service. The map was developed from KAFB EOD records of past activities 

and UXOIHE response activities they conducted. ER site histories and the UXO/HE survey 
results have been utilized to characterize ER sites and the surrounding area UXO/HE hazard 
levels. 

The map is a constantly changing document. Individuals and groups with a need to know, 
received the map as an attachment to this report. The copies of the map are controlled in 
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order to avoid misuse, use of outdated information, and misinterpretation. Updated copies will 
be forwarded to the individuals on the distribution list. Individuals on the distribution Jist are 

not to reproduce or redistribute the map. Requests for additional maps or for names to be 
added to the distribution Jist should be made to Mike Young at 284-2595 or Dorothy Stermer 
at 284-2498. 

White areas on the map represent where no information on the UXO/HE hazard is available. 
Green areas represent areas where the UXO/HE hazard level has been assessed and judged 
to be of low hazard. Yellow areas are areas of known historical or present ordnance/HE use. 
These areas have not been surveyed or were surveyed and considered of moderate hazard. 
The red areas on the map are considered high potential hazard areas from UXO/HE. These 
areas are current and/or historical ordnance/HE use areas. The survey and/or historical 
information dictate the classification as a potential high hazard area. 

This map is intended for ER Project use only. The information used to compile this map is 
incomplete and historical accounts may be inaccurate. No area on KAFB or the Forest 
Service Withdrawn Area should be considered free of potential UXOIHE concerns. Each area 
should be assessed based on proposed activities to determine whether UXO/HE concerns are 
actually present in a given area. 

A current survey map is available for review by calling Denise Bleakly, 284-2535. 

VI. ADDITIONAL ACTIVITIES 

Subsurface investigation of selected ER sites is on-going. Activities planned include metal 
detector surveys, exploratory trenching and removal of buried subsurface UXO. KAFB EOD 
unit has other UXO/HE activities underway and should be consulted about any UXO/HE 
concern. The KAFB EOD phone # is 846-2229. ER personnel should consult with Mike 
Young (284-2595) or Dorothy Stermer (284-2498) before contacting EOD. 

VII. SURVEY RESULTS 

The results of the surface surveys are summarized in Table 1 (attached). Sites surveyed are 

discussed in more detail below. 

No live UXO/HE or significant UXO/He debris was found at the following sites. 

Sites # 6, 7, 14, 17 west, 17 east, 17 south, 22, 23, 38, 45, 46, 47, 48, 50, 54, 55, 
56, 57 (excluding impact area) 64, 69, 70, 85, 86, 89, 90, 91, 103, 1OB, 109, 112, 

AL/08·95IWPISNL:R3793-C C-4 301462.133.02.000 1126196 2:10pm 



115,117,191, 193, 194,227,228,229,230,231,232,233,235,236,237,238, 


242, and the Containment Technology Test Facility. 

Site # 8 

Live Ordnance: 

13 live bomb fuses 
2 partially filled illuminator trip flares 
2 live 12 gauge practices shotgun shells 
2 20mm cartridges with primer 
5 Ibs (approximately) partially burned HE chunks 

Ordnance debris: 

2 HVAR rocket motors - empty 
several pieces of a 3- experimental rockets 
4 Mk 13 signal smokes - expended 
5 smoke grenades - expended 
34 20mm practice cartridges/projectiles - expended 
6 30mm cartridges/projectiles - expended 
2 bomb fuzes - empty 
1 projectile ballistic windshield - empty 
3 flash tubes of powder bags - expended 
1 40mm airburst cartridge - expended 
4 12-gauge practice shells - expended 
numerous 5.56mm and 7.62mm blank ammunition - expended 
1 68 experimental penetrator - empty 

Sites #9, 20, 61 (sites surveyed as one site) 

Live Ordnance: 

1 groundburst simulator 

2 pound of high explosives 
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Ordnance debris: 

6 M18 screening smoke grenades - expended 

2 slap flare illuminating cartridges - empty 

3 40mm white star parachute cartridges - empty 


Site #10/60 

Live Ordnance: 

One live ground burst simulator was found (and removed). 

Ordnance Debris: 

12 expended smoke grenades 

2 practice 40mm grenades 

3 expended smoke pots 

5 empty white star parachute containers 


1 empty home made booby trap 

1 empty Molatov Cocktail 


various pieces of unidentified rockets 

expended blank 7.62 and 5.56mm ammunition 


Site #11 

Four mounds were surveyed at this site. Although radiation warning signs were 
posted. no elevated radiation levels were detected according to EOD. EOD found 

buried ordnance just under the surtace of the mounds. A Mark 26 detector was 
used to detect ordnance and a large amount of ordnance debris was located. EOD 
is recommending extreme caution around this site until the buried items are 
uncovered, identified and certified safe. 

Sites #12, 13, 65, 94, and 219 

The New Burn Site area was visually surveyed for surtace UXO/HE. Heavy metal 
fragments from explosions from previous testing at the burn site were found on the 
hills surrounding the site. 
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Live Ordnance: 


One trip flare 


Ordnance Debris: 


One slap flare 


One rifle propelled illuminator round 

Sites #15, 67, and 28 (mines in the vicinity of Sites #15 and 67) 

Live Ordnance: 

One live fuze 

EOD indicates that the area has live ordnance, and is between two areas to the 

east and west that contain a high density of ordnance, some of which is live. 


Ordnance Debris: 


numerous fired shells and fuzes 


Site #16 

Ordnance Debris 

10 experimental Jet Assist Take Off (JATO) rocket motors - expended 

Site #19 

Ordnance Debris: 

6 expended M18 smoke grenades 
1 slap flare • empty 


6 12-gauge shotgun shells - empty 

numerous expended small arms shells 
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Sites # 21, 62, and 88 (surveyed as one site) 

Ordnance Debris: 

10 smoke grenades 
2 40mm white star cartridges 

1 booby trap simulator 
12 gauge shells 
numerous expended rifle casings 

Sites # 27 and 49 

Live Ordnance: 

1 40mm practice cartridge 

1 clip of 5.56mm blanks 


Ordnance Debris: 

50 40mm cartridges • empty 

3 M18 smoke grenades· expended 
1 40mm illuminating - expended 
2 12 gauge shotgun shells practice - expended 
4 booby trap simulators (whistling) • expended 

Site # 58 

Live Ordnance: 

1 clip of 5.56mm blanks 

Site # 59 

Ordnance Debris: 

15 empty 3.5 inch rocket motor containers 
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Site # 63 

Ordnance Debris: 

One expended igniter 

3 expended Redeye or SA-7 launch motors 


Site # 66 

Ordnance Debris: 

Numerous 5-inch rocket motor parts and debris 

Sites # 68 and 71 

Ordnance Debris: 

7 projectiles fuzes electric (type unknown) - expended 

35-/38 projectile base assemblies - empty 

1 5-/38 projectiles spotting smoke - empty 


1 75mm practice projectile - empty 

1 75mm ballistic projectile - concrete filled 

1 projectile fuze booster - empty 


Site # 72 

No live ordnance or ordnance debris found, however ordnance debris was found 
across the road from the site and the area is an active training area. 

Site # 81 

Live Ordnance: 

2 experimental flares 

Ordnance Debris: 

Several hundred expended rocket motors and rocket parts. 
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Site # 82 

Live Ordnance: 

One uncased solid rocket propellant motor grain (-30 pounds) 

Ordnance Debris: 

3 5-inch projectiles 

52 expended Zuni rocket motors 

4 2.75-inch rocket motors 


Site # 84 

Ordnance Debris: 

One ballistic projectile 

One 5 inch shell - empty 


Site # 87 

Live Ordnance: 

One M800 AI High Explosive 57mm round with a M13 fuze dummy (this is not a 
normal configuration) 

Site # 92 

Site # 92 was surveyed and no live UXO/HE or significant recognizable UXO/HE 
debris was found. Heavy fragments from previous testing were found on the 
perimeter of the site. 

Site # 93 Rocket Launcher Pads 

Ordnance Debris: 

Expended slap flares and smoke grenades were found. This area is still being used 
for war games and caution should be exercised. 
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Site # 239 

Live Ordnance: 

Six live tear gas shells or rockets 

One flash bang booby trap 

The live ordnance was flagged and left on site. 


Ordnance Debris: 

Two 55-gallon drums full of expended tear gas ordnance were collected. 
Three 155mm steel ejection projectiles (non-explosive) were also found. 

Site Wide Well Locations # 1, 2, 3, and 4 

Both surface and subsurface investigations have been conducted at these sites. No 
ordnance or ordnance debris was found. 
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i Table 1 
Results of UXO/HE Surface Survey of SNUNM ER Sites 
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I 
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I 
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N 

j 

r~ 

SWMU' SWMUName Associated Building ComplalediStatUI UXOIHE Surface SUMIY R.su~1 
Special 

restt1ctIons' 
~ 

II Gas Cylinder 0Itp0sal PM 9966 11/15/93 no UXOl1iE Of orciIance debdlllound , 

7 Gas Cylinder Disposal 11/18193 no UXOI1iE Of ordnance debdllfound 

8 Open dump 1<VS193 Uve:13 bomb fuzes, 2 lltumlnalor \111 flare., 2 2Ilmm cartridges., j 
8 1<VS193 2 IhoIgun shaHs, 5 Ibs HE chunks; numerous expended ordnanoa debrIa 

II Burial S_eIOpen Dump 1115193 ... _e.61 
, 

10 Burial Mound 9l30I'II3 expended ordnance dabrla 

II RadlEJCpIosive Burial Mound 12128193 on:InanC8 debris and possible burled Ofdnllnce found yes 

12 Burial IkelOpen dump 10'12193 one live lrip llare found 

13 Oil Surface Impoundment 10'12J1l3 no UXOIHE Of on:InanC8 debdlllound 

14 Burial sMe 9920 2111194 no UXO/HE Of ordnance debrIa found 

15 Trash PKS 212194 1 I ..... fuze, numerous flrad aheIII end fuzes, on:InanC8 debrIa yes 

18 Openo-pca 1115193 10 expended jaI al.11II takeoII rocket moIOrs found 

17 SCfapya.d Well 11115/93 no UXO/HE Of ordnance debdllfound I 

17 SCfapyard East 11/15/93 no UXOIHE Of ordnance debdlllound 
, 

17 SCfapya.d South 11/15/93 no UXOl1iE Of ordnance debdIIfound 

19 SCfap Yard 1111194 8lIP8"ded ordnanoa debrIa found 

20 Uranium Bum S_. 1115193 ....181 

21 Melal SCfap 11121193 8lIP8"ded: amoIIe grenedee, 40mm whb liar cart., a booby lrap, end rille !IhaIIs 

22 StooIgeIBum rN 01 OEER) 1121194 no on:InanC8 Of on:InanC8 debris found 

23 Disposal Trenches 1112193 no ordnance Of ordnance debdIIfound 

27 Animal Disposal P. 9620 1112193 one IIIIe 40mm practice round, 1 clip 0I1111e 5.58mm bIenb, ordnanoa dabrla 

27 1112193 ftlIudel - 50 expended 40mm shalla, 3 amoIIe grenadea, 4 booby IrapI 

26 Mine shalt. 617194 no UXO/HE Of ordnance debris found 

38 Oil SplUs (Bldg 9920) 9920 2111194 no UXOI1iE Of ordnance dabrIa found 

4S liquid Dlacharge 2I25I!M no UXO/HE Of ordnance debris found 
--~ ~--~~~--~ 



Table 1 (Continued) 

~ Results of UXO/HE Surface Survey of SNUNM ER Sites 
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SWMUI SWMUName Assoolaled Building CompIetedlSlalU$ UXOIHE Sulf_ SUrvey Aesub 
Special 

AasblclIon.· 
I 

4e Old AcId WaSle line OuIIaH 2125194 no UXOIHE or ordnance debris found 

.7 Doomed Sunker OuIIan 12J27193 onlnance debris found 

4e 904 SepIIc Syslem Discharge 904 2125194 no UXOIHE or Ofdnanoe debris found 

.ell Bldg 9820 draWls 91120 1112193 _1IIe 1127 J 
50 Old CenI1iIuge 2125194 no UXOIHE or ordnance debris found I 

54 PIdcax 7122.1fH no UXOIHE or ordnance debrillfound 
• 

55 AedT~. 11115/93 no UXOIHE or ordnance debris found 

56 Old Thunder _II 11115193 no UXOIHE or ordnance debris found 

51 WO<kman 12J27193 ordnance debris found 

56 Coy!lIe canron BIut At.. 1Mi93 one ~ 01 live 5.56mm bIarQ and expended ordnance debrllllound . 

511 "-IuIum 9I3Ml3 15 empty 3.5· rodteI moIor containers ! 

eo .,.,....At_ 9I3Ml3 1 live ground burst Ilmulator, expended ordnance debris fCM1d 

81 SdIooIhouM ........ t ... At.. 11/5/93 1 live ground burSlllmulalor, HE chunks, other onlnance debris ! 

82 GrayatOl'l<l Manor ~ 111'21193 
__Ke'21 

63 8.l1oon r... At.. 10f21193 3 expanded Aedeye 01 SA-7 launch moIors and an Ignfter 

6.( Gun INa 10f21193 no UXOIHE or Ofdnanoe debris found 

85 EJpIosIv$ Tesl SKe 10112/93 ordnance debris found 

88 IIolCC4f 12127193 ordnance debris found 

87 FrualrlI1Ion Sfte 212194 1 live fuze, _ flred shels and fuzeI, Ofdnanoe debris yes 

88 Old Bum Sfte 1113193 no live ordnance found, amply shell and lhelllragrnenla Iound 

89 FmgsPMs 12127193 ordnance debris found 

70 EJpIoslve TeSI PM 12127193 ordnance debris Iound ! 

71 Moonlighl Shot 1113193 covered In Sfte • 88 survey 

72 0per.11on ee-. Sfte &171M no UXOIHE or Ofdnanoe debris found 

81 , New CebIe SKe 
-

12/3/93, 2 live llares, and hundreda 01 expended roc:Icei motors Ind ordnInCI debris 
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Table 1 (Continued) 

Results of UXO/HE Suriace Survey of SNUNM ER Sites 


SWMU' SWMUName Associated Building CompletediStatus UXOIHE Surface Survey Resulla 
Special 

Restrictions· 

82 Old Aerial Cable Scrap Yard 

Gun Facilities 

1119194 1 live rocket propellant grain round ('30 !bs); expended rod<et mOlors and shells 

one ballistic round, and one rive Inch shell (empty) found84 

--

21111194 

85 Firing Sije 9920 2111194 no UXOIHE or oRhlnce debris found 

8& Firing Sije 9927 314194 no UXOIHE or oRhlnce debris found 

87 Firing Sije 9990 212194 1 live high explosive shell with Inen ruze, ordnance debris 

88 Firing Sije 11121/93 588sfte.21 

89 Shodc Tube Sfte 111151'93 no UXOIHE or orOOance debris round 

90 Beryllium Firing Sfte 111151'93 no UXOIHE or ordnance debris found 

91 Lead Firing sne 111151'93 no UXOIHE or ordnance debrla found 

92 Pressure Vessel lG'S193 no UXOIHE or ordnance debris found 

93 Rocket Launch.. Pads 1(1121/93 no live ordnance found; expended IIIap flares, smoke grenades 

94 Bumsrte lCYI2193 1 expended ritla propelled lI1un1inator round, 1 expended smoke grenade 

103 Scrap Yard 9939 2111194 no UXOlHE or ordnance debris found 

108 flrlngS"e 9940 9127/93 no UXOIHE or OIdnance debris round 

109 firing Sfte 9956 314194 no UXOIHE or orOOance debris found 

112 EJ<Ploslve Sump 9956 314194 no UXOIHE or ordnance debris found 

lUI Rring Sfte 9930 314194 no UXOIHE or ordnance debris found 

111 Trenches 9939 2111194 no UXOIHE or ordnance debris found 

191 Equul Red 111151'93 no UXOIHE or orOOance debrla found 

193 Sabotage Test Area 111151'93 no UXOIHE or ordnance debris found 

194 Generat Purpose Heat Test 111151'93 no UXOIHE or ordnance debris found 

219 Tank 7 Bum Sfte lCYI2193 no UXOIHE or ordnance debris found 

227 Bunker 904 OutlaR 2125194 no UXOIHE or ordnance debris found 

228 Dump Near Ok! Centrifuge Y3I94 no UXOIHE or ordnance debris found 

229 
-

, Stormdrain System OutlaR 2125194 
-

no UXOIHE or OIdnance debris round 
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Slonndrain System Outfall 

231 

230 

Stormclrain System 0u1feII 

232 Slonndraln System Outfall 

233 SlormcIrain System Outfall 

235 Slonndraln System Outfall 

236 Ph east of BaIlool1 Sla 

237 RocI<ec launch Ral 

238 RocI<ec launch Rail Impact 
Alea 

239 Gun sne Impact Alea 

239 

Sabotage Tn! 80. 

Containment Tech. rest Fee 

o SWwen.2 

242 

I..... SW wei t1 
01 
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Table 1 (Concluded) 

Results of UXO/HE Surface Survey of SNUNM ER Sites 


Associated Building CompletediSlalus 

2125194 

2125194 

2125194 

2125194 

2125194 

1Of.W93 

10121193 

10121193 

10121193 

10121193 

11/15/93 

2111194 

311194 

311194 

6I2IW4 

6I2IW4 

I 

UXOJHE Surface Survey Results 

no UXOJHE or ordnance debris found 

no UXOJHE or ordnance debrit found 

no UXOIHE or ordnance debrit found 

no UXOIHE or ordnance debrit found 

no UXOIHE or ordnance debris found 

one expended rille grenade practice round lound 

no live ordnance found; expended slap llares, smoke grenades 

no UXOIHE or ordnance debrIIIlound 

A loIal of 8 live lear gas shells or md<ets and a llash bang booby trap; two 

55-ga1. drums of expended tear gas ordrIsnce, 3 155mm steel ejection p!Ojecllles 

no UXOIHE or ordnance debrIII found 

no UXOJHE or ordnance debrIII found 

no UXOIHE or ordnance debris found 

no UXOIHE or ordnance debrIII found 

no UXOIHE or ordnance debrIII found 

no UXOIHE or ordnance debris loond 

'EOO SUPPORT REOUIREDlUXO STill PRESENT 

CHECK WITH MIKE YOUNG AT 28<1-2595 

Special • 
Restrictions 

yes 

i 
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October 1993 Through May 1994 




Summary of Radiological Surveys at OU 1335 

Conducted by RUST Geotech Inc., 

October 1993 Through May 1994 


0.1 Summary of the Radiological Survey Methodology 

D.1.1 Technical Approach 

The procedures and methods used in the Phase 1 surveys were prepared in compliance with 
U.S. Department of Energy (DOE) guidance. The following technical approach complies with 

these guidelines in conducting the Phase 1 surveys: 

• 	 Physical identification of the survey area boundaries for the particular environmental 
restoration (ER) site 

• 	 Determination of the appropriate instrument grid spacing at each ER site by Sandia 
National Laboratories/New Mexico (SNUNM) task leaders 

- Six-foot grid spacing for affected ER sites (as set forth by NUREG/CR-5849 
Guidance) 

-	 Ten-foot grid spacing for unaffected ER sites (as set forth by NUREG/CR-5849 
Guidance) 

• 	 Determining the site-specific background radiation values 

• 	 Performing the surface radiological survey using the crutch scintillometer 

• 	 Determining anomalous areas greater than 1.3 times the ambient background levels 
(as set forth by NUREG/CR-5849 guidance) 

• 	 Physically marking the anomaly on the ground surface 

• 	 Recording the scan range and gamma radiation value for each anomalous area 
delineated 

• 	 Conducting phYSical surveys to establish coordinate locations for the radiometric 
survey boundaries and any gamma anomalies delineated 
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0.1.2 Results 

Surface radiological assessments were performed at 70 SNUNM ER sites (including 14 sites 
in OU 1335) in accordance with the procedures presented in the Project work plan for Phase I 

(RUST Geotech Inc. December 1994). 

Assessments were conducted to identify and delineate areas exhibiting anomalous surface 
gamma radiation. Techniques, instrumentation, and procedures used for the assessments are 
based primarily on protocols developed by the DOE Office of Remedial Action and Waste 
Technology's Technical Measurement Center. In July 1993 Geotech established parameters 
and methodologies specific to the Sandia ER sites-such as optimum scanning speed, grid 

spacing, detection limits, determination of natural background, and instrument 
configurations-during the trial radiological survey conducted at the SNUNM Sled Track Site. 

Surface radiation surveys were performed using the Geotech Model EL-0047 A crutch 
scintillometers, which measure gross gamma activity in counts per second. The raw 

scintillometer readings were converted to microroentgens per hour (J.lRlhr) by a conversion 
factor derived specifically for depleted uranium (DU). The conversion factor was derived from 
cross-correlation data collected during the trial survey with a pressurized ionization chamber. 

Physical land surveys were performed in conjunction with the radiological survey to spatially 
locate site boundaries, cultural features, and gamma anomalies. Existing survey control 
stations provided by SNUNM were used where available to establish coordinate locations. All 
horizontal coordinates were recorded in New Mexico Central Zone State Plane coordinates. 
Land survey field notes, sketches, and data are archived in the project raw data folios. 

The RUST Geotech Inc. field assessment team participated in the bioassay and dosimetry 
programs administered by SNUNM. The SNUNM Industrial Hygiene Department performed 

air sampling for inorganics and heavy metals. The RUST Geotech Inc. Site Health and Safety 
Coordinator (SHSC) collected air samples, which SNUNM Health Physics personnel analyzed 
for radioparticulates. Access to the site was controlled by the RUST Geotech Inc. SHSC and 

documented by use of Hazardous Material Access Logs and Radiological Access and Frisking 
Logs. Results of health and safety air monitoring and the site access records are archived in 
the project raw data files. 

D.2 Results of the Radiological Surveys at au 1335 ER Sites 

RUST Geotech Inc. (December 1994) conducted surface radiological assessments at SNUNM 

from October 1993 through May 1994 (Table 0.2-1) and recorded solid waste management 
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unit (SWMU) names, acreages, survey coverages, numbers of point sources, numbers of area 

sources, and completed work at au 1335 through May 17,1994. The following sections 
present results of the surface radiological assessments summarized from RUST Geotech Inc. 
(1994) for ER Sites 14,17,55,85,86,90,103,108,109,115,117,191,193, and 194. 

Table 0.2-1 

Summary of Radiation Survey 


Activities at OU 1335 as of May 17, 1994 


ER Site No. 

" 

Name ACreage 

Type of 
Coverage 
(Percent) 

No. of 
Point 

Sources 
No. of Area 

Sources 

14 and 85 Building 992O-Burial Site and Firing Site 1.4 100 0 1 

17A, 17B, 170 Scrap Yards/Open Dump 2.8 70 5 2 

55 Red Towers 14.6 100 123 1 

86 Building 9927-Firing Site 2.8 100 0 0 

:90 Beryllium Firing Site 0.2 100 0 0 

103 and 117 Building 9939-Scrap Yard and Trenches 6.3 100 8 13 

108 Building 994D-Firing Site 2.2 100 4 11 

109 Building 9956-Firing Site 0.5 100 0 0 

115 Building 993D-Firing Site 1.0 100 0 1 

191 Equus Red 4.2 100 5 0 

193 Sabotage Test Area 0.5 100 7 3 

194 General Purpose Heat Source Test Area 0.2 100 0 0 

0.2.1 Results of the Radiological Survey at ER Sites 14 and 85 

A gamma scan survey was performed at 6·foot centers over the exterior surface area, within 
the radiological survey boundaries of the sites. Areas excluded from the survey include the 
interior of Building 9920 and inaccessible areas beneath moveable objects and stockpiled 
items. 

The background gamma exposure rates range from 10 to 12 j.1R1hr. One area of gamma 
activity greater than 30 percent above the natural background level was detected within the 
survey boundaries of ER Sites 14 and 85. Table 0.2-2 summarizes the results. 
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Table D.2-2 

Areas of Gamma Activity 30 Percent or Greater than 


Natural Background Levels at ER Sites 14, 85, 17,55, 103, 117, 108, 

115, 191, and 193 


Anomaly Type Total J,lRlhr Comments 

ER Site 14 and 85 

! Soil Area Source 1 13-50 Apparent ·shine" area from a 
contaminated pressure vessel 

ER Site 17B 

!Soil Point Source 5 16-39 Anomalies have an average diameter of 2 ft. 

i Soil Area Source 2 13-31 Two areas include muHiple hot spots 

ER Site 55 

Soil Point Source 122 14-88 All soil point sources are an average size 
equivalent to a 2-foot diameter circle 

Fragment Point Source 1 116 Metallic fragment with visible schoepite 

. Soil Area Source 1 13-116 ApprOximately 6,000 ft" area with multiple 
hot spots and visible schoepite 

ER Sites 103 and 117 

ISoil Area Source 12 13-198 All anomalies are located on the graded 

! Soil Point Source 6 15--31 anellor graveled section of the survey area 

Fragment Point Source 2 18-50 

Fragment Area 
Source 

1 13-61 

ER Site 108 

Soil Area Source 11 13-39 All anomalies are located within a 1 DO-ft 
radius of Building 9940 

Soil Point Source 4 22-33 

ER Site 115 

Outcrop 1 13-15 Yellow rock and soil located on the bunker 
hillside appears to be a natural formation 

ER Site 191 

Soil Point Source 4 17-24 Anomalies have an average diameter of 1-foot 

Fragment Point Source 1 16 Dull gray metal fragment; 3/4 by 8 by 4 inches 

ER Site 193 

Soil Point Source 6 14-28 Anomalies have an average diameter of 2 feet 

Soil Area Source 3 13-16 Areas include multiple hot spots; two areas 
are located near the railcar 

Fragment Point Source 1 2{}-28 Metal fragment, 18 by 4 inches and 
6- by 4-inch piece of foam-like material 
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0.2.2 Results of the Radiological Surveys at ER Sites 17A, 178, and 170 

A gamma scan survey was performed at 10-foot centers over the exterior surface area of the 
sites. Areas excluded from the survey include ER Site 17C and the interior of the steel frame 

structure on ER Site 17A. 

The background gamma exposure rates range from 10 to 13 J.lRlhr. No areas of gamma 
activity 30 percent or greater than the natural background level were found on ER 
Sites 17A or 170. Five point sources and two area sources with gamma activity 30 percent or 
greater than the natural background level were found within the survey boundaries of ER 
Site 17B. Table 0.2-2 summarizes the results. 

0.2.3 Results of the Radiological Survey at ER Site 55 

A gamma scan survey was performed at 6-foot centers over the exterior surface area of the 

site. 

The background gamma exposure rates range from 11 to 12 J.lRlhr. One area source and 
123 point sources with gamma activity 30 percent or greater than the natural background level 

were found within the survey boundaries of ER Site 55. Table 0.2-2 summarizes the results. 

0.2.4 Results of the Radiological Survey at ER Site 86 

A gamma scan survey was performed at 6-foot centers over the exterior surface area of the 
site. Areas excluded from the survey include the interior of Building 9927 and inaccessible 
areas beneath moveable objects and stockpiled items. 

The background gamma exposure rates range from 10 to 12 J.lRlhr. No gamma anomalies 
were detected by the 100-percent survey coverage performed within the survey boundaries of 

ER Site 86. 

0.2.5 Results of the Radiological Survey at ER Site 90 

A gamma scan survey was performed at 6-foot centers over the exterior surface area of the 
site. The interior of the bunker at the site was excluded from the survey. 

The background gamma exposure rates range from 10 to 11 J.lRlhr. No areas of gamma 

activity that were 30 percent or greater than the natural background level were found within 
the survey boundaries. 
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0.2.6 Results of the Radiological Survey at ER Sites 103 and 117 

A gamma scan survey was performed at 6400t centers over the exterior surface area of the 
sites. Areas excluded from the survey include the interior of all buildings and bunkers, a 
fenced area that is posted and marked as a hazardous materials area, the fenced transformer 
area, and inaccessible areas beneath moveable objects and stockpiled items. 

The background gamma exposure rates range from 10 to 13 J.1RJhr. Thirteen area sources 
and eight point sources with gamma activities 30 percent or greater than the natural 
background level were found within the survey bpundaries. Table 0.2-2 summarizes the 
results. 

0.2.7 Results of the Radiological Survey at ER Site 108 

A gamma scan survey was performed at 6-foot centers over the exterior surface area of the 
sites areas excluded from the survey include the interiors of Building 9940 and the concrete 
bunker. 

The background gamma exposure rate for the survey area was 11 J.1RJhr. Eleven area 
sources and four point sources with gamma activity 30 percent or greater than the natural 
background level were found within the survey boundaries. Table 0.2-2 summarizes the 
results. 

0.2.8 Results of the Radiological Survey at ER Site 109 

A gamma scan survey was performed at 6-foot centers over the exterior surface area of the 
sites. The interior of the bunker was excluded from the survey. 

The background gamma exposure rates range from 10 to 12 J.1R1hr. No areas of gamma 
activity that were 30 percent or greater than the natural background level were found within 
the survey boundaries. 

0.2.9 Results of the Radiological Survey at ER Site 115 

A gamma scan survey was performed at 6-foot centers over the exterior surface area of the 
site. Areas excluded from the survey were the interior of Building 9930 and inaccessible 
areas beneath moveable objects. 
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The background gamma exposure rates range from 10 to 12 ILRlhr. One area source of 
gamma activity 30 percent or greater than the natural background level was found within the 
survey boundaries. The area source is believed to result from a natural geologic formation. 

Table 0.2-2 summarizes the results. 

0.2.10 Results of the Radiological Survey at ER Site 191 

A gamma scan survey was performed at 6-foot centers over the exterior surface area of the 
site. Areas excluded from the survey were the interior of Building 9930 and inaccessible 
areas beneath moveable objects. 

The background gamma exposure rates range from 11 to 121LRlhr. One area source and four 
point sources of gamma activity 30 percent or greater than the natural background level were 
found within the survey boundaries. Table 0.2-2 summarizes the results. 

0.2.11 Results of the Radiological Survey at ER Site 193 

A gamma scan survey was performed at 6-foot centers over the exterior surface area of the 
site. Areas excluded from the survey include the interiors of metal enclosures and 
inaccessible areas beneath moveable objects. 

The background gamma exposure rates range from 11 to 12 ILRlhr. Three area sources and 
seven point sources of gamma activity 30 percent or greater than the natural background level 
were found within the survey boundaries. Table 0.2-2 summarizes the results. 

0.2.12 Results of the Radiological Survey at ER Site 194 

A gamma scan survey was performed at 6-foot centers over the exterior surface area of the 

site. The area occupied by a large metal cylinder was excluded from the survey. 

The background gamma exposure rates range from 11 to 131LRlhr. No areas of gamma 
activity that were 30 percent or greater than the natural background level were found within 
the survey boundaries. 

0.3 References 

RUST Geotech Inc., December 1994. -Final Report, Surface Gamma Radiation Surveys for 

Sandia National Laboratories/New Mexico Environmental Restoration Project: prepared by 
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RUST Geotech Inc. for the U.S. Department of Energy. Grand Junction Projects Office, Grand 

Junction, Colorado. 
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Investigative Methods for OU 1335 

E.1 Nonintrusive Surveys 

Five types of nonintrusive surveys will be conducted at OU 1335 ER sites. Unexploded 
ordnance/high explosive (UXO/HE) surveys will be completed prior to any other surveys or 
sampling activities, followed by radiological, land, cultural resources, sensitive-species 
surveys. and geophysical surveys. UXOIHE surveys must be performed within one year 
preceding any scheduled sampling activities. 

E.1.1 UXO/HE Survey 

Because the UXO/HE surveys conducted by Kirtland Air Force Base (KAFB) from 1993 to 
1994 only covered surface UXO/HE visible at the time of the survey, the time between the 
surveys completed to date and initiation of surveyor sampling activities (scheduled for fiscal 
years 1995 through 1998) allows rain and wind erosion to expose subsurface UXOIHE. 
Therefore, preliminary UXOIHE surveys conducted to date will not meet health and safety 
protocol for sampling activities scheduled one or two years from now. As stated in Sandia 
National Laboratories/New Mexico (SNLlNM) Environmental Safety and Health Division 

(ES&H) Standard Operating Procedure SP473056, inactive sites will be resurveyed on a 
yearly basis as required in conjunction with sampling activities or until a corrective measure is 
implemented. Sites where active military exercises are carried out will be resurveyed in the 

90-day period preceding any sampling activities. 

E.1.2 Radiological Survey 

Additional gamma radiation surveys may be conducted following the UXOIHE survey and 
during sampling activities to determine whether an imminent radiological health threat is 

present. The surveys will be conducted in a manner similar to the methods and protocol used 
by RUST Geotech Inc. (Appendix D) to update or augment radiological surveys performed to 
date. Posting of a site as a radiation area may change the scope and schedule of a site work 
plan, and any such changes must follow the guidance and documentation in Field Operating 
Procedure (FOP) 94-68. 

E.1.3 Land Survey 

PhYSical surveys will establish reference points for sample location grids. radiation survey 

points and anomalies, any significant manmade features or structures, and final sampling 

locations. All land surveys will conform to FOP 94-71 or will use the Global Positioning 
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System (GPS). The following SNLJNM ER survey specifications will apply if the GPS is not 

used: 

• 	 Horizontal accuracy to be a minimum of 3rd Order, Class 2 (Horizontal Closure 1 in 
5,000) 

• 	 Vertical accuracy to be 4th Order (vertical-angle elevation with reciprocal vertical 
angles measured between the traverse stations) 

• 	 All coordinates will be recorded in New Mexico State Plane Feet coordinates, 
vertical datum, North American Datum of 1927 (NAD27) 

• 	 Surveyor will provide a map showing all surveyed points with field identification and 
coordinates, including monuments used in the survey 

The GPS will be used for locating points where an accuracy of 2 to 3 ft would be adequate for 

investigation requirements. 

E.1.4 Cultural and Sensitive Species Surveys 

Additional cultural resources survey (historical and archaeological) and a sensitive species 

survey may be conducted on all SNLJNM ER sites situated on KAFB that have not had 

previous surveys. Section 3.7 provides a description of the cultural resources survey, and 

Appendix A of this work plan discusses the survey methodology. Section 3.8 provides a 

deSCription of the sensitive species survey, and Appendix B of this work plan describes the 

survey methodology. 

E.1.5 Geophysics 

Magnetometer and electromagnetic surveys may be conducted to locate buried utilities and 

potential UXO, prior to sampling. The equipment will be calibrated and operated in 

accordance with the manufacturer's instructions. 

E.2 Intrusive Sampling 

This section discusses the technical approach. methods, and protocols for field screening and 

for obtaining surface soil and channel sediment samples, subsurface soil samples, debris 

samples, wipe samples, and site background samples. The sampling plans presented in 

Chapter 5.0 of this work plan discuss these sampling methods as they apply to specific sites. 
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E.2.1 Field Screening 

Field screening for radioactivity will be performed on all debris and soil material removed and 
exposed. The purpose of field screening is to protect workers from potential imminent health 
threats and to locate any potential areas of high radioactivity for judgmental sampling (see 
Section 4.2.2.2). 

Radiological surveys will be conducted using Geiger-Muller survey meters and sodium iodide 
scintillometers. If elevated radiation measurements are detected, the radioactive exposure
rate will be measured with a Reuter-Stokes Model RSS-111 Pressurized Ionization Chamber 
(or a similar portable device). If measured radioactive exposure levels are above 
18 milliroentgens per hour (mRlhr), the field team leader will stop all sampling operations and 
notify SNUNM ES&H. The findings reported from the SNUNM ES&H investigation will 
determine contingency actions. Judgmental samples will be collected from locations where 
radioactivity is greater than 1.3 times the background level. 

E.2.2 Surface Soil Samples 

Surface soil samples will be collected using a spade-and-scoop method (FOP 94-52) or a 
hand auger (FOP 94-23) or a stainless steel surface-soil ring sampler 
(FOP 94-24). Samples of soil from less than 6 in. deep will be collected using the spade-and

scoop method (FOP 94-52) or hand auger (FOP 94-23). Samples obtained from the upper 
12 in. of soil will be obtained using the surface-soil ring sampler (FOP 94-24) or hand auger 
(FOP 94-23). Both judgmental and random soil and channel sediment samples will be 
collected to satisfy the sampling requirements discussed in Chapter 5.0. Each sample type 
will be discussed independently to highlight specific methods or protocol not covered in the 
SNUNM ER operating procedures (OP). 

Judgmental Samples 

Judgmental samples will be collected from locations (determined from observations and 
anecdotal information) that are most likely to contain the highest concentrations of 
contaminants of concern (COC). Positive field-screening measurements, such as radiological 
compounds or volatile organiC compounds (VOC), may be used to guide sample location 

selection. Positive field screening is interpreted here as radioactivity present above 18 J.1R1hr 
(approximately 1.3 times the background level) or VOCs 5 parts per million (ppm) greater than 
the background level. Other judgmental sampling collections proposed for OU 1335 may 

include samples from stained soils, samples from directly beneath debris mounds, and 
samples from the center of waste pits. 

Al.I08·95IWP/SNL:R3793-E E-3 301462.133.03.000 1218195 



Random Samples 

A random-number generator will determine the grid cell from which random samples will be 
collected. The sampling grid cells will be numbered as indicated in Figure E-2-1 (a). Sample 
locations will correspond to the southwest corner of the cell selected by the random-number 
generator. If a structure is present within the grid, sample cells will be numbered as indicated 
in Figure E-2-1(b). Cells will again be selected by random numbers and the southwest comer 
will be used as the sample location. 

The grid for tests involving detonations is a set of eight radial lines, each separated by 
45 degrees. This grid is established to focus the sampling around the blast point where 
contaminants are expected to be highest. The density of sampling locations is higher around 
the blast point under this grid system. Two samples from each radial will be randomly 
selected using a random-number generator. The center point will also be sampled. 

E.2.3 Subsurface Soil Samples 

Sample Intervals of Between 6 In. and 10Ft from the Ground Surface 

A hand auger will be used to reach a depth of 6 in. above the sample horizon, and samples 
will be collected at depths of 5 and 10ft with a thin-wall tube sampler (FOP 94-23, 
FOP 94-27), 6 in. above and below the target horizon. If the soil is loose and a thin-wall tube 
sampler cannot retrieve an intact sample, a split-spoon sampler or a hand auger (as 
appropriate) will be used to retrieve the sample. 

Sample Intervals of Greater Than 10 Ft from the Ground Surface 

Boreholes for obtaining subsurface soil samples will be sampled at depths of 0 to 1.5, 5 to 
6.5, 10 to 11.5, and 19 to 20.5 ft. Sampling plans in Chapter 5.0 suggest initial analysis of 
samples from a depth of 5 ft. If hazardous or radiological constituents are found in the 
sample from the 5-ft depth, the samples from the 10- and 20-ft depths also will be analyzed. 

Trench Sampling 

Trenches excavated to obtain subsurface soil samples associated with debris will be sampled 
at the horizons specified in the site sampling plans in Chapter 5.0. Trenches will be 
excavated using the methods discussed in FOP 94-39, and sampling from the trenches will 
proceed according to FOP 94-40. 
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E.2.4 Debris Samples 

Samples from the debris mounds will determine whether the debris contains hazardous 
constituents. These samples will be obtained from trenches at locations identified in the site 
sampling plans in Chapter 5.0. Trenches will be excavated as discussed in Section E.2.3. 

E.2.S Wipe Samples 

Wipe samples will be collected from various surfaces to determine whether contaminants are 
present on these surfaces. Samples will be collected at locations described in Chapter 5.0, 
using the SNUNM procedures for collecting wipe samples (SNUNM 1995). 

E.2.6 Metal Fragments 

Small metal fragments will be selected for analysis. Toxicity characteristic leaching 
procedures (TCLP) will be conducted on all fragments. X-ray fluorescence (XRF) analysis 
may also be run on the samples if required for characterization. 

E.2.7 Site Background Samples 

As discussed in Section 4.2.4.1 of the Program Implementation Plan (PIP) (SNUNM February 

1995), surface so!1 samples will be collected to establish site background concentrations for 
metals and activities of radionuclides for OU 1335 ER sites. Background concentrations and 

activities will be established at each OU 1335 ER site to support possible no-further-action 
proposals or to use in developing cleanup standards for sites that have been advanced to a 
corrective measures study. The statistical methods used to establish background levels will 
be consistent with the U.S. Environmental Protection Agency (EPA) methods used in 
"Background Concentrations of Naturally Occurring Constituents of Concern at Sandia 
National Laboratory" (IT May 1994b). Samples will be collected from soils similar to those 

underlying the solid waste management units (SWMU) being sampled (refer to Table 3-1 in 
the work plan for SWMU soil types). Ten radiological and ten metals samples will be 

collected at three representative locations In the OU based on soil and rock types. 

E.2.B Sample Homogenizing 

Soil and Channel Sediments 

No composite samples are planned for OU 1335. 
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Debris 

Debris samples will be composited by passing the debris through a screen with 1- by 1-in. 
openings to segregate the debris fragments by size. Fragments smaller than 1 in. will be 
placed in a stainless steel mixing bowl and homogenized using a stainless steel spatula as 

described above. Each sample larger than 1 in. must be uniquely labeled and correlated with 
the paired size fraction that is smaller than 1 in. The coarse fraction will be retained for future 
investigation in the event the fine fraction is found to contain hazardous constituents. 

E.3 Contingency Sampling 

If soil samples are shown to contain COC concentrations above action levels or background 
concentrations (whichever is higher), contingency samples will be collected (refer to 
Chapter 4, Figure 4-1, repeating Steps 4 through 19). The contingency sampling will be 

implemented to determine the vertical and lateral extent of COCs from sources currently 
presented in the conceptual mode/. If the conceptual model is changed significantly after 
initial sampling, the type, number, and location of contingency samples proposed in 
Chapter 5.0 may require modification. Contingency sampling will be conducted according to 
the procedures in Section 5.1.3. Sampling grids will be set up in sample cells named 
according to Figures E-2-1 a and E-2-1 b. 

E.4 Sample Containers 

Samples will be placed in appropriate containers, as described in Section 6.2 of the generic 
quality assurance project plan of the PIP (SNUNM February 1995). 

E.S Sample Management 

All work associated with field collection, preservation management, and custody of samples, 
as well as chain-of-custody requirements will follow FOP 94-34. Quality control samples will 

be collected in accordance with the generic Quality Assurance Project Plan of the PIP 
(SNUNM February 1995, Appendix E). 

E.6 Field Documentation 

All field sampling activities will be documented using procedures and forms in AOP 94-22 or 
as described in procedures-specific OPs. 
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E.7 Equipment Decontamination 

All sampling equipment will be decontaminated according to FOP 94-26. Equipment will be 
decontaminated before every sampling event (i.e •• before each sample is collected and upon 
completing the sampling). Generated wastes will be handled as described in Section 4.3.4 of 
the PIP (SNUNM February 1995). 

E.S Investigation-Derived Waste 

Section 4.3.4.2 of the PIP (SNUNM February 1995) discusses general procedures for 
managing the investigation-derived waste (lOW). The following is a possible list of lOW that 

may be generated during OU 1335 ER site sampling investigations: 

• Used expendable personal protective clothing (Tyvek. booties. gloves. etc.) 
• Used disposable sampling equipment 
• Decontamination rinsates generated from sampling equipment 
• Debris and soil resulting from trenching and sampling activities 

lOW will be characterized based on the results of associated environmental media samples 
and/or lOW waste sampling. All lOW will be managed in conformance to the SNUNM ER 
Project Waste Management and Characterization Procedure FOP 94-78. 
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SNUNM Calculation of Hazard Indices and Risks from 

HE Detonation Test Soil Concentration Data Reported in 


U.S. Army Armament, Munitions, and Chemical Command Study 

(AAMCC January 1992) 


Scope and Purpose 

Sandia National Laboratories/New Mexico (SNUNM) performed a series of toxicity and cancer 
risk calculations using reported concentrations of soil residues left by high explosives (HE) 
detonation tests conducted by the U.S. Department of Defense (000) at the Dugway Proving 
Ground (AAMCC January 1992). These calculations were performed to provide preliminary 

assessments of the potential for health hazards resulting from the detonation of explosives at 
environmental restoration (ER) sites at SNUNM. The calculation procedure was designed to 
produce conservatively large estimates of hazard indices and cancer risks so that the effects 

of any uncertainties in the 000 soil data could be minimized. Results of the calculations were 
used to determine whether additional assessment at SNUNM ER sites is necessary, as 

follows: 

• 	 If the conservative estimates based on the 000 data result in unacceptable risks 
and hazard indices, further detailed investigations of the SNUNM ER sites are 
necessary or 

• 	 If the risk and hazard index estimates fa/l below recommended U.S. Environmental 
Protection Agency (EPA) levels, the potential for health hazards at SNUNM ER 
sites is extremely low, and only limited investigation of the ER sites, if any, is 
necessary. 

Methodology and Results 

Because SNUNM ER sites fa/l under the purview of the Resource Conservation and Recovery 
Act (RCRA), the toxicity and cancer risk calculations reported herein have been conducted 
essentially on the basis of both recommended and example methods presented in proposed 
RCRA Subpart S (EPA July 1990) documentation. However, because the existing Subpart S 

text does not fully address all of SNUNM's concerns regarding risk evaluation, the actual 
steps taken to assess risk actually comprise a hybrid of methods discussed in both Subpart S 

and the Risk Assessment Guidance for Superfund (RAGS) (EPA July 1989). The following 
bullets outlining the risk assessment methodology help to explain. from a regulatory 
perspective, the degree to which the calculations are identical or similar to the Subpart S 
approach as well as the extensions to this approach that have been adopted by SNUNM to 
perform a more thorough evaluation of risk. 
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• 	 Subpart S provides recommendations and examples for calculating ·action levels· 
for contaminants in various media. Action levels are meant to be distinguished from 
cleanup standards in that they are used as triggers during a RCRA facility 
investigation (RFI) to detennine whether a site can be identified for no further action 
(NFA) or must undergo a corrective measures study (CMS). In contrast, cleanup 
standards are not detennined until much later in the corrective action process. The 
equations presented in Subpart S to compute action levels are merely the "inverse" 
form of equations presented in RAGS (EPA July 1989) to compute cancer risk and 
hazard indices resulting from exposure to a single contaminant. Accordingly, the 
RAGS equations might be referred to as the "forward" fonn of the risk equations. 

• 	 The equations presented in Subpart S facilitate the computation of an action level or 
a Single contaminant but do not address the issue of combined risks resulting from 
exposure to two or more contaminants comprising a contaminant mixture. 
Calculation of action levels for mixtures is more complicated than for a single 
contaminant because it requires that the relative proportions of each contaminant in 
a mixture be assumed. However, such assumptions can be avoided using the 
forward equations to calculate combined risks and combined hazard indices. Such 
an approach is discussed in RAGS (pp. 8-12 to 8-13) and is applied in this 
evaluation. For toxic chemicals, this is accomplished by summing the individual 
hazard quotients for each chemical into a total hazard index. In the case of 
carcinogens, individual risks are summed. If the resulting risk and hazard index 
estimates for a site are less than prescribed limits (or "threshold valuesP

) for these 
parameters, the site is not considered to be a threat to human health and may be 
subsequently proposed for NFA. This is particularly true if exposure factor 
assumptions are adopted that lead to conservatively large estimates of risk and 
hazard index (e.g., 95 percent upper confidence limit on mean value of soil 
ingestion). 

• 	 In applying the forward risk equations, the SNUNM ER Program has assumed that 
exposure from the HE detonation tests occurs by way of soil ingestion. This 
assumption is made because the contaminant levels are reported as residue 
concentrations in surface soil and because Subpart S recommends that soil 
ingestion be used to detennine action levels for such contaminants. Moreover, all 
of the exposure assumptions (e.g., ingestion rate, body weight, exposure duration, 
assumed lifetime) presented in Subpart S are used to calculate risks and hazard 
indices in this evaluation. 

• 	 In evaluating the risk posed by HE detonation soil residue levels, it has been 
assumed that total cancer risk should not exceed 1 x 10-6. This risk limit is the 
same value suggested in Subpart S for calculating action levels for Class A and B 
carcinogens. The implications for making conservative estimates of risk by adopting 
this assumption are subsequently discussed. In evaluating the potential toxic 
effects from exposure to noncarcinogenic chemicals, a hazard index limit of 1 has 
been assumed. RAGS states that there may be concern for potential health effects 
if this level is exceeded (p. 8-13). A hazard index of 1 is also used to compute 
examples of single-containment action levels in Subpart S. 
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Calculating hazard indices required values of oral reference doses (RfD) for each of the 
chemicals being assessed. Although RfDs are published for many of the chemicals observed 
in the HE detonation test soil residues, toxicity information for the remaining chemicals is 
either provisional or not readily available. To include chemicals falling into this latter category 
in the hazard index calculations, the SNUNM ER Program asked EPA Region 6 personnel to 
provide appropriate RfD values. As of this writing, such data had not yet been made 
available. Consequently, many of the chemicals were assigned RfDs using various types of 
reasoning. In some cases, the assigned values were taken from published RfD data for 
chemicals that are similar to those for which no data are available. In other instances, 
assigned RfDs were set to an arbitrarily low value, which produced a conservatively large 
hazard quotient. 

Similarly. calculation of cancer risks required values of ingestion cancer slope factors, many of 
which have not been published for the chemicals observed in the HE detonation test data. 
Thus, slope factors were also assigned to many of the chemicals, again using either published 
data for similar chemicals or values that led to conservatively large estimates of risk. 

In addition to the above-described conservative assumptions regarding RfDs and cancer slope 
factors, the following steps were taken to ensure that conservatism was built into the 
calculations: 

• 	 Several difference concentrations were reported for each chemical included in the 
list of soil residue constituents resulting from the HE detonation tests (AAMCC 
January 1992). The concentrations varied depending on the test site, the type of 
explosives, and the distance away from the detonation center. In all risk and 
hazard index calculations, only the maximum observed concentration of each 
chemical was employed. 

• 	 Some of the chemicals were present in soil residue at certain test sites and not at 
others. For the purposes of risk and hazard index calculation, it was assumed that 
the maximum concentration of the soil residue chemicals reported at any point in 
the HE detonation test results exist simultaneously in the soil with the maximum 
concentration of all other soil residue chemicals. Therefore, the effects of all 
chemicals were added, despite the unlikelihood that an actual testing site would 
contain all chemicals. 

• 	 For most of the chemicals for which published RfD and slope factor values were 
unavailable, it was unclear as to whether each chemical was toxic, carcinogenic, or 
both. In the calculations, each of the chemicals falling under this category was 
assumed to be both toxic and carCinogenic, despite the likelihood that many of the 
chemicals may be neither or may be one or the other but not both. 

• 	 Some of the chemicals included in the cancer risk analysis are categorized as 
Class C carcinogens. which according to EPA guidelines means that their combined 
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risk need only meet a 1 x 10-5 prescribed risk limit. The calculations were based on 
the assumption that all chemicals included in the cancer risk assessment were 
either Class A or Class B carcinogens, which meant that all chemicals would be 
required at the more restrictive limit of 1 x 10-6, 

Table F-1 presents a list of all of the chemicals included in the hazard index and risk 

computations and their assumed soil concentrations, 

Table F-1 

List of Chemicals Included in Risk Calculations and 


Maximum Observed Soil Concentrations for the DoD Tests 


Benz[ajanthracene 
Benzo[ajpyrene 
Dibenzofuran 
Dinitrotoluene, 2,4
Dinitrotoluene, 2,6
Diphenylamine 
Naphthalene 
Nitrodiphenylamine, 2
Nitroapthalene, 2· 
Nitropyrene, 1
Nitrosodiphenylamine, N
Phenol 
Pyrene 
RDX (cyclonite) 
Trinitrobenzene, 1,3,5
Trinitrotoluene, 2.4.6

11 
0.67 

29 
35 
21 

97 


510 
1.7 

47 
1.2 
1.7 

69 
53 

15 

39 

680 

Hazard Index Calculations 

Following the above-mentioned methodology, the equation and parameter values used to 
calculate the summed hazard index for toxic chemicals was 

where 

HI = Hazard index (dimensionless) 
HSR, = Hazard index-to-soil concentration ratio (HSR) for the jill chemical 

(microgram per kilogram [p.g/kglr1 = 
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I x A x 0.000001 kglJlg 

RfD,x W glmg 


SI = Soil concentration of the ilh chemical (jJ.g/kg) 


I 
 = Soil ingestion rate =0.2 gram per day (g/day) 

A = Absorption factor (dimensionless) =1 

W = Body weight =16 kg 
RfDI = Oral reference dose for the ilh chemical (mg/kg/day). 

The expression for HSR as presented above is a mathematical construct used only in the 

interest of maintaining equation simplicity. The definition given above for this quantity is 

based on and corresponds exactly with parameters used in the action level equations 

presented in Subpart S. 

Table F-2 presents a list of the chemicals that were included in the hazard index calculations 

along with their RfD values, computed hazard quotients for each chemical, and the total 

Table F-2 


Reference Doses and Hazard Index Calculations 


Dinitrotoluene, 2,4
Dinitrotoluene, 2,6
Diphenylamine 
Phenol 
Pyrene 
RDX (cyclonite) 
Trinitrobenzene, 1,3,S
Trinitrotoluene, 2,4,6

Data Available 

2.00E-03 
1.00E-03 
2.52E-04 
6.00E-01 
3.00E-02 
3.00E-03 
S.OOE-OS 
S.OOE-04 

2.27SE-04 
2.730E-04 
S.OO4E-03 
1.49SE-06 
2.297E-OS 
6.S00E-OS 
1.014E-02 
1.76BE-02 

Data Not Available 

IRIS 
IRIS 
HEAST 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 

8enz[ a]anthracene 
Dibenzofuran 
Napthalene 
Nitrodiphenylamine, 2
Nitronapthalene, 2· 
Nitropyrene, 1· 

S.OOE-OS 
S.OOE-OS 
S.OOE-OS 
2.S2E-04 
S.OOE-OS 
3.00E-02 

2.B60E-03 
7.540E-03 
1.326E-01 
B.nOE-OS 
1.222E-02 
S.200E-07 

RfD lowest of available values 
RfD lowest of available values 
RfD lowest of available values 
RfD from diphenylamine 
RfD lowest of available values 
RfD from pyrene 

Total Hazard Index 1.887E-01 

HEAST =Health Affects Assessment Summary Tables (EPA 1993) 

IRIS =Integrated Risk Information System (EPA August 1994) 
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estimated hazard index. Chemicals for which RfD data were unavailable are distinguished 

from the chemicals that have published RfD values. The -RfD Source Data- column lists 
either the published source of the RfD value or the assumption upon which assigned values 

were made. 

As Table F-2 shows. the total computed hazard index was 0.1887. This value falls far short of 
the maximum allowable hazard index of 1 (EPA July 1989). 

F .2.2 Cancer Risk Calculations 

Following the above-mentioned methodology. the equation and parameter values used to 
calculate the summed risk for carCinogenic chemicals was 

RISK =L RSR, X SI 
I 

where 
RISK = Excess cancer incidence (dimensionless) 

RSRI = Risk-to-soil concentration ratio (RSR) for the ilh chemical (llglk9r1 = 

I x A 	x CS~ x ED x 0.000001 kgl1l9 
W x LT glmg 

SI = Soil concentration of the ilh chemical (Jlglkg) 

I = Soil ingestion rate = 0.1 glday 

A = Absorption factor (dimensionless) =1 


CSFj = Cancer slope factor for the ilh chemical (mglkgldayr1 


ED = Exposure duration = 70 years 


W = Body weight = 70 kg 

LT = Assumed lifetime = 70 years. 


The expression RSR as presented above is a mathematical construct used only in the interest 
of maintaining equation simplicity. The definition given above for this quantity is based on and 
corresponds exactly with parameters used in the action level equations presented in 

Subpart S. 

Table F-3 presents the chemicals included in the cancer risk calculations. the associated 

slope factors, individual chemical computed risks, and the total computed risk. As in the toxic 

chemical assessment, chemicals having published slope factors are distinguished from the 
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chemicals for which slope factors were assumed. As this table indicates, the total computed 
cancer risk was 9.924 x 10.7• This value is less than the assumed risk limit of 1 x 10-6 (EPA 

July 1989). 

Table F-3 

Cancer Slope Factors and Computed Risks 


Benzo[ a]pryene 
Dinltrotoluene, 2,4
Dinitrotoluene, 2.6
Nitrosodiphenylamine, N· 
Trinitrotoluene, 2,4,6
RDX (cyctonite) 

Benz[a]anthracene 
Dibenzofuran 
Nitrodiphenylamine, 2· 
Nitronapthalene, 2
Nitropyrene, 2

Total Risk 

7.30E+OO 
6.BOE-Ol 
6.BOE-Ol 
4.90E-03 
3.00E-02 
1.10E-01 

7.30E+OO 
7.30E+OO 
4.90E-03 
7.30E+OO 
7.30E+OO 

Data Available 

B2 
B2 
B2 
B2 
C 
C 

6.847E-09 IRIS 
3.332E-OB IRIS 
1.999E-OB IRIS 
1.166E-11 IRIS 
2.856E-OB IRIS 
2.310E-09 IRIS 

Data Not Available 

AlB' 
AlB' 
AlB" 
AlB" 
AlB' 

1.124E-07 
2.964E-07 
1.166E-11 
4.B03E-07 
1.226E-OB 

Slope factor largest of available values 
Slope factor largest of available values 
Slope factor from nltrosodiphenylamine, N
Slope factor largest of available values 
Slope factor largest of available values 

9.924E-07 

'Assumed carcinogen group. 

IRIS = Integrated Risk Information System (EPA August 1994) 


F.2.3 Conclusions 

Hazard index and cancer risk calculations have been conducted by SNUNM using soil residue 
chemical concentration data provided in a DoD report (AAMCC January 1992). The 

calculations were designed to produce conservatively large estimates of combined hazard 

index and risk for the purpose of screening SNUNM ER sites resulting from open detonation 
or open burning of high explosives. The conservative procedures employed by SNUNM 

resulted in a total computed hazard index of 0.1887, and the calculated total risk was 
9.924 x 10.7 • The EPA-prescribed limits on these two indices are 1 and 1 x 10-6, respectively. 
Thus, this preliminary assessment indicates that the soil concentrations produced during the 
open burning/open detonation testing at the Dugway Proving Grounds site and reported by the 

AAMCC (January 1992) pose no unacceptable risk to human health. Testing at the Dugway 

Proving Grounds site included open detonation of up to 2,000 pounds of HE and open burning 
of up to 7,000 pounds of rocket propellant. SNUNM Operable Unit 1335 sites that are 

characterized by open detonation or open burning of these quantities or less, under 
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comparable conditions, will likewise be expected to pose no unacceptable risk to human 

health. 

F.3 References 

AAMCC, see U.S. Army Armament, Munitions and Chemical Command. 

EPA, see U.S. Environmental Protection Agency. 

U.S. Army Armament, Munitions and Chemical Command (AAMCC), January 1992. 

"Development of Methodology and Technology for Identifying and Quantifying Emission 

Products from Open Burning and Open Detonation Thermal Treatment Methods, Field Test 

Series A, B, C, Volume 1, Test Summary.· Maintenance management Division, 


Demilitarization and Technology Branch, U.S. Army Armament, Munitions and Chemical 


Command, Rock Island, IlJinois. 


U.S. Environmental Protection Agency (EPA), July 1989. uRisk Assessment Guidance for 

Superfund: Volume 1, Human Health Evaluation Manual (Part A), U Office of Emergency and 


Remedial Response, U.S. Environmental Protection Agency, Washington, D.C. 


U.S. Environmental Protection Agency (EPA), July 27, 1990. Proposed Corrective Action Rule 


for Solid Waste Management Units, 55 Federal Register 30798. 


U.S. Environmental Protection Agency (EPA), 1993. Integrated Risk Information System 


(IRIS), database, Office of Research and Development, U.S. Environmental Protection 

Agency, Washington, D.C. 


U.S. Environmental Protection Agency (EPA), 1993. UHealth Effects Summary Tables: 


Annual Update, FY 1993," Environmental Criteria and Assessment Office, U.S. Environmental 

Protection Agency, Washington, D.C. 


U.S. Environmental Protection Agency (EPA), August 1994. "Revised Interim Soil Lead 


Guidance for CERCLA Sites and RCRA Corrective Action Facilities," EPAl540/F-94/-3, Office 

of Solid Waste and Emergency Response, U.S. Environmental Protection Agency, 

Washington, D.C. 


AlJ12-951WP/SNL:R3793-F F-8 301462.133.03.000 01126196 9:22am 



ANNEX I 


OU 1335 Project Management Plan 




TABLE OF CONTENTS 


LIST OF FIGURES ..................•....•........................... , I-ii 


LIST OF TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. I-ii 

1.0 TECHNICAL APPROACH ........................................... 1-1 

1.1 RFI Goals and Objectives .........................•....•........ 1-1 

1.2 Technical Approach Implementation ................................ 1-2 

1.3 Data Requirements .......•.............•...••...•.......•..... 1-4 

1.4 Investigation Strategies ......................................... 1-4 


2.0 PROJECT MANAGEMENT .......................................... 1-6 

2.1 Project Management System ..................................... 1-6 

2.2 Project Schedule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .. 1-6 

2.3 Project Cost Estimation ...................•..................... 1·7 


3.0 PROJECT REPORTING ..................................•......... 1·9 

3.1 Quarterly Progress Reports ........................•............. 1·9 

3.2 Phase Reports ............................................... 1·9 

3.3 RFI Report/Summary . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1·10 

4.0 ORGANIZATION ................................................. 1-11 

4.1 ER Project Quality Assurance Manager .........•.................. 1·11 

4.2 ER Project Department Manager ................................. 1·11 

4.3 ER for Landfills and Test Areas Department Manager ............. . . . .. 1-14 

4.4 ER Project Safety and Health Center Personnel ........•............. 1·14 

4.5 Project Task Leader .............................•............ 1-14 

4.6 Field Team Leaders. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1·15 
4.7 Site Safety Officer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1·15 
4.8 Compliance and QA Department Manager .......................... 1·17 

4.9 Field Team Members . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1·17 
4.10 Sample Management Coordinator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-18 

4.11 Environmental Operations Record Center Project Leader . . . . . . . . . . . . . . .. 1-18 


5.0 REFERENCES .................................................. 1-19 


AU12-95/WPISNL:R3793.AN1 I-i 301<482.133.03.000 011261961:48pm 



LIST OF FIGURES 


Figure Page 

1-1-1 Logic Flow of OU 1335 RFI Technical Approach .................... 1-3 


1-4-1 Organization of the Environmental Restoration Project at Sandia 

National Laboratories/New Mexico ............................. 1-12 


1-4-2 OU 1335 Project Organization Chart . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-13 


LIST OF TABLES 

Table Page 

1-1-1 HSWA Module Requirements for the OU 1335 Project Management Plan .. 1-1 


1-2-1 Proposed Schedule for OU 1335 RFI Process ...................... 1-6 


1-2-2 Total Estimated Budget for OU 1335 ............................ 1-8 


AlJ12·951WP/SNL:R3793.AN1 I-ii 301462.133.03.000 02127196 11 :39am 



1.1 

1.0 TECHNICAL APPROACH 


This annex presents the technical approach. organizational structure. schedule, budget. and 

reporting milestones for implementation of the Operable Unit (OU) 1335 Resource 
Conservation and Recovery Act (RCRA) Facilities Investigation (RFI). This Project 
Management Plan (PMP) is tiered to the Environmental Restoration (ER) Program 

Management Plan, Annex I. of the Program Implementation Plan (PIP) (SNUNM February 
1995) and addresses the requirements of the Hazardous and Solid Waste Amendments 
(HSWA) Module of the RCRA Permit No. NM5890110518 (hereinafter referred to as the 
"HSWA Module-) (EPA August 1993) as it applies to the OU 1335 RFI (Table 1-1-1). 

Table 1-1-1 

HSWA Module Requirements for the au 1335 Project Management Plan 


HSWA Requirement'.. 
., '.. :":' 

HSWA·Reference';\·" . <·"ci::.Location in ·PMP 

Technical Approach R.3.j 1.0; Figure 1-1 

Schedule R.3.j 2.2; Table 2-1 

Budget R.3.j 2.3; Table 2-2 

Reports F.1, R.S 3.0 

Project Personnel R.3.j 4.0; Figures 4-1 and 4-2 

RFI Goals and Objectives 

The Sandia National Laboratories/New Mexico (SNUNM) technical approach to RFI 
implementation is described in Chapter 4.0 of the PIP (SNUNM February 1995) and is based 

on the ER Project overall technical approach to the RFI process as described in Chapter 3.0 
of the PIP (SNUNM February 1995). The goals of the OU 1335 RFI include 

• 	 Applying the SNUNM technical approach. which integrates the observational 
approach. data quality objectives (000), and risk assessment to accelerate site 
characterization 

• 	 Sampling media to characterize the site and satisfy oaos 

• 	 Initiating a viable general response action, baseline risk assessment, or a 
corrective measures study (CMS), if concentrations of contaminants of concern 
(COC) exceed action and background levels 
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1.2 

• 	 Integrating RCRA and other applicable regulatory requirements to better 
implement the investigation 

A carefully planned investigation will be implemented to determine the nature and extent of 
releases of hazardous waste or hazardous constituents from the solid waste management 
units (SWMU) in OU 1335. The data collected from this investigation will provide the basis for 

assessing risk and evaluating corrective measures using the minimum data necessary. 
Figure 1-1-1 Illustrates the logic flow for the OU 1335 RFI technical approach. 

The technical objectives of the OU 1335 RFI, detailed throughout this work plan, are to 

• 	 Determine the presence or absence of hazardous waste or hazardous constituent 
releases from each SWMU 

• 	 Investigate the vertical and lateral extent of the release, if present, at each 
SWMU 

• 	 Identify potential contaminant migration pathways 

• 	 Acquire sufficient information to perform baseline risk assessments 

• 	 Provide sufficient technical data for the assessment of voluntary corrective 
measures (VCM), interim measures (1M), potential remedial altematives, or no 
further action (NFA) 

• 	 Provide the basis for planning detailed CMSs, as necessary 

Technical Approach Implementation 

The logic flow diagram in Figure 1-1-1 illustrates how the RFI technical approach will be 
implemented for OU 1335. This approach is discussed in further detail in Chapters 4.0 and 
5.0 of this work plan and is summarized briefly in the following sections. 

The OU 1335 RFI process begins with an extensive search for archival documents, historical 
operations information, and existing analytical data (Step 1, Figure 1-1-1). Based on results of 

this search, a determination will be made as to whether or not the SWMU is eligible for an 
administrative NFA proposal (Steps 2 and 3, Figure 1-1-1). If available information indicates 
that there is no current or future threat to human health and the environment at the site, the 
SWMU(s) will be proposed for (an) administrative NFA(s). Chapter 4.0 of the RFI Work Plan 
provides the criteria for making such a determination. 
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1. Assemble and evakJale background 
and archival data lor the si1e 
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available information. 
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making and eSlima.le action IeveI1!l and 
 6. Consider yiable general response actions.
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NFA proposal. 
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Figure 1·1·1 

Logic Flow of OU 1335 RFI Technical Approach 
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SWMUs ineligible for administrative NFAs are reevaluated by defining conceptual models, 

evaluating data criteria for decision making, and performing a preliminary risk evaluation and 

evaluating whether a general response action is necessary (Steps 4, 5, and 6, Figure 1-1-1). If 
there is an imminent health threat, 1M or VCM actions may be implemented to eliminate this 
health threat (Steps 7 and 8, Figure 1-1-1). If an imminent health threat is not demonstrated or 

if following either an 1M or VCM action, data are reevaluated to determine whether 
confirmatory sampling would make the SWMU eligible for NFA (Steps 9 and 10, Figure 1-1-1). 
SWMUs passed to Step 11 (Figure 1-1-1) are evaluated to determine whether the site media 
pose a possible threat to human health and the environment (Le., include concentrations of 
COCs greater than action levels or background levels, whichever is higher). If no potential 
threats are present, an NFA proposal will be prepared (Step 12, Figure 1-1-1). If the site 

poses a potential risk greater than 10-4 to human health and the environment, a CMS will be 
initiated (Steps 13 and 14, Figure 1-1-1). If data are not adequate to determine whether a 

CMS is warranted, then DaCs will be defined and RFI sampling plans will be prepared to 
collect data sufficient to perform a baseline risk assessment (Steps 15 through 20, 
Figure 1-1-1). If the baseline risk assessment indicates that the site poses a risk to human 
health and the environment, a CMS will be initiated (Step 14, Figure 1-1-1). If the site poses 
no threat, an NFA proposal will be prepared (Step 22, Figure 1-1-1). 

1.3 Data Requirements 

The OU 1335 sampling and analysiS plans provided in Chapter 5.0 of this work plan 
implement the technical approach described in Section 1.2 above. In this process, archival 
data are evaluated to define a site conceptual model that includes the suspected original 
release location, potential primary and secondary sources and release mechanisms into the 
various environmental media, and migration pathways to potential human and ecological 
receptors. DaOs are defined for each site consistent with the conceptual model. 

Data requirements are developed for each site investigation based on the DaOs and are 
incorporated into the sampling and analysiS plans. Data collected from the OU 1335 field 
investigations will be used to refine the site conceptual model, evaluate potential human and 
ecological risk, and select appropriate corrective measures. 

1.4 Investigation Strategies 

Field investigation strategies that will be implemented in the OU 1335 RFI indude two general 

categories: nonintrusive methods and intrusive methods, each of which is listed below and 
discussed in detail in Chapter 5.0 of this work plan: 
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(1) Nonintrusive Surveys 

• Unexploded ordnancelhigh explosive surveys 
• Radiological surveys 
• Land surveys 
• Cultural surveys 
• Sensitive species surveys 
• Geophysical surveys 

(2) Intrusive Sampling 

• Surface soil and sediment sampling 
• Debris fragment sampling 
• Wipe sampling 
• Subsurface soil sampling, trenching, boring 
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2.1 

2.2 

2.0 PROJECT MANAGEMENT 


Project Management System 

The Project Management System (PMS) employed by the OU 1335 task leader will follow the 

objectives, responsibilities, and requirements defined in Section 1.1 of the PIP (SNUNM 
February 1995). Primary objectives of the PMS include control of cost and schedule, 
documentation and information management of project work, and integration of programmatic 
requirements of the Department of Energy (DOE) with regulatory drivers. The OU 1335 task 
leader is responsible for interfaCing with the Project Management Office to ensure that 
standard management procedures are followed for cost, schedule, technical approach, 

performance measurement, reporting, and baseline change control. Additionally, the OU 1335 
task leader will be knowledgeable of the principal requirement of the PMS, which is to 

integrate fully the following standard project control elements: work breakdown structure and 
baseline, organization description and responsibility assignment matrix, control accounts, work 
authorization, and funds control. 

Project Schedule 

Figure 1-1-3, Annex I, of the PIP (SNUNM February 1995) sets the start date for the OU 1335 

RFI. Table 1-2-1 provides the projected schedule for the OU 1335 RFI. All modifications to 

Table 1-2-1 

Proposed Schedule for OU 1335 RFI Process 


Task Start 

Submit NFAs June 1995 March 1999 

! VCMs October 1994 December 1998 

RFt field work June 1995 December 1998 

Waste management October 1994 December 1999 

NFA =No further action 

RFt =RCRA facility investigation 

VCM = Voluntary corrective measure 


the schedule and costs must be processed through the DOE Change Control Board. 

Implementation of RFt activities is contingent upon regulatory review and approval of this work 
plan. The schedule was generated on the following assumptions: 

AlJ12-9S1WPISNL:R3793.AN1 1-6 301482.133.03.000 01126196 1:48pm 



2.3 

• 	 Regulatory agencies review and approve the OU 1335 RFI Work Plan and 
supporting project plans in September 1996 (refer to Table 1-2-1). 

• 	 SNUNM may initiate certain tasks at risk (e.g., IMs, VCMs, or RFI field work) 
before the regulatory agencies grant final approval of the work plan. 

• 	 An adequate number of support personnel (e.g., SNUNM technicians, trained 
drilling contractors, etc.) are available for conducting necessary tasks. 

• 	 U.S. Environmental Protection Agency (EPA) approval of work plan modifications 
(including EPA comments, SNUNM revisions, and final EPA approval) takes four 
months, of which two months are allowed for EPA review and comment (one 
month for SNUNM revisions and one month for final EPA approval). 

• 	 The SWMUs expected to require additional field sampling are identified early 
enough to allow time for collecting and assessing data and for subsequent 
investigations. 

• 	 Planned DOE budgets for OU 1335 for fiscal years (FY) 1995 through 1999 
constrain the work scheduled in the first four years of investigation. 

• 	 Any additional modifications to the DOE-approved baseline for OU 1335 may 
result in subsequent schedule changes. 

Project Cost Estimation 

The schedule presented in Table 1-2-1 is based on the total estimated budget for the OU 1335 
RFI given in Table 1-2-2, with a fixed budget for the first two years of the RFt. The fixed 
budgets in FY 1996 are based on expected DOE-funding levels. 
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Table 1-2-2 

Total Estimated Budget for au 13358 


Subproject oversight $ 578,542 

RFI Work Plan 137,775 

RFI Field Work 422,216 

VCMs 2,421,880 

NFAs 573,095 

Total RFlsNCMslNFAs $4,133,508 

aBased on current SNLJNM budget. 
NFA =No further action 
RFI =RCRA facilities investigation 
VCM =Voluntary corrective measure 
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3.0 PROJECT REPORTING 


SNUNM will present OU 1335 project reports to the EPA in three types of principal 

documents: ER Project Quarterly Progress Reports, OU 1335 Phase Reports, and an 
OU 1335 RFI Report/Summary. The following sections provide the purpose of each of these 

reports in detail. 

3.1 Quarterly Progress Reports 

As the OU 1335 RFI process is implemented, SNUNM will summarize technical progress in 
Quarterly Progress Reports. as required and summarized in HSWA Module IV.F. These 
reports will contain the following information regarding OU 1335: 

• 	 A description of the work. completed and an estimate of the percentage of work 
completed 

• 	 Summaries of all findings, including summaries of laboratory data 

• 	 Summaries of all problems or potential problems encountered during the 
reporting period and actions taken to rectify problems 

• 	 Projected work for the next reporting period 

• 	 Summaries of contacts with representatives of the local community, public 
interest groups, or state government pertaining to corrective action during the 
reporting period 

• 	 Changes in key project personnel during the reporting period 

• 	 Summaries of all changes made in implementation during the reporting period. 

Additionally, at the request of the EPA, SNUNM will provide copies of other reports and a 
status review of RFIICMS activities through semiannual briefings. 

3.2 Phase Reports 

Phase reports will document the results obtained from the implementation of initial sampling 
plans and the reasons for any subsequent modifications. As discussed in more detail in 
Section 3.4.1.2 of the PIP (SNUNM February 1995), these reports will describe the 
procedures, methods, and results of OU 1335 SWMU investigations and will document any 
releases that may have occurred, including information on the type and extent of 

contamination at a site, sources and migration pathways, and actual or potential receptors. In 
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3.3 

cases where extreme variances from the conceptual model are encountered, a phase report 
may be issued to propose additional field activities that will lead to resolution of the variance. 
If a SWMU in OU 1335 is proposed for NFA, the phase report will serve as the RFI 
Report/Summary upon administrative approval of the NFA. 

RFI Report/Summary 

The RFI Report/Summary will summarize all aspects of the OU 1335 investigation as required 
by the HSWA Module IV.R.S. This RFI Report/Summary will include an executive summary to 
fulfill the obligation to submit a separate Summary Report. SNUNM will submit the RFI 
Report/Summary within 60 days of the completion of RFI activities. Table 1-3-2 of the PIP 
(SNLlNM February 1995) presents the RFI Report/Summary outline. 
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4.0 ORGANIZATION 


The organizational structure for the SNUNM ER Project is presented on Figure 3-1 in 
Chapter 3.0 of the PIP (SNUNM February 1995). which is reproduced here as Figure 1-4-1. 

Section 3.2 of the PIP (SNLJNM February 1995) identifies roles and responsibilities for each 

group identified in Figure 1-4-1. Appendix H of the PIP (SNUNM February 1995) provides 
brief resumes of individuals associated with the SNUNM ER Project. 

Figure 1-4-2 is a project organization chart showing specific personnel responsible for 
implementation of the OU 1335 RFI work plan. The following is a discussion of the 
responsibilities associated with the pOSitions identified in Figure 1-4-2. 

4.1 ER Project Quality Assurance Manager 

The ER Project quality assurance (OA) manager reports to the SNLJNM ER Project 

Department and is responsible for 

• 	 Ensuring preparation of planning documents and procedures for scientific 
investigations 

• 	 Coordinating with and providing ER Project direction to Project task leaders for 
quality issues 

• 	 Conducting reviews of work plans and final reports for compliance with applicable 
OA requirements 

• 	 Facilitating implementation of OA requirements for the ER Project 

4.2 ER Project Department Manager 

The ER Project Department manager reports to the SNUNM Environmental Operations Center 
manager. Responsibilities include 

• 	 Ensuring preparation of planning documents and procedures for scientific 
investigations 

• 	 Overseeing subcontractors, as necessary 

• 	 Coordinating with and providing ER Project direction to Project task leaders 
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• 	 Conducting technical reviews of milestones and final reports and ensuring 
progress toward milestones 

• 	 Ensuring compliance with the ER Project health and safety, community relations, 
and information management plans 

• 	 Facilitating compliance with the technical and QA requirements of the ER Project 

4.3 ER for Landfills and Test Areas Department Manager 

The ER for Landfills and Test Areas Department manager reports to the ER Project 
Department manager. Responsibilities include 

• 	 Managing OU 1267, OU 1289, OU 1332, OU 1333, OU 1334, and OU 1335 

• 	 Overseeing the planning and implementation of the National Environmental 
Policy Act program for the ER Project 

• 	 Overseeing the planning and implementation of the drilling program for the ER 
Project 

4.4 ER Project Safety and Health Center Personnel 

Based on specific Project requirements, individuals within the Industrial Hygiene (IH) (7712), 

Radiation Protection Operations (7714). Radiation Protection Engineering (7713), and Safety 
Engineering (7732) organizations will be identified. They are responsible for 

• 	 Assessing and reviewing the ER Project health and safety program and for 
training reqUirements 

• 	 Reviewing the OU 1335 HSPP 

• 	 Working with laboratory personnel to identify appropriate resources for the ER 
Project health and safety program 

• 	 Exposure monitoring SNUNM Project staff 

4.5 Project Task Leader 

The OU 1335 task leader reports to the manager of the ER for Landfills and Test Areas 
Department and will be responsible for 

• 	 Overseeing day-to-day operations, including planning. scheduling, and reporting 
technical and related administrative activities 
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• 	 Ensuring compliance with health and safety, community relations, and 
information management plans and ER Project QA requirements 

• 	 Interfacing with the ES&H quality coordinator, Environmental Operations Record 
Center Project leader, and the site safety officers (SSO) to resolve issues 
concerning QA, ES&H, or information management 

• 	 Preparing monthly and quarterly progress reports to appropriate ER Project 
management 

• 	 Supervising the field team leaders 

• 	 Supervising subcontractors. as necessary 

• 	 Conducting technical reviews of OU 1335 interim and final reports 

4.6 Field Team Leaders 

The field team leaders report to the OU 1335 task leader and are responsible for directing the 
execution of field activities using appropriate crews of appropriate field team members. The 

field team leaders are responsible for 

• 	 Overseeing daily field operations of field team members, including planning, 
scheduling, and implementing RFI field activities for OU 1335 

• 	 Implementing the HSPP, ER Operating Procedures, SNL Standard Operating 
Procedures (SOP), and the Quality Assurance Project Plan 

• 	 Assigning an SSO to ensure compliance with the HSPP 

• 	 Knowing all emergency response procedures and notification requirements 

• 	 Providing back-up support to the SSO in an emergency or for small routine field 
activities 

• 	 Coordinating efforts with field team members, the SSO(s), the sample 
management coordinator, and the ES&H/quality coordinator 

4.7 Site Safety Officer 

The SSO acts as a liaison to the OU 1335 task leader and the field team leaders on health 
and safety issues. The SSO will direct the field team leaders in executing site safety 

procedures. 
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SSOS will be trained in first-aid procedures and in cardiopulmonary resuscitation and will 

ensure that first-aid supplies be available at the site. They will know nonemergency and 
emergency procedures and the locations of facilities for emergency medical care, including 
those for injuries that might involve contamination by radioactive material or hazardous 

chemicals. The SSO is responsible for 

• 	 Performing and documenting initial inspections for all on-site equipment. 

• 	 Evaluating the potential hazards at a site. 

• 	 Understanding and interpreting results of sample analyses pertaining to health 
and safety as the site investigation progresses. 

• 	 Conferring with the field team leaders about the location of exclusion area and 
contamination reduction zone boundaries. 

• 	 Presenting safety briefings to workers. 

• 	 Determining and ensuring the use of protective clothing requirements for workers. 
The SSO can change the personal protective equipment (PPE) requirements in 
this HSPP to address site-specific conditions such as excessive heat, etc. This 
change will be accomplished by verbally consulting with IH and/or safety 
personnel, noting the change in the field log, and notifying field personnel of the 
change. 

• 	 Arrange with the Safety and Health Center personnel to determine personal 
dOSimetry requirements for workers. 

• 	 Maintaining a current list of telephone numbers for emergency and 
nonemergency situations. 

• 	 Operating a radio transmitter/receiver or mobile phone to ensure that emergency 
communication be available at all times. 

• 	 Maintaining an up-tO-date copy of the HSPP, including attachments and addenda 
at the site. 

• 	 Maintaining an up-to-date copy of the emergency plan and procedures at the 
site. 

• 	 Establishing and implementing the safety requirements to be followed by visitors. 

• 	 Providing visitors with a safety briefing. 

• 	 Maintaining a logbook of workers and visitors within the exclusion area at the 
site. 
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• 	 Determining whether workers can perform their jobs safely under prevailing 
weather conditions. 

• 	 Controlling emergency situations. 

• 	 Ensuring that all personnel be currently in a medical monitoring program, that 
they be trained in the appropriate use of PPE and respiratory equipment and in 
applicable safety procedures, that they read and understand this OU 1335 HSPP, 
and that they understand that all requirements be followed during OU 1335 field 
activities. 

• 	 Conducting daily health and safety briefings for the field team leaders and field 
team members. 

• 	 Conducting daily health and safety audits of the work activities. 

• 	 Assuming authority and requiring that field work be terminated if unsafe 
conditions develop or if an imminent hazard is perceived. 

• 	 Performing health and safety monitoring using IH instruments. 

• 	 Ensuring that all field team members be adequately and currently trained, have a 
current medical work clearance, and have current respiratory fit test cards and 
that copies of such documentation be submitted and be quickly available by 
personally reviewing the training certifications of all field partiCipants. 

4.8 Compliance and QA Department Manager 

The Compliance and QA Department manager communicates with the Project task leader on 
day-to-day activities to ensure that ER Project QA and OU 1335 HSPP requirements are 
followed during field operations. The Compliance and QA Department manager will act as a 

liaison between the field team leaders and the ER Project Health and Safety officer and 
OU 1335 task leader when executing OU 1335 ES&H quality procedures. 

4.9 Field Team Members 

Field team members report to the field team leaders and are responsible for conducting the 

assigned work safely and in a manner that ensures that the collected data be technically valid 
and legally defensible. All field teams will have, at a minimum, a qualified SSO and a 
qualified field sampler. Field team members are responsible for conducting the work detailed 
in the sampling and analysis plans according to applicable field operating procedures (FOP) 

and for abiding by all HSPP and OSHA 29 CFR 1910 and 1926 requirements. The field team 
members are under the direction of the field team leaders and the SSO. 
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4.10 

4.11 

Sample Management Coordinator 

The sample management coordinator is responsible for coordinating all efforts associated with 
sample packaging and shipment. Specific responsibilities may include 

• 	 Obtaining appropriate sample containers 

• 	 Coordinating sample packaging and shipping 

• 	 Conducting radiological screening of samples before shipment to laboratories 

• 	 Notifying contract laboratories of QA and health and safety concerns regarding 
shipped samples 

• 	 Acting as a liaison between the ER Project Department and the contract 
analytical laboratories 

• 	 Maintaining the sample information management data base 

• 	 Ensuring that appropriate quality control analyses be performed by the 
laboratories 

• 	 Performing QA data verification and initial validation on analytical results received 
from the laboratories 

• 	 Submitting complete data packages to the OU 1335 task leader 

Environmental Operations Record Center Project Leader 

The EORC Project leader is responsible for 

• 	 Ensuring that all OU 1335 documents be controlled in accordance with 
Department of Energy (DOE) orders, federal regulations, and the ER Project 
Quality Assurance Project Plan 

• 	 Establishing a project file guide for OU 1335 

• 	 Maintaining copies of all pertinent OU 1335 documentation 

• 	 Interfacing with the OU 1335 task leader to resolve all issues concerning 
submitting OU 1335 information to the EORC 
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3.0 PROJECT DESCRIPTION 


3.1 Introduction 

This Resource Conservation and Recovery Act (RCRA) Facilities Investigation (RFI) work
plan-specific Quality Assurance Project Plan (QAPjP) is tiered upward to the Sandia National 
Laboratories/New Mexico (SNLJNM) generic QAPjP for RFI. January 1994. and addresses the 
requirements of the Hazardous and Solid Waste Amendments (HSWA) Module of the RCRA 
Permit No. NM5890110518 (hereinafter referred to as the -HSWA Module-) (EPA August 

1993) as it applies to the Operable Unit (OU) 1335 RFI (Table 11-3-1). Information that is 

included in the generic QAPjP has been referenced to that document. This work-plan-specific 
QAPjP has been prepared as an exceptions document; i.e .• only those areas that deviate from 
the generic QAPjP have been described in detail in this QAPjP. The section titles and 
numbers correspond directly with those contained in the generic QAPjP for the Environmental 
Restoration (ER) Project (SNLJNM January 1994). The one-to-one relationship of sections 
facilitates referencing between documents. 

3.2 Facility Description 

No additional information or exceptions to the generic QAPjP are required. 

3.3 Environmental Restoration Project 

No additional information or exceptions to the generic QAPjP are required. 

3.4 Project Description 

The primary objective of this RFI work plan is to determine the nature and extent of releases 

of hazardous waste or hazardous waste constituents from OU 1335 at SNLJNM. Coincident 

with this determination is the characterization of the facility (environmental setting). definition 
of the source term (source characterization), and identification of actual or potential receptors. 

The RFI process provides the information that is the basis for assessing risk and evaluating 
corrective measure alternatives for each site within OU 1335. 
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Table 11-3-1 
HSWA Module Requirements for the au 1335 Project 

HSWA Requirement 
HSWA 

Reference 

Section 
in 

QAPjP 

Intended data uses R.3.f.l.a 3.4 

Necessary level of precision and accuracy R.3.f.l.a 5.2 

Methods and procedures to assess precision, accuracy, and completeness R.3.f.l.b 14.0 

Schedule and information for periodic assessment of accuracy, precision, and 
completeness 

R.3.f.l.c.l 5.2 

Performance audits R.3.f.l.c.2 12.1 

System audits R.3.f.l.c.3 12.2 

Significant quality assurance problems and resolutions R.3.f.l.c.4 12.6 

Selecting appropriate sampling and field measurement locations, depths, etc. R.3.f.2.a 5.1 

Providing a statistically sufficient number of sampling sites R.3.f.2.b 5.1 

Conditions under which sampling or field measurements shall be conducted R.3.f.2.c 5.3 

Parameters to be measured and where R.3.f.2.d 9.0 

Frequency of sampling and length of sampling period R.3.f.2.e 6.2 

Selecting types of samples and number of samples to be collected R.3.f.2.f 5.1 

i Procedures to prevent contamination of sampling or field measurement equipment 
and cross contamination between sampling points 

R.3.f.2.g 6.5 

Documenting field sampling operations R.3.f.2.h 6.1 

Selecting appropriate sampling containers R.3.f.2.i 6.2 
! 

Preserving samples R.3.f.2.j 6.3 

Controlling chain of custody R.3.f.2.k 6.3,7.0 

Disposing of all contaminated materials R.3.f.2.1 6.5 

Chain-of-custody procedures R.3.f.3.a 6.3,7.0 

Sample storage and holding times R.3.f.3.b 6.3 

Sample preparation methods R.3.f.3.c 6.3 

Analytical procedures R.3.f.3.d 9.0 

Calibration procedures and frequency R.3.f.3.e 8.0 

Data reduction, validation and reporting R.3.f.3.f 10.0 

Frequency of intemal quality control checks and laboratory performance audits R.3.f.3.g 11.0 

HSWA = Hazardous and Solid Waste Amendments 
QAPjP = Quality Assurance Project Plan 
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3.4.1 Purpose 

This work plan satisfies the permit conditions as stipulated in the HSWA Module (EPA August 
1993). The State of New Mexico and the U.S. Environmental Protection Agency (EPA) issued 
the RCRA Facility Permit in August 1992 (EPA August 1992). EPA originally issued the 
HSWA Module IV, effective October 2, 1992 (EPA October 1992). Following an appeal by 
SNUNM, EPA reissued the HSWA Module, effective August 26, 1993 (EPA August 1993). 
SNUNM and the Department of Energy (DOE), Albuquerque Operations, are submitting this 
work plan to EPA in partial fulfillment of the RFI work plan submittal schedule as set forth in 
the HSWA Module. 

3.4.2 Background Information 

OU 1335, known as the Southwest Test Area, covers approximately 3,116 acres in an area 
previously known as Thunder Range. The Southwest Test Area is located in the 
southwestern comer of Kirtland Air Force Base (KAFB) in a partially restricted test area for 
Department of Defense and DOE activities. OU 1335 Southwest Test Area includes 23 solid 
waste management units (SWMU). 

Operations for the 23 OU 1335 SWMUs span a period of more than 40 years, from 
approximately 1954 through 1995. Explosives testing work started in the North Thunder 
Range area in approximately 1954. Work in the South Thunder Range area started in 
approximately 1958. 

The 23 SWMUs that make up OU 1335 consist primarily of explosives test sites and scrap 
yards. The OU currently has seven sites that are active, although budget reductions have 
substantially reduced activities at most of these sites. 

3.4.3 Experimental Design 

Chapter 5.0 of this work plan containes the experimental design for OU 1335. 

3.4.4 Activities and Scope 

Annex I of this work plan provides the anticipated start and completion dates for work 
associated with OU 1335. 
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3.4.5 Data Uses 

The intended end uses of acquired data are as follows: source characterization, contaminant 
characterization, and potential receptor identification. An evaluation of the risk to human 
health and/or the environment will be performed based on the results of these activities. 

The consequence of error or an incorrect decision to perform a corrective measure may 
include either a false-negative error (in which case, unremediated soil would remain) or a 
false-positive error (in which case, remediation would be required but contamination was 
absent). If the decision to perform a corrective measure was not selected and unremediated 
soil remained at the site (a false-negative error), there is a limited potential for exposure to 
on-site workers through air (suspension) and soil (ingestion) pathways. The semiarid climate 
at SNLJNM (Chapter 3.0 of this work plan; Program Implementation Plan [SNLJNM February 
1995]) and limited activity at the OU 1335 sites make other pathways secondary. 
Remediation of a clean site (a false-positive error) would result in no improvement to 

environmental quality and would require a high-resource investment by SNLJNM, the DOE, the 
New Mexico Environment Department, and the EPA. 

4.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

4.1 Project Organization 

Figure 11-4-1 identifies the position titles and line authority for the quality assurance (OA) 

responsibilities associated with OU 1335. 

4.2 ER Project QA Responsibilities 

No additional information or exceptions to the generic OAPjP are required. 

4.3 ER Project Staff Responsibilities 

No additional information or exceptions to the generic OAPjP are required. 
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5.0 QA OBJECTIVES 

5.1 Data Quality Objectives 


No additional information or exceptions to the generic QAPjP are required. 


5.2 QA Objectives for Laboratory Data 


No additional information or exceptions to the generic QAPjP are required. 


5.3 QA Objectives for Field Measurements 


No additional information or exceptions to the generic QAPjP are required. 


6.0 SAMPLING PROCEDURES 

6.1 Field Documentation 

Appendix E of this work plan describes and Table 11-6-1 lists by operating procedures number 
all field investigative methods and required documentation. 

No exceptions to the generic QAPjP are required. 

6.2 Sampling Strategy 

Appendix E of this work plan provides guidelines for sampling locations, depths, types of 

samples, and field measurements. This section is in addition to the generic QAPjP. 

6.3 Sample Containers 

Section 6.2 of the generic QAPjP specifies all sample containers. No exceptions to the 
generic QAPjP are required. 
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Table 11·6·1 
ER Operating Procedures 

EORCNo. Title Status 

FOP 94-01* Safety Meetings, Inspections, and Pre-Entry Briefings Final 

FOP 94-05* Borehole Lithologic Logging Final 

FOP 94-21* Shallow Soil Gas Sampling Final 

FOP 94-22* Deep Soil Gas Sampling Final 

FOP 94-23" Hand Auger and Thin-Wall Tube Sampler Final 

FOP 94-24* Stainless Steel Surface Soil Ring sampler Final 

FOP 94-25" Documentation of Field Activities Final 

FOP 94-26* General Equipment Decontamination Final 

FOP 94-27" Thin-Walled Tube Sampling of Soils Final 

FOP 94-28· Health and Safety Monitoring of Organic Vapors (Flame Ionization 
Detector [FlO] and Photoionization Detector [PiOn 

Final 

FOP 94-30· Health and Safety Monitoring of Combustible Gas Levels Final 

FOP 94-34 Field Sample Management and Custody Final 

FOP 94-36* Geological Mapping of Bedrock Units Final 

FOP 94-37* Geomorphic Characterization Final 

FOP 94-38* Drilling Methods and Drill Site Management Final 

FOP 94-39* Excavating Methods Final 

FOP 94-40· Test Pit Logging, Mapping, and Sampling Final 

FOP 94-41" Well Development Final 

FOP 94-42* Integration of the Design, Installation, Rehabilitation, and 
Decommissioning of Environmental Restoration Wells 

Final 

FOP 94-43* Decommissioning of Wells Final 

FOP 94-44* Assessing & Rehabilitating Wells Final 

FOP 94-45* Designing and Installing Groundwater MonitOring Wells Final 

i FOP 94-46* Field Analytical Measurements of Groundwater Final 

FOP 94-47* Sampling Production Wells Final 

FOP 94-48· Sampling Groundwater Monitoring Wells Final 

FOP 94-49 Soil Water Samples Final 

"Procedure has been issued. 
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Table 6·1 (Concluded) 
ER Operating Procedures 

I EORCNo. 
.... 

Title Status 

i 
FOP 94-50* Soil Moisture Measurement Final 

i FOP 94-51* Tensiometer (Soil Suction Monitor) Installation and Measurement Final 
I FOP 94-52* Spade and Scoop Method for Collection of Soil Samples Final 

FOP 94-53 Surface Water Sampling In preparation 

I FOP 94-54 Sediment Sampling In preparation 
i FOP 94-56* Conducting Air-Entry Permeameter Tests Final 

FOP 94-57* Decontaminating Drilling and Other Field Equipment Final 

FOP 94-58* Water-Level Monitoring Using Pressure Transducers Final 

FOP 94-59* Well Slug Tests Final 

FOP 94-60 Aquifer Pumping Test Final 

FOP 94-62 Measuring Bulk Density, Porosity and MOisture Content of Soils Final 

FOP 94-63 Particle Size Analysis (Mechanical Sieve and Hydrometer Methods) Final 

FOP 94-64 Saturated Hydraulic Conductivity (Falling Head and Constant Head 
Methods) 

Final 

FOP 94-65 Unsaturated Hydraulic Conductivity (Calculated from MOisture 
Characteristics) 

Final 

FOP 94-66 Specific Gravity (Particle Density) Final 

FOP 94-68* Field Change Control 

FOP 94-69* Personnel Decontamination (Level 0, C & B Protection) 

FOP 94-71* Land Surveying Final 

FOP 94-78* Environmental Restoration Project Waste Management and 
Characterization Procedure 

Final 

I 
FOP 94-81* Establishment and Management of Less-Than-90-Day Accumulation 

Areas for Environmental Restoration Project Sites 
Final 

I FOP 95-02* Measurement of Ground-Water Level Final 
! LOP 94-04 Spectrace 6000 Energy Dispersive X-Ray Fluorescence Spectrometer Final 

LOP 94-03* Data Validation Final 

*Procedure has been issued. 
EORC = EnVironmental Operations Records Center 
FOP =Facility operating procedure 
LOP =Laboratory operating procedure 
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6.4 	 Sample Preservation and Chain-of-Custody Activities During 
Shipment 

All sample preservation and chain-of-custody activities are specified in Field Operating 
Procedures (FOP) 94-34. No exceptions to the generic QAPjP are required. 

6.5 	 Quality Control Samples 

All quality control samples are specified in the PIP, generic QAPjP Chapter 11 (SNUNM 
February 1995). No exceptions to the generic QAPjP are required. 

6.6 	 Equipment Decontamination 

Equipment decontamination is described in FOP 94-57. No exceptions to the generic QAPjP 
are required. 

6.7 	 Sample Designation 

All sample numbers will be provided by the SNUNM Sample Management Office. No 
exceptions to the generic QAPjP are required. 

7.0 SAMPLE CUSTODY 

7.1 Field Custody Documentation 


No additional information or exceptions to the generic QAPjP are required. 


7.2 Sample Management Office 


No additional information or exceptions to the generic QAPjP are required. 


7.3 	 Laboratory Custody Documentation 

Laboratory custody documentation as verified by the Sample Management Office will meet 
RCRA regulatory guidelines. No additional information or exceptions to the generic QAPjP are 
required. 

7.4 Corrections to Documentation 


No additional information or exceptions to the generic QAPjP are required. 
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7.S Final Evidence File Documentation 


No additional information or exceptions to the generic OAPjP are required. 


8.0 CALIBRATION PROCEDURES AND FREQUENCY 

8.1 Overview 


No additional information or exceptions to the generic OAPjP are required. 


8.2 Field Equipment 


No additional information or exceptions to the generic OAPjP are required. 


8.3 Laboratory Equipment 

No laboratory equipment other than that located at off-site contract laboratories or SNUNM's 
in-house laboratory is required for au 1335. Off-site laboratories perform analyses in 
compliance with EPA methodology. 

9.0 ANALYTICAL PROCEDURES 

9.1 Laboratory Methods 

Specific laboratory methods for au 1335 are provided in Section 4.3 of this work plan. No 
exceptions to the generic OAPjP are required. 

9.2 Field Testing 

Appendex F of this work plan provides all field testing procedures. No exceptions to the 
generic OAPjP are required. 
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10.0 DATA REDUCTION, VALIDATION, AND REPORTING 

Figure 11-2-1 of Annex IV of this work plan presents a flowchart for the data reduction, 
validation, and reporting. 

10.1 Data Reduction 


No additional information or exceptions to the generic QAPjP are required. 


10.2 Data Validation 

The Sample Management Office is responsible for laboratory data validation. However, data 
validation for surveying is the responsibility of the surveyor. Level III validation will be 
conducted on one sample per sample batch. 

10.3 Data Reporting 

Annex IV of this work plan provides the responsibility structure of data reporting. No 
additional information or exceptions to the generic QAPjP are required. 

11.0 INTERNAL QUALITY CONTROL CHECKS 

11.1 Field Sampling 


No additional information or exceptions to the generiC QAPjP are required. 


11.2 Field Measurements 

Field measurement calibration of the PIO will be conducted according to the manufacturer's 
specifications. 

11.3 Analytical Laboratory 


No modifications to the analytical laboratory quality control program are required. 
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12.0 AUDITS AND SURVEILLANCES 

12.1 Performance Audits 


No additional information or exceptions to the generic OAPjP are required. 


12.2 System Audits 


No additional information or exceptions to the generic OAPjP are required. 


12.3 Surveillances 


No additional information or exceptions to the generic OAPjP are required. 


12.4 Audit/Surveillance Personnel 


No additional information or exceptions to the generic OAPjP are required. 


12.5 Frequency of Audits and Surveillances 

A field performance audit shall be conducted at least once during execution, preferably early 
in the scheduled time frame, for major field data collection projects. 

12.6 Audit Documents 


No additional information or exceptions to the generic OAPjP are required. 


12.7 External Audits 


No additional information or exceptions to the generic OAPjP are required. 


13.0 PREVENnVE MAINTENANCE 

13.1 Field and Analytical Equipment 


No additional information or exceptions to the generic OAPjP are required. 


13.2 Laboratory Equipment 


No additional information or exceptions to the generic OAPjP are required. 
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13.3 Preventive Maintenance Documentation 


No additional infonnation or exceptions to the generic OAPjP are required. 


14.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS 
DATA QUALITY PARAMETERS 

14.1 Blank Evaluation 


No additional infonnation or exceptions to the generic OAPjP are required. 


14.2 Precision 


No additional infonnation or exceptions to the generic OAPjP are required. 


14.3 Accuracy 


No additional infonnation or exceptions to the generic OAPjP are required. 


14.4 Completeness 


No additional infonnation or exceptions to the generic OAPjP are required. 


15.0 CORRECTIVE ACTION 

15.1 Initiating Corrective Action 


No additional infonnation or exceptions to the generic OAPjP are required. 


15.2 Field Corrective Action 


No additional infonnation or exceptions to the generic OAPjP are required. 


15.3 Laboratory Corrective Action 


No additional infonnation or exceptions to the generic OAPjP are required. 
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16.0 QA REPORTS TO MANAGEMENT 

16.1 Sample Management Reports 


No additional information or exceptions to the generic QAPjP are required. 


16.2 QA Reports to Management 


No additional information or exceptions to the generic QAPjP are required. 


17.0 REFERENCES 

EPA, see U.S. Environmental Protection Agency. 
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Assurance Project Plan for RCRA Facility Investigations,- Sandia National Laboratories, 
Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNlJNM), February 1995, draft. -Program 
Implementation Plan for Albuquerque Potential Release Sites,· Sandia National Laboratories, 
Albuquerque, New Mexico. 

SNlJNM, see Sandia National Laboratories/New Mexico. 

U.S. Environmental Protection Agency (EPA), August 1992. Hazardous Waste Management 
Facility Permit No. NM589011 0518, EPA Region 6, issued to Sandia National Laboratories, 
Albuquerque, New Mexico. 

U.S. Environmental Protection Agency (EPA), October 1992. HSWA Module IV of RCRA 
Permit No. NM5890110518, EPA Region 6, issued to Sandia National Laboratories, 
Albuquerque, New Mexico. 

U.S. Environmental Protection Agency (EPA), August 1993. HSWA Module IV of RCRA 
Permit No. NM5890110518, EPA Region 6, issued to Sandia National Laboratories, 
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From: Barry M Schwartz 
To: 75OO-AII 
Date: 1214/95 12:11 pm 
Subject: New Process for the Sandia Non-Emergency Hotline 

Effectively Dec. 1, 1995, the Sandia Non-Emergency 

Hotline (844-6515) will no longer be transferred to the 

Sandia Incident Commanders during non-operational 

hours. Non-operational hours are: 


- Weekdays before 7:00 am and after 5:00 pm 
- Weekends and Holidays 

The non-emergency hotline will be transferred to the 

voice mail account at the end of the day. Calls during 

operational hours will continue to be be answered as 

usual. 


If you call the non-emergency hotline 
(844-6515) during non-operational hours: 

a) - Press 1 if an emergency - call will be 
automatically be transferred to Sandia's 911 

b) - Press 2 if it is not an emergency and if you'd 

like to speak to someone immediately - the system will 

page the Occurrence Mgmt. Rep. (7311) on call 


c) - Press 3 if you would like to leave a message 

d) - Press * to repeat these choices 

Call me if you have questions or comments about the new process. 

Thanks, 

Barry Schwartz phone 8484-0418 1214/95 

Reference: communication for Sue Showalter, 7311 

CC: ccMail. 7000-Laboratories-Services.Showalter Susan ... 
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3.0 SITE HEALTH AND SAFETY PROJECT PLAN 

This site·specific Health and Safety Project Plan (HSPP) covers both nonintrusive and 
intrusive field investigations at 24 Environmental Restoration (ER) sites located in the 
Southwest Test Area Operable Unit (OU) 1335 (Figure 1II·S.1). This plan addresses all 
24 sites. Sandia National Laboratories/New Mexico (SNLlNM) personnel and subcontractors 
will conduct these field investigations in support of data collection for the Resource 
Conservation and Recovery Act (RCRA) Facility Investigation (RFI). This HSPP is an 
OU-wide document that is part of the -Health and Safety Program Plan,· located in Annex III, 
Attachment B, of the Program Implementation Plan (PIP) (SNUNM February 1995), as 
required in the Hazardous and Solid Waste Amendments Module IV.R.3.h (Table 111·3-1). 

Nonintrusive field activities include but are not limited to verification of ER site locations; 
geologic mapping; archaeological and ecological resources; geophysical; radiological; land; 
and unexploded ordnance (UXO)/high explosives (HE) surveys. Intrusive field activities 
include soil and sediment sampling (by hand-augering, drilling, and trenching); fragment 
collection, and swipe sampling. This HSPP covers those nonintrusive and intrusive 
investigations conducted in order to define the nature and extent of contamination, if any, at 
the source and along the environmental pathways through which contaminants of concem 
(COC) could travel to reach human and environmental receptors. Each site will be 
investigated in a stepwise manner using a combination of non intrusive and intrusive 
techniques. 

This HSPP summarizes the ER Project current knowledge of the histories, conditions, 
potential contaminants, and pathways at OU 1335 sites. Recent interviews of personnel 
responsible for activities at some sites have provided updated information not included in the 
revised Environmental Restoration Site Tracking Information Sheets. This HSPP includes the 
most recent credible information. 

According to Drs. Hong-Nian Jow (former Radiation Protection Operations [RPO] Department 
Manager) and C. Joanne Pigg (Industrial Hygiene [IH] Department Manager), the documented 
levels of surface radioactivity and volatile and particulate contaminants at the sites covered by 
this plan are sufficiently low that respiratory protection is not required for any nonintrusive 
activities covered by this plan (Jow 1993. Pigg 1993). To ensure adequate respiratory 
protection, air monitoring and radiological monitoring will be performed for all intrusive 
activities that could expose wastes or generate dusts. In addition, monitoring will be 
performed at all sites as specified in Table 111·8-3 (Chapter 8.0). SNLlNM personnel and/or 
qualified contractor personnel will perform the monitoring activities. This plan is intended to 
cover all personnel participating in environmental activities at OU 1335 sites. 
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Table 111-3-1 

HSWA Module Requirements for the au 1335 


Health and Safety Project Plan 


HSWARequirements, ",,', >'," HSWAReference Location In HSPP 

A description of the facility including availability of resources such 
as roads, water supply, and electricity and telephone service 

R.3.h.1.a 6.0, 7.0, 9.0 

A description of the known hazards and evaluation of the risks 
associated with each activity conducted, including but not limited 
to on· and off-site exposure to contaminants during 
implementation of interim measures 

R.3.h.l.b 6.0,7.0 
Attachment A, 
Attachment B. 
Attachment C 

A list of key personnel and altemates responsible for site safety. 
for response operations. and for protection of public health 

R.3.h.1.c 4.0 

A delineation of the wort< area R.3.h.l.d 7.0.8.0 

A description of levels of protection to be wom by personnel in 
the wort< area 

R.3.h.1.e 8.3 

Procedures established to control site access R.3.h.l.f 8.2 

Decontamination procedures for personnel and equipment R.3.h.l.g 8.6 

Site emergency procedures R.3.h.l.h 9.0 

Emergency medical care procedures for injuries and toxicological 
problems 

R.3.h.l.i 9.0, Attachment B, 
Attachment C 

Requirements for an environmental field-monitoring program R.3.h.1.j 8.0 

Routine and special training reqUirements for responders R.3.h.l.k S.2 

Procedures for protecting workers from weather-related problems R.3.h.l.1 Attachment C 

The facility HSPP shall be consistent with: 

NIOSH Occupation Safety and Health Guidance Manual for 
Hazardous Waste Site Activities (1985) 

R.3.h.2.a Annex 11111.9 (PIP) 

EPA Order 1440.1-Resplratory Protection R.3.h.2.b Annex 11111.9 (PIP) 

EPA Order 1440.3-Health and Salety Requirements lor 
Employees Engaged In Field Activities 

R.3.h.2.c Annex 11111.9 (PIP) 

Approved Facility Contingency Plan R.3.h.2.d Annex III·A/S.O (PIP) 

EPA Operating Safety Guide (1984) R.3.h.2.e Annex 11111.9 (PIP) 

OSHA regulations, particularly 29 CFR 1910 and 1926 R.3.h.2.f Annex 11111.9 (PIP) 

State and local regulations R.3.h.2.g Annex 111/1.9 (PIP) 

Other EPA guidance as provided R.3.h.2.h Annex 11111.9 (PIP) 

CFR = Code of Federal Regulations NIOSH = National Institute for Occupational Safety and 
EPA = U.S. Environmental Protection Agency Health 
HSPP = Health and Safety Project Plan OSHA = Occupational Safety and Health 
HSWA = Hazardous and Solid Waste Amendment Administration 

PIP = Program Implementation Plan 
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4.0 OU 1335 RFI PERSONNEL AND RESPONSIBILmES 

Figure 3-1 in Chapter 3.0 of the PIP (SNUNM February 1995) presents the organizational 
structure for the SNUNM ER Project. This chapter discusses specific duties of the personnel 
responsible for implementing the OU 1335 RFI. Figure 111-4-1 presents an organizational chart 
naming these personnel. 

4.1 Manager for ER Health and Safety Integration 

The ER Project Health and Safety Officer reports to the SNUNM ER Project Office and is 
responsible for 

• 	 Coordinating with and providing ER Project direction to Project task leaders for 
environmental safety and health (ES&H) issues 

• 	 Ensuring that reviews of health and safety plans (and other documents, as 
appropriate) are done by appropriate Health and Safety professionals to 
guarantee compliance with applicable ES&H requirements 

• 	 Facilitating the implementation of ES&H requirements for the ER Project 

• 	 Auditing for and ensuring compliance with ER Project health and safety, 
community relations, and information management plans 

4.2 ER Project Department Manager 

The ER Project Department manager reports to the SNUNM Environmental Operations Center 
manager. Responsibilities include 

• 	 Ensuring the preparation of planning documents and procedures for scientific 
investigations 

• 	 Overseeing subcontractors, as necessary 

• 	 Coordinating with and providing ER Project direction to Project task leaders 

• 	 Conducting technical reviews of milestones and final reports and ensuring 
progress toward milestones 

• 	 Ensuring compliance with the ER Project health and safety, community relations, 
and information management plans 

• 	 Facilitating compliance with the technical and quality assurance (CA) 
requirements of the ER Project 
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4.3 Landfills and Test Areas Department Manager 

The Landfills and Test Areas Department manager reports to the ER Project Department 
manager. Responsibilities include 

• 	 Managing OU 1267, OU 1289, OU 1332, OU 1333, OU 1334, and OU 1335 

• 	 Overseeing the planning and implementation of the National Environmental 
Policy Act program for the ER Project 

• 	 Overseeing the planning and implementation of the drilling program 

• 	 Overseeing the Technology Application Program for the ER Project 

4.4 Safety and Health Center Personnel 

Based on specific project requirements, individuals within the IH (7712), RPO (7714), 
Radiation Protection Engineering (RPE) (7713), and Safety Engineering (SE) (7732) 
organizations will be identified. They are responsible for 

• 	 Assessing and reviewing the ER Project health and safety program and for 
training requirements 

• 	 Reviewing the OU 1335 HSPP 

• 	 Working with laboratory personnel to identify appropriate resources for the ER 
Project health and safety program 

• 	 Coordinate/arrange applicable personal exposure monitoring or sampling of 
SNUNM project staff 

4.5 Project Task Leader 

The OU 1335 task leader reports to the ER for Landfills and Test Areas Department manager 
and will be responsible for 

• 	 Overseeing day-to-day operations, including planning, scheduling, and reporting 
technical and related administrative activities 

• 	 Ensuring compliance with health and safety, community relations, and 
information management plans as well as with ER Project QA requirements 

• 	 Interfacing with the ES&H/quality coordinator, Environmental Operation Records 
Center (EORC), the field team leaders, and the Site Safety Officer(s) (SSO) 

• 	 Preparing and forwarding monthly and quarterly progress reports to appropriate 
ER Project management 
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• 	 Supervising the field team leaders 

• 	 Overseeing subcontractors, as necessary 

• 	 Conducting technical reviews of OU 1335 interim and final reports 

4.6 Field Team Leaders 

The field team leaders report to the OU 1335 task leader and are responsible for directing the 
execution of field activities using appropriate crews of appropriate field team members. The 
field team leaders are responsible for 

• 	 Overseeing daily field operations of field team members, including planning, 
scheduling, and implementing RFI field activities for OU 1335 

• 	 Implementing the HSPP, ER Operating Procedures, SNL Standard Operating 
Procedures (SOP). and the Quality Assurance Project Plan 

• 	 Assigning an SSO to ensure compliance with the HSPP 

• 	 Knowing all emergency response procedures and notification requirements 

• 	 Providing back-up support to the SSO in an emergency or for small routine field 
activities 

• 	 Coordinating efforts with field team members, the SSO(s). the sample 
management coordinator, and the ES&H/quality coordinator 

4.7 Site Safety Officer 

The SSO acts as a liaison to the OU 1335 task leader and the field team leaders on health 
and safety issues. The SSO will direct the field team leaders in executing site safety 
procedures. 

SSOs will be trained in first-aid procedures and in cardiopulmonary resuscitation and will 
ensure that first-aid supplies be available at the site. They will know nonemergency and 
emergency procedures and the locations of facilities for emergency medical care, including 
those for injuries that might involve contamination by radioactive material or hazardous 
chemicals. The SSO is responsible for 

• 	 Performing and documenting initial inspections for all on-site equipment. 

• 	 Evaluating the potential hazards at a site. 

• 	 Understanding and interpreting results of sample analyses pertaining to health 
and safety as the site investigation progresses. 
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• 	 Conferring with the field team leaders about the location of exclusion area and 
contamination reduction zone boundaries. 

• 	 Presenting safety briefings to workers. 

• 	 Ensuring the use of appropriate protective clothing for workers. The SSO can 
change the personal protective equipment (PPE) requirements in this HSPP to 
address current site-specific conditions on changes in site hazards. This change 
will be accomplished by verbally consulting with IH and/or safety personnel, 
noting the change in the field log, and notifying field personnel of the change, 
and submit appropriate documentation to Organization Manager, Task Manager, 
and applicable H&S Center Personnel. 

• 	 Arrange with the Safety and Health Center Personnel to determine applicable 
personal sampling and/or dosimetry requirements for workers. 

• 	 Maintaining a current list of telephone numbers for emergency and 
nonemergency situations. 

• 	 Operating a radio transmitter/receiver or mobile phone to ensure that emergency 
communication be available at all times. 

• 	 Maintaining an up-to-date copy of the HSPP, including attachments and addenda 
at the site. 

• 	 Maintaining an up-to-date copy of the emergency plan and procedures at the 
site. 

• 	 Establishing and implementing the safety requirements to be followed by visitors. 

• 	 Providing visitors with a safety briefing. 

• 	 Maintaining a logbook of workers and visitors within the exclusion area at the 
site. 

• 	 Determining whether workers can perform their jobs safely under prevailing 
weather conditions. 

• 	 Controlling emergency situations. 

• 	 Ensuring that all personnel be currently in a medical monitoring program, that 
they be trained in the appropriate use of PPE and respiratory equipment and in 
applicable safety procedures, that they have the appropriate training and 
certification documentation, that they read and understand this OU 1335 HSPP, 
and that they understand that all requirements be followed during OU 1335 field 
activities. 

• 	 Conducting daily health and safety briefings for the field team leaders and field 
team members. 

• 	 Conducting daily health and safety audits of the work activities. 
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• 	 Assuming authority and requiring that field work be terminated if unsafe 
conditions develop or if an imminent hazard is perceived. 

• 	 Ensure that H&S monitoring (area and personal) is performed per HSPP 
requirements, using the appropriate real-time instruments or a combination of 
relevant H&S instruments and equipment. 

4.8 Compliance and QA Department Manager 

The Compliance and QA Department manager communicates with the Project task leader on 
day-to-day activities to ensure that ER Project QA and au 1335 HSPP requirements are 
followed during field operations. The Compliance and QA Department manager will act as a 
liaison between the field team leaders and the ER Project Health and Safety Officer and 
au 1335 task leader when executing au 1335 ES&H quality procedures. 

4.9 Field Team Members 

Field team members report to the field team leaders and are responsible for conducting the 
assigned work safely and in a manner that ensures that the collected data be technically valid 
and legally defensible. All field teams will have, at a minimum, a qualified SSO and a 
qualified field sampler. Field team members are responsible for conducting the work detailed 
in the sampling and analysis plans according to applicable field operating procedures (FOP) 
and for abiding by all HSPP and OSHA 29 CFR 1910 and 1926 requirements. The field team 
members are under the direction of the field team leaders and the SSO. 

4.10 Sample Management Coordinator 

The sample management coordinator is responsible for coordinating all efforts associated with 
sample packaging and shipment. Specific responsibilities may include 

• 	 Obtaining appropriate sample containers 

• 	 Coordinating sample packaging and shipping 

• 	 Conducting radiological screening of samples before shipment to laboratories 

• 	 Notifying contract laboratories of QA and health and safety concems regarding 
shipped samples 

• 	 Acting as a liaison between the ER Project Department and the contract 
analytical laboratories 

• 	 Maintaining the sample information management data base 

• 	 Ensuring that appropriate quality control analyses be performed by the 
laboratories 
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• 	 Performing QA data verification and initial validation on analytical results received 
from the laboratories 

• 	 Submitting complete data packages to the OU 1335 task leader 

Environmental Operations Record Center Project Leader 

The EORC Project leader is responsible for 

• 	 Ensuring that all OU 1335 documents be controlled in accordance with 
Department of Energy (DOE) Orders, federal regulations, and the ER Project 
Quality Assurance Project Plan 

• 	 Establishing a project file guide for OU 1335 

• 	 Maintaining copies of all pertinent OU 1335 documentation 

• 	 Interfacing with the OU 1335 task leader to resolve all issues concerning 
submitting OU 1335 information to the EORC 
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5.0 PREINVESTIGATION REQUIREMENTS 

5.1 Sign-Off Sheet 

Figure 111-5-1 presents an example of a sign-off sheet that will be signed by each person 
involved in any site investigation activities. A person's signature verifies that he/she 
understands the potential hazards at the sites as well as the procedures to monitor and/or 
mitigate these hazards. In addition, it shows that he/she is familiar with the emergency 
procedures, knows the route to the Sandia Medical Clinic, has reviewed this plan, and knows 
where the plan is located. 

5.2 Training 

All site workers will have the training required by and listed in Section 1.4 and in Table III A-3 
of the Annex III HSPP contained in the SNUNM PIP (SNUNM February 1995) and ensure 
that documentation for this training is provided to the SSO. Table 111-5-1 of this HSPP lists 
specific personnel and their training requirements for OU 1335. OU 1335 operations also 
require that all personnel have UXO/HE training (see Attachment A). 

5.3 Pre-Site-Visit Safety Briefing 

A pre-site-visit safety briefing will be conducted each day or new shift prior to commencing 
work. Figure 111-5-2 shows an example of the briefing form. 

5.4 Medical Surveillance 

In accordance with the Occupational Safety and Health Act (OSHA), Title 29, Code of Federal 
Regulations (CFR). Section 1910.120 (b)(5), all SNUNM and contractor employees who work 
on hazardous waste sites or are involved with activities within OU 1335 will receive the 
following medical surveillance: 

• 	 A baseline medical examination, which evaluates fitness to wear a respirator and 
identifies any preexisting conditions that would preclude working with hazardous 
substances or wearing PPE 

• 	 A yearly examination 

• 	 A hearing baseline when occupational exposure is above 80 decibels (8-hour 
time-weighted average) 

• 	 Heat/cold stress monitoring 
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Signature ofSriefedby': 
Item 1 (tnitials) I Briefer 1tem 2 Jtem3Signature 

.. , 
Date 

. 

Name 
! 

Complete each of the three items and check (.I) for each completed item. 


Item 1-Emergency information reviewed and familiar. 

Item 2-Route to hospital identified and known. 

Item 3-Site safety plan reviewed and readily available; its location known. 


Figure 111-5-1 
HSPP Sign-Off Sheet 
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Table 111-5-1 
Personnel and Training Requirements· 

Name 
~" " 

Fmn SNUNM HeaHh & Training 
Clearance 

Responsibilities 

Caroline Byrd SNUNM 7585 OSHA HazWaste/Supervisor, Rad Technical Task Leaderl 
Worker/Safety Officer (40 hr.) Ahemate Site Safety 

Officer 

Mike Young 
Skip Wrightson 

ITn585 
ITnS85 

OSHA HazWaste/Supervisor, Rad Field Team Leaders 
Worker/Safety Officer (40 hr.) 

Mike Mitchell Brown and Root 
Environmentall7585 

OSHA HazWastelSupervisor, Rad Field Team Leader 
Worker/Safety Officer (40 hr.) 

TBD TBD OSHA HazWaste/Supervisor, Rad Site Safety Officer 
Worker/Safety Officer (40 hr.), 
First Aid and CPR CertHied 

Hans Oldewage 
Gordon Coulter, ahemate 
David Schweitzer, ahemate 
Alex Bohacheff, a1temate 

SNUNM n14 OSHA HazWaste/Supervisor, Rad Heahh Physics Support 
Worker/Safety Officer (40 hr.) 

Field Team Members SNUNMIIT Corp. OSHA HazWaste/Supervisor. Rad Field Technical Support 
Worker/Safety Officer (40 hr.) 

Greg McAnamey SNUNM n12 OSHA HazWastelSupervisor, Rad Industrial Hygiene Support 
Worker/Safety Officer (40 hr.) 

Craig Brown SNUNM n13 OSHA HazWaste, Rad Worker Heahh Physics Support 

Michael Strosinski SNUNM n32 OSHA HazWastelSupervisor, Rad Safety Engineering Support 
Worker 2., Safety Officer (40 hr.) 

·Personnellisted on this page have fulfilled OSHA training (1910.120[e]), medical (1910.120[f]). and respiratory 
protection requirements (1910.120[g]) as noted; Environment, Safety, and Health Rights (EMP100); Lockout/Tagout 
Awareness (LTD100); Fire Extinguisher Awareness (FRP100); and hazard communication xpl (122). In addition, 
these personnel will review and sign this HSPP, participate in the kickoff meeting for field activities covered under 
this HSPP, and participate in daily safety meetings. Any worker performing intrusive activities in soil contamination 
areas must be qualified as a RadWorker II (RAD 230). Those entering soil contamination areas for nonintrusive 
purposes, including visitors, must receive General Employee Radiological Training. 
OSHA =Occupational Safety and Health Act 
TBD =To be determined 
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Project: 
.... 

'.,\ . OU1335 HSPP Reference Section 

Type of work: Review Section 6.4 (Table 111-6-2) 

Protective clothing/equipment: Review Section 8.3 

Chemical hazards: Review Section 8.4 

Radiation hazards: Review Sections 6.6,8.4 

Required health and safety 
monitoring and frequency 

Review Sections 8.3, 8.4 

Physicallbiological hazards: 
unexploded ordnance 
biologicaVbiota 
heat stress/cold stress 

Review Sections 9.6, 9.7, 9.9 
Review Attachment A 
Review Attachment B 
Review Attachment C 

Emergency procedures: 
alarms, signals and rally points 

Review Section 9.0 and Attachments A, B, and C for 
procedures related to physical hazards, fire, severe 
weather conditions, and medical emergencies 

HospitaVclinic: Sandia Medical Clinic, 911, 845-8159 or 845-9153; 
also see telephone numbers on SNUNM ES&H Quick 
Reference Information Card 
Lovelace Medical Center, 262-7000 

Special equipment: Review Section 8.3 (Table 111-8-1) 

Note: A tailgate meeting to review site hazards is required before site entry. 

Figure 111-5-2 

Department 7585 


Pre-Site-Visit Safety Briefing Form 
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• 	 An examination upon termination of employment or transfer to a position that 
does not require medical surveillance 

• 	 Examinations when incidents or exposures occur 

All personnel participating in OU 1335 field activities must demonstrate proof of participation 
in a medical monitoring program that complies with OSHA requirements and proof that they 
are certified as capable of working with hazardous substances and wearing respiratory 
protection. A physician's certification of each contractor employee shall be provided to the 
SSO prior to commencing work. This certificate must bear the name of the employee and the 
signature of the physician. Attachment B of PIP Annex III (SNlJNM February 1995) contains 
certification forms. The ER program records center shall keep the certification until activities 
are completed. 

The SSO shall review the training and medical records prior to commencing a project. All 
employees found to be out of compliance shall be prohibited from entering any site until 
compliance is restored. 

Additional training and/or medical monitoring of all field team members might be required 
when work is performed at areas containing radioactive contaminants. OU 1335 task leader 
will make determinations in consultation with SNlJNM Health Physics (Radiation Protection 
Engineering/Operations) Departments (n13 and 7714) and the Occupational Medicine Center 
(3300). 
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6.0 OU 1335 OVERALL HAZARD EVALUATION 

6.1 Site Types 

Table 111-6-1 presents a general overview of au 1335 site types. 

6.2 Hazard Evaluation 

The hazardous evaluation for au 1335 is as follows: 

Overall hazard evaluation: () High () Medium (X) Low () Unknown 
Fire/explosion potential: () High () Medium (X) Low () Unknown 
Background review: (X) Complete, based on available information () Incomplete 

Chapter 7.0 presents detailed descriptions of individual ER sites and potential worker hazards. 

6.3 Generalized Waste Profile 

Figure 111-6-1 presents a generalized waste profile for au 1335. 

6.4 Contaminants of Concern 

Potential COCs include HE, radioactive materials, metals, and hazardous materials and waste. 
The potential COCs at each site have been determined based on available site information. 
However, because detailed site information is lacking in some cases, the available information 
has been interpreted in the broadest sense. For example. a site described as a "firing site" or 
"test site- is assumed to have had simulated nuclear weapons components. Simulated 
nuclear weapons components may contain depleted uranium (DU), beryllium, lead, and HE. 
Thorium is sometimes present in thermocouples or in metal alloy weapons casings. Cesium
137 may be present in the firing set. Sites that are classified as radioactive materials 
management areas (RMMA) or as "potentially contaminated with radioactive materials" are 
assumed potentially to have DU and possibly thorium, even though there may be no site
specific information indicating that these materials are present. Table 111-6-2 reflects these 
broad interpretations. 

HE compounds are composed primarily of organic nitrogen compounds, such as trinitrotoluene 
(TNT), dinitrotoluene, and inorganic nitrates. Heavy metals are used in some compositions, 
such as baratol, which is a mixture of barium nitrate and TNT. Nitrogen oxides may result 
from the breakdown of HE compounds in the environment. 
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Table 111-6-1 

OU 1335 ER Site Types 


Status Site Type 

(X) 
(X) 
(X) 
(X) 
(X) 

(X) 
(X) 

Active 
Inactive 
Secured 
Unsecured 
Potential confined 
space 
Chemical waste 
Radioactive waste 

( ) 
(X) 
(X) 
( ) 
(X) 
( ) 
( ) 
(X) 
( ) 
( ) 
( ) 

(X) 
(X) 

(X) 
(X) 
(X) 
(X) 
( ) 

Surface impoundment/percolation pondllagoon 
DitcMrench/french drain 
Landfilllburial ground 
Land treatment unit 
Container/bucketJbarrellbox 
Aboveground tank and associated piping 
Underground tank and associated piping 
Waste pile (including materials stored in hot cell) 
Incineratorlthermal treatment units 
Underground injection well 
Other treatment units (Le., neutralization, solidification, volume 
reduction) 
Septic tank/sump 
Surface spill area8 (explain nature of spill on attachment, including 
source, size, and number of spills) 
Pipe leakage 
Open buming/detonation area/ordnance 
Open dumping area 
Other (firinglweapons test site) 
MineS/shafts 

aRelease of fuel oil at ER Site 38, Building 9920. Fuel was intermittently spilled during refueling of the underground 
storage tank at the site. Release of diesel fuel and oil at Site 39, Solar Facility. Fuel and oil were released when a 
forklift caught fire and completely burned. 
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Waste types: (X)Uqufd (X) Solid .(sIudge) (X) Gas flUnknown ( ) Other (specify) 

Waste characteristics: (Check as many as applicable) 

() Corrosive (X) Flammable (X) Radioactive 	 () Other (specify) 

(X) Toxic (X) Volatile (X) Reactive 

(X) 	 Inert (X) Unknown (X) UXO Work Areas: Project involves nonintrusive and 
intrusive activities. All work sites will establish 
exclusion zones for decontamination. In areas 
of potential radiological exposure risk, frisking 
will be initiated. 

Hazards of Concem: 

(X) Heat stress (Attachment C) (X) 	 Noise 
(X) Cold stress (Attachment C) 	 (X) Inorganic chemicals 
(X) Explosives (Attachment A) (X) Organic chemicals 

( ) Oxygen deficient Other: 

(X) 	Radiological (X) Other: Dehl£drationl ehl£sical hazards 

(eguiement oeerations}-materials handling 
eguiement 

(X) Biological (snakes, venomous arthropods, hantavirus, and 

bubonic plague, Attachment B) 


Principal Disposal Methods and Practices (Summarize): See Historical Summary (Chapter 7.0). 

Environmental Safety and Health Compliance: 
All personnel must comply with OSHA 29 CFR 1910 and 1926 requirements and the appropriate procedures 
in the Environmental Safety and Health (ES&H) Manual (MN471001). Contractors may submit their own 
safety programs for review by applicable SNUNM ES&H departments as a supplement to the SNUNM 
manual. In the event of any unusual or unexpected conditions, stop work, make the site safe, alert others, 
evacuate the site, and call the IH department (B48-0315), the RPO department (848-0412), and Safety 
Engineering (263-2803) and inform the Task Leader. 

Figure 111-6·1 

OU 1335 Generalized Waste Profile 
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Table 111-6-2 

Tasks for au 1335 ER Project Sites 


au 1335 Work Plan Activities. This project involves 14 tasks to be performed during au 1335 work activities. The 
14 tasks are (1) a uxa/HE survey, (2) a radiological survey, (3) a land survey, (4) a cultural resources survey, (5) a 
sensitive-species survey, (6) a surface and near-surface soil sampling, (7) sediment sampling, (8) trenching, 
(9) concrete sampling, (10) debris sampling, (11) pit/manhole sediment sampling, (12) drilling and sampling of 
boreholes, (13) decontamination of equipment, and (14) a nonintrusive geophysical survey. The purpose of this 
project is to define the nature and extent of contamination at au 1335 and to perform VCMs at areas of known 
contamination. The au 1335 Work Plan contains information pertaining to sample locations. Possible hazards 
associated with this project primarily include the operation of heavy equipment, the weather, and the potential 
exposure to hazardous or radioactive materials. 

ER Site 
No. Site Name Potential Contaminants' "',. 

.,' -".",,<:.(".-:, . ·-·;-t;:;': 
"~-# 

.Slt8~ 

::'~~ -'-~: ".' :;:- -:.': ...::,,: -::- '! 

tP~tan1laf Tasks to be Performed..• 

6 and 6A 

Gas Cylinder Disposal Pit. 
Building 9966 

None Inactive 1. UXOIHE survey 
3. Land survey 
4. Cultural resources survey 
5. Sensitive species survey 
6. Surface and near-surface soil 

sampling 
8. Trenching 
13. Decontaminating equipment 
14. Nonintrusive geophysical survey 

14 

Burial Site, Building 9920 DU, mercury, beryllium Potentially contam
inated with radio
active materials 
RMMA 

1. UXOIHE survey 
2. Radiological survey 
3. Land survey 
4. Cultural resources survey 
5. Sensitive species survey 
8. Trenching 
12. Drilling and sampling of 

boreholes 
13. Decontaminating equipment 

17 

Scrap Yards/Open Dump 
(Thunder Range) 

DU. lead, beryllium, PCBs, 
petroleum hydrocarbons. 
asbestos. mercury 

RMMA 1. UXOIHE Survey 
2. Radiological survey 
3. Land survey 
4. Cultural resources survey 
5. Sensitive species survey 
6. Surface and near-surface soil 

sampling 
12. Drilling and sampling of 

boreholes 
13. Decontaminating equipment 

38 

Oil Spill. Building 9920 Diesel fraction total 
petroleum hydrocarbons. 
SVOCs 

Inactive 3. Land survey 
4, Cultural resources survey 
5, Sensitive species survey 
12. Drilling and sampling of 

boreholes 
13. Decontaminating equipment 

Refer to footnotes at end of table. 
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Table 111-6-2 (Continued) 
Tasks for OU 1335 ER Project Sites 

ER Site 
No. 

,"> 

SHe Name 
., 

, 

PotentIal Contaminants .... SIte ClassIfIcations Potential Tasks to be Perfonned 

39 
Oil Spill, Solar Facility Diesel fraction total 

petroleum hydrocarbons, 
SVOCs 

Active None 

53 Building 9923 None Inactive None 

54 

Pickax Site 
(Thunder Range) 

HE Inactive 1. UXOIHE Survey 
3. Land survey 
4. Cultural resources survey 
5. Sensitive species survey 
12. Drilling and sampling of 

boreholes 
13. Decontaminating equipment 

55 

Red Towers Site 
(Thunder Range) 

HE. Lead, Beryllium, DU RMMA 1. UXOIHE Survey 
3. Land survey 
4. Cultural resources survey 
5. Sensitive spacies survey 
6. Surface and near-surface soil 

sampling 
13. Dacontaminating equipment 

56 

Old Thunderwelis 
(Thunder Range) 

Metals, HE Inactive 1. UXOIHE survey 
3. Land survey 
4. Cultural resources survey 
5. Sensffivesp~essurvey 

12. OrUling and sampling of 
boreholes 

13. Decontaminating equipment 

B5 

Firing Site. Building 9920 DU. beryllium. HE. cadmium 
sulfide, lead 

RMMA 1. UXOIHE survey 
2. Radiological Survey 
3. Land survey 
4. Cultural resources survey 
5. Sensitive species survey 
6. Surface and near-surface soli 

sampling 
12. Drilling and sampling of 

boreholes 
13. Decontaminating equipment 

B6 

Firing Site, Building 9927 DU. beryllium. HE. lead RMMA 1. UXOIHE survey 
2. Radiological Survey 
3. Land survey 
4. Cultural resources survey 
5. Sensitive species survey 
6. Surface and near-surface soil 

sampling 
12. Drilling and sampling of 

boreholes 
13. Decontaminating equipment 

Refer to footnotes at end of table. 
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Table 111-6-2 (Continued) 
Tasks for au 1335 ER Project Sites 

ER Site 
No. StteName 

',: 
Potential ContamInants Site CIassIfIcatlons Potenllal Tasks to be Performed 

89 

Shock Tube Site 
(Thunder Range) 

DU,HE RMMA 1. UXOIHE survey 
2. Radiological Survey 
3. Land survey 
4. Culturat resources survey 
5. Sensitive species survey 
6. Surface and near-surface soil 

sampling 
12. Drilling and sampling of 

boreholes 
13. Decontaminating equipment 

90 

Beryllium Firing Site 
(Thunder Range) 

DU. beryllium, HE RMMA 1. UXOIHE survey 
2. Radiological Survey 
3. Land survey 
4. Culturat resources survey 
5. Sensitive species survey 
i6. Surface and near-surface soli 

sampling 
13. Decontaminating equipment 

91 

Lead Firing Site 
(Thunder Range) 

DU. HE. lead RMMA 1. UXOlHE survey 
2. Radiological Survey 
3. Land survey 
4. Cultural resources survey 
5. Sensitive species survey 
6. Surface and near-surface soil 

sampling 
12. Drilling and sampling of 

boreholes 
13. Decontamineting equipment 

103 

Scrap Yard, Building 9939 DU. ethylene glycol RMMA 2. Radiological Survey 
3. Land survey 
4. Cultural resources survey 
5. Sensitive species survey 
6. Surface and near-surface soil 

sampling 
12. Drilling and sampling of 

boreholes 
13. Decontaminating equipment 

Refer to footnotes at end of table. 
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Table 111-6-2 (Continued) 
Tasks for OU 1335 ER Project Sites 

ER SIte 
No. SIte Name Potential ContamInan1S 

..... 

SHeClasslficalons* Potential Tasks to be Performed 

108 

Firing Site. Building 9940 DU. chromium. lead RMMA 1. UXO/HE survey 
2. Radiological Survey 
3. Land survey 
4. Cultural resources survey 
5. Sensitive species survey 
6. Surface and near-surface soil 

sampling 

12 Drilling and sampling of 
boreholes 

13. Decontaminating equipment 

109 

Firing Site, Building 9956 DU. HE. beryllium. lead RMMA 1. UXO/HE survey 
2. Radiological Survey 
3. Land survey 
4. Cultural resources survey 
5. Sensitive species survey 
12. Drilling and sampling of 

boreholes 
13. Decontaminating equipment 

112 
Explosives-contaminated 
Sump. Building 9956 

DU, HE. beryllium RMMA 12. Drilling and sampling of 
boreholes 

13. Decontaminating equipment 

115 

Firing Site, Building 9930 HE. beryllium, lead RMMA 1. UXOJHE Survey 
2. Radiological Survey 
3. Land survey 
4. Cultural resources survey 
5. Sensitive species survey 
6. Surface and near-surface soil 

sampling 
13. Decontaminating equipment 

117 

Trenches. Building 9939 DU. elemental sodium. 
metals 

RMMA 2. Radiological Survey 
3. Land survey 
4. Cultural resources survey 
5. Sensitive species survey 
6. Surface and near-surface soil 

sampling 
8. Trenching 
12. Drilling and sampling of 

boreholes 
13. Decontaminating equipment 
14. Nonintrusive geophysical survey 

Refer to footnotes at end Of table. 
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Table 111-6-2 (Concluded) 
Tasks for OU 1335 ER Project Sites 

ER Site 
No. Site Name p~Contaminants" SIte CJassIfications Potential Tasks to be Performed 

191 

Equus Red DU, HE, beryllium, lead RMMA 1. UXOME survey 
2. Radiological survey 
3. Land survey 
4. Cultural resources survey 
5. Sensitive species survey 
6. Surface and near-surface soil 

sampling 
13. Decontaminating equipment 

193 

Sabotage Test Area DU,Iead RMMA 2. Radiological survey 
3. Land survey 
4. Cultural resources survey 
5. Sensitive species survey 
6. Surface and near-surface soil 

sampling 
13. Decontaminating equipment 

194 
General Purpose Heat 
Source Test Area 

DU RMMA 6. Surface and near-surface soli 
sampling 

13. Decontaminating equipment 

"This column shows current categories before reclaSSification. 
°Site is being reclassified based on new information. 
DU = Depleted uranium RMMA =Radioactive materials management area 
HE = High explosive(s) SVOC =Semivolatlle organic compound 
JP-4 = Jet petroleum grade 4 UXO =Unexploded ordnance 
PCB =Polychlorinated biphenyl VCM =Voluntary corrective measure 
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Table 1II~6~3 
Chemical Exposure Information for Potential Contaminants at au 1335 ER Sites 

Substance 
[CAS] 

IP" 
(eV) 

Odor 
Threshold 

(ppm) Route" 
Symptoms of 

Exposure Treatment 

IOLH 
TWA' STEL" Source (NIOSHf 

Aluminum (metal dust as NA NA Inh Irritation of eyes, skin, Eye: Irrigate Immediately 15 mglm' (total dust) NA PEL NO 
AI) Con and respiratory system Skin: Wa~r flush immediately 5 mglm* ~resplrable) NA PEL 

Breath: Fresh air 10 mglm NA TLV 
[7429-90-5] 15 mgIm' (total dust) NA REL 

5 mglm' (respirable) NA REL 

Aluminum oxide NA NA Inh Pulmonary fibrosus; 
emphysema. 

Breath: ReSpiratory support 10 mglml (total dust) 
5 mglrnS (respirable) 

NA 
NA 

PEL 
PEL 

NO 

11344-28-1) 10 mglm3 

NA 
NA 
NA 

TLV 
REL 

AmatoJ---hlgh explosive NA NA Inh Moderately toxic by Eye: Irrigate immediately 0.5 rng.tnT (for TNT) NA PEL 500mglms 

(ammonium nltratel Ing Inhalation and ingestion Skin: Soap wash Immediately 0.5 mglm* (for TNT) NA TLV (for TNT) 
trinitrotoluene: 80o/J20%) 

INAJ 

Con routes. An allergen. 
May cause contact 
dennatitis. Dangerous 
fire hazard. An 
explosive by shock, 
spontaneous chemical 
reaction. or exposure to 
flame. Decomposition 
emits highly toxic 
fumes. 

Breath: Respiratory support 
Swallow: Immediate medical attenUon 

0.5 mglrnS (for TNT) NA REL 

Asbestos (all forms)' NA NA Inh 
109 

Asbestosis (chronic 
exposure); dyspnea. 

Eye: Irrigate immediately 
Breath: Fresh air 

0.1 flbers/cc 1.0 flbers/cc 
(3O-mln) 

PEL ca 
(NO) 

[1332-21-4J Con restricted pulmonary 0.2 flberslcc (NIC) NA TLV 
function, finger club
bing, irritaUon of eyes; 
carcinogen 

0.1 flbers/cc NA REL 

Amoslte 
112172-73-5) 

0.2 fibers/cc (NIC) NA TLV 

ChrysoUle 
112oo1-29-5J 

0.2 flbers/cc (NIC) NA TLV 

Crocldolite 
~"OO'-28-4J 

0.2 flbers/cc (NIC) NA TLV 
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Chemical Exposure Information for Potential Contaminants at OU 1335 ER Sites 

Substance 
[CAS) 

Ip· 
(eV) 

Odor 
Threshold 

(ppm) Routeb 
Symptoms of 

Exposure Treatment 
TWA" STELd Source" 

IDLH 
(NIOSH)' 

Beratol-high explosive 
(C17H,.,Nt"2CH30 .S) 
(TNT 240/01 
barium nitrate 76%) 

(14149-43-0] 

NA NA Con 
Ing 

Poison by Intra
peritoneal, sub
cutaneous, and ocular 
routes. 

Eye: Irrigate Immediately 
Skin: Soap wash Immediately 
Breath: Respiratory support 
Swallow: Immediate medical attention 

0.5 mglm3 {for TNn 
0.5 mglm3 (for TNn 
0.5 mglm3 (for TNn 

NA 
NA 
NA 

PEL 
TLV 
AEL 

500 ItlgIm' 
{for TNT) 

Barium (soluble 
compounds as Be) 

(7440-39-3] 

NA NA Inh 
Ing 
Con 

Upper respiratory irrlta
lion; gastroenteritis; 
muscular spasms; slow 
pulse, extra systoles; 
hypokalemia; eye and 
skin irritation; skin 
bums. 

Eye: Irrigate immediately 
Skin: Water flush Immediately 
Breath: Respiratory support 
Swallow: Immediate medical attention 

0.5 mglm3 

0.5 mglm' 
0.5 mglm' 

NA 
NA 
NA 

PEL 
TLY 
REL 

50 ItlgIm' 

Benzene 

[71-43-2] 

9.24 34-119 Inh 
Abs 
Ing 

Con 

Irritates eyes, nose, 
respiratory system; 
giddiness; headache, 
nausea, staggered gait; 
fatigue, anorexia, 
lassitude; dermatitis; 
bone-marrow depres
sion. Carcinogen. 

Eye: Irrigate immediately 
Skin: Soap wash promptly 
Breath: Respiratory support 
Swallow: Immediate medical attention 

1 ppm 
0.1 ppm 
0.1 ppm 

5 ppm 
NA 

C 1 ppm 

PEL 
TLY 
REL 

Ca 
[500 ppm) 

Beryllium and compounds 
(as Be) 

[7440-41-7] 

NA NA Inh Respiratory systems; 
weakness, fatigue, 
weight loss. Carcin
ogen. 

Eye: Irrigate Immediately 0.002 mgtm' 
0.002 mgIm' 
0.0005 mglml 

C 0.005 mgtm' PEL 
TLV 
REL 

Ca 
[10 mgtm'J 

Carbon tetrachloride 

(56-23-51 

11.47 140-584 Inh 
Abs 
Ing 
Con 

Central nervous system 
depressant; nausea, 
vomiting; liver, kidney 
damage; skin and eye 
irritant. Carcinogen. 

Eye: Irrigate immediately 
Skin: Soap wash Immediately 
Breath: Respiratory support 
Swallow: Immediate medical attention 

2 ppm 
5 ppm 

NA 

NA 
10 ppm 
2 ppm. 

(60-mln ca) 

PEL 
TLV 
REL 

Ca 
(200 ppm) 

Cerium 

(7440-45-1] 

NA NA Inh 
Con 

Low toxicity; irritation of 
eyes, skin, and resplra
tory system. 

Eye: Irrigate immediately 
Skin: Water flush Immediately 
Breath: Fresh air 
SWallow: Immediate medical attention 

NA NA NA NA 

i 
Cesium 

[7440-46-2) 

---.. ~--~-- ....

NA 

---

NA Inh 
Con 

Hyperirritability and 
spasms in experimental 
animal exposures. 

----.. ~--.-.......... ~--

Eye: Irrigate Immediately 
Skin: Water flush Immediately 
Breath: Fresh air 
Swallow: Immediate medical attention 

NA NA NA NA 

i 
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Chemical Exposure Information for Potential Contaminants at OU 1335 ER Sites 

Odor IDLHIp· Threshold Symptoms ofSubstance TWA" STELd Source" (NIOSHfExposure Treatment[CAS] (eV) (ppm) Routeb 

NA Inh Irritation of eyes, skin Eye: Irrigate immediately 1 mglm' NA PEL 250mgIm'Chromium metal (as Cr) NA 
and upper respiratory Skin: Soap wash 0.5 mglrn' NA TlV (as Cr) 

[7440-47-3) 
Ing 

NAsystem; histologic Breath: ReSpiratory support 0.5 mglm' REL 
fibrosis of lungs. 

Con 
Swallow: Immediate medical attention 

(See Cyelonlte (RDX) Eye: Irrigate Immediately 1.5 mglm' 3 mglm' PEL 
explosive 

NA NAComposition B-hlgh 
Skin: Soap wash immediatelyand 2A.S-trinitrotoluene TlY 

(RDX 6O%ITNT 40%) (TNT)). Breath: Respiratory support REL 
Swallow: Immediate medical attention 

[See Cyclonlte (RDX) and 
2,4,6-Trinitrotoluene 
(TNT)) 

[NA) 

Eye: Irrigate immediately (15 min) 1.5 mglm' 3 mgIm' PEL 
Class 3-high explosive 

NA NA Inh Allergic skin reaction; ComposItion 04, 
TlY 

(RDX 89.9-92.0%) 
Skin: Soap flush Immediately Ing irritation of the eyes. 
Breath: Respiratory support REL 

dust causes convul
prolonged exposure to Con 

Swallow: Immediate medical attention 
[See Cyclonlte (RDX)} sions or unconscious

ness; chronic effects 
[NA) unknown; bone marrow 

and liver damage; other 
ingredlents-no signif
icant effects. 

Eye: Irrigate Immediately (15 min) 1.5 mglm' (sldn) NANA Inh Allergic skin reaction; PELCycIonlte---fllgh explosive NA NO 
(RDX) Skin: Soap flush immediately 1.5 mglml (skin) NAIrritation of the eyes; TlY 

Ing 
Abs 

Breath: ReSpiratory support 1.5 mglrn' (skin) 3 mglm' REL 
[121-82-4) 

fatigue, weakness, 
Swallow: Immediate medical attention 

ness, Insomnia, convul
sions; prolonged expo
sure to dust causes 
convulsions or un
consciousness; chronic 
effects unknown; bone 
marrow and liver 
damage. 

Con tremors, nausea, dlzzl

--L
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Chemical Exposure Information for Potential Contaminants at OU 1335 ER Sites 

Substance 
(CAS] 

1"
(eV) 

Odor 
Threshold 

(ppm) Routeb 
Symptoms of 

Exposure Treatment lWAc STELd Source-
IDLH 

(NIOSH)' 

Ethylene glycol, aerosol 

(107-21-11 

NA sweet 

0.1-40 

log 
Inh 
Con 

Irritated eyes, skin, 
nose and throat; 
nausea, vomiting, 
abdominal pain; 
weakness: dizziness, 
stupor, CNS 
depression; skin 
sensitization. 

Eye: Irrigate Immediately 
Skin: Water wash immediately 
Breath: Respiratory support 
Swallow: Immediate medical attention 

NA 
NA 

NA 
C 100 mglm' 

PEL 
TLV 

NO 

HMX-high explosive 
(octagen) 

[See Cyclonite (RDXlI 

(2691-41-0) 

NA NA Inh 
Ing 
Con 

See Cyclonite (RDX). Eye: Irrigate Immediately (15 min) 
Skin: Soap flush immediately 
Breath: Respiratory support 
Swallow: Immediate medical attention 

Not 
established 

PEL 
TLV 
REL 

Iron oxide (dust and 
fumes [as Fe)) 

[1309-37-1) 

NA NA Inh Benign pneumoconiosis 
(lung disease), with 
x-ray shadows indistin
guishable from progres
sive fibrous lung 
disease. 

Breath: Respiratory support 10 mgInf (total dust)
5 mglms 
5 mgIm~ (total dust) 

NA 
NA 
NA 

PEL 
TLV 
REL 

2500 rngtm* 
(as Fa) 

JP-4 jet fuel 

[NA) 

NA NA Abs 
Inh 
Ing 
Con 

Central nervous system. 
depressant; Irritated 
mucous membranes; 
pneumonitis (with direct 
liquid contact); contains 
benzene, which Is a 
suspected carcinogen. 

Eye: Irrigate Immediately 
Skin: Water flush Immediately 
Breath: Respiratory support 
Swallow: Immediate medical attention 

200 ppm 300 ppm PEL ND 

Lead, Inorganic dusts and 
fumes (as Pb) 

[7439-92-11 

NA NA Inh 
Ing 
Con 

Weakness, lassitude, 
Insomnia; facial pallor; 
eye pallor, anorexia, 
low body weight, mal
nutrition; consUpation, 
abdominal pain, colic; 
anemia; gingival lead 
line; tremors; wrist and 
ankle paralysis; brain 
damage; kidney 
damage; Irritated eyes; 
~<>tension. 

Eye: Irrigate Immediately 
Skin: Soap flush prompUy 
Breath: Respiratory support 
Swallow: Immediate medical attention 

0.05 mglnf 
0.05 mgIm' 
<0.1 rniJtmS 

(See 29 CFR 
1910.1025 

Blood lead <0.060 mgI 
100 g whole blood) 

NA 
NA 
NA 

PEL 
TLV 
REL 

~--

100 mgIms 
(as Pb) 

, I 
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Chemical Exposure Information for Potential Contaminants at OU 1335 EA Sites 

-

Odor 
Substance Ip· Threshold Symptoms of 

TWA"(CAS) (eV) (ppm) Route" Exposure Treatment 

Uthium hydroxide NA NA Inh Bums eyes and skin; Eye: Irrigate Immediately NA 
Ing bums mouth and Skin: Brush (DO NOT WASH) 

[NA) Con esophagus if Ingested; Breath: Respiratory support 
nausea; muscular Swallow: Immediate medical attention 
twitches; mental con
fusion; blurred vision. 

Machlnlnglcutting oils NA NA Ing Contact dermatitis; In- Skin: Soap wash promplly NA 
(metal cutting fluids) Con flammation of hair 10111 Swallow: Immediate medical attention 

cles on skin areas 
INA] chronically contacted; 

formation of skin 
lesions which may 
contain pus; dark 
pigment deposits under 
skin. 

Methylene chloride 11.32 1.2-440 Inh Fatigue, weakness, Eye: Irrigate Immediately 500 ppm 
(dlchloromethane) Abs sleepiness, light- Skin: Soap wash promplly 

Ing headedness; numbness Breath: Respiratory support so ppm 
(7!5-09-2) Con and tingling in limbs; Swallow: Immediate medical attention Ce-ALARA 

nausea; lnitated eyes 
and skin. 

Mercury compounds and NA odorless Inh Irritation of eyes, skin; Eye: Irrigate Immediately NA 
vapor Abs coughing, chest pain, Skin: Soap wash promptly 0.025 mglm~ (skin) 

Con tremors, Insomnia; Breath: Respiratory support 
(7439-97-6) Ing irritability, IndeciSion; SWallow: Immediate medical attention 

headache, fatigue, 
gastrointestinal 
disturbance, anorexia. 

Nickel, metal, and other NA NA Inh Sensitization dermatitis, Skin: Water flush promptly 1 mglm$ 
compounds (as Ni) Ing allergic asthma, pneu- Breath: Respiratory support 0.01 mglmsiNIC) 

Con monlHs; carcinogen. Swallow: Immediate medical attention 0.015 mgIm 
(7440-02-0) 

Nitrocellulose NA NA Ing Low toxicity. Eye: Irrigate Immediately NA 
(cellulose tetranltrate) Con Breath: Respiratory support 

Swallow: Immediate medical attention 
[9004-70-0) 

-- - --_........._-_._ .. _-_._ ........ -- - -

STEL" Source· 

C 1 mgIm' WEEL 

NA NA 

C 1,000 ppm PEL 
(5 min peakI2 

hrs) n.V 
NA REL 
NA 

C 0.1 mglrr/' PEL 
NA n.V 

NA PEL 
NA TLV 
NA REL 

NA NA 

L. --

IDLH 
(NIOSH1 

NA 

NA 

ca 
(2300 ppm) 

10mglm' 
(as Hg) 

ca 
(10 mglm' as 

NI) 

NA 
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Chemical Exposure Information for Potential Contaminants at au 1335 ER Sites 

Substance 
[CAS] 

IP' 
(eY) 

Odor 
Threshold 

(ppm) Routeb 
Symptoms of 

Exposure Treatment TWA" STEL" Source' 
IDLH 

(NIOSHf 

Nitroguanldine-high 
explosive 

[556-88-7] 

NA NA NA Mutation data reported. Eye: Irrigate Immediately 
Breath: Respiratory support 
Swallow: Immediate medical attention 

NA NA NA NA 

Nltromethane 

[75-52-5) 

11.08 3.5 Inh 
109 
Con 

Dermatitis; weakly 
narcotic; respiratory 
irritant; liver damage on 
long exposure. 

Eye: Irrigate Immediately 
Skin: Soap wash promptly 
Breath: Respiratory support 
Swallow: Immediate medical attention 

100 ppm 
20 ppm (NIC) 

NA 

NA 
NA 
NA 

PEL 
TLV 
REL 

7500 ppm 

Octoi-high explosive 
(HMX 70-75%1 
TNT 25-30%) 

INA) 

See HMX and 2,4,6
trinitrotoluene (TNT). 

Eye: Irrigate immediately 
Skin: Soap wash promplly 
Breath: ReSpiratory support 
Swallow: Immediate medical attention 

PEL 
TLY 
~EL 

PBX 9205-high 
explosive (RDX 
91.5-92.5% 
poIystyrane 5.7~.3% 
dloctyl phthalate [DOP) 
1.7-2.3%) 

[NA) 

NA NA Inh 
Ing 
Con 

Allergic skin reaction, 
eye Irritation; DOP 
harmful if absorbed 
through skin; RDX dust 
can cause convulsions; 
bone marrow and liver 
damage. 

Eye: Irrigate Immediately 
Skin: Soap wash Immediately 
Breath: Respiratory support 
Swallow: Immediate medical attention 

NA NA NA NA 

PBX 9404-h1gh 
explosive 

INA) 

NA NA Inh 
Ing 
Con 

Allergic skin reaction; 
irritation; chronic dust 
exposure can cause 
convulsions or uncon
sclousness; chronic 
systemic effects to 
bone marrow and liver. 

Eye: Irrigate Immediately (15 min) 
Skin: Soap wash promptly 
Breath: Respiratory support 
Swallow: Immediate medical attention 

LDIIII for mouse (01'81) 
was 1500 mglkg 

NA NA NA 

Pentaerythrltol·high 
explosive (PETN) 

[115-77-5) 

NA NA Inh 
Ing 
Abs 

Irritant to eyes and 
respiratory system; mild 
toxicity by ingestion. A 
nuisance dust; Ram
mabie. 

Eye: Irrigate Immediately 
Skin: Water wash 
Breath: Respiratory support 
Swallow: Immediate medical attention 

10 mglml (total dust) 
10 mglml (total dust) 
LD50-mouse-25,5OO 

mglkg 

PEL 

TLV 
REL 

NO 

Pentaerythritol 
tetranltrate-high 
explosive 

(78-11-5) 

NA NA Ing 
Abs 

Human systemic 
effects by Ingestion; 
dermatitis; headache, 
weakness, failing blood 
pressure. 

Eye: Irrigate Immediately 
Skin: Water wash 
Breath: Respiratory support 
Swallow: Immediate medical attention 

Lowest lethal oral dose 
In man: 1669 mglkg 

------
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Chemical Exposure Information for Potential Contaminants at au 1335 ER Sites 

Odor 
Substance IP" Threshold Symptoms of TWAc 

[CAS] (eY) (ppm) Route" Exposure Treatment 

Propadiene (allene) NA NA Inh Unknown toxicity: Move victim to fresh air and call NA 
Con vapors may cause emergency medical care; If not 

(463-49-0) dizziness or suffa breathing, give artificial respiration; If 
cation. Contact will breathing is difficult, give oxygen. 
cause severe frostbite. 
Fire may produce irritat
ing or pOisonous gases. 

Silver NA NA Inh Blue-gray eyes, nasal Eye: Irrigate Immediately 0.01 mgfm' 
(metal) Ing septum, throat. and Skin: Water Hush 0.1 mgfm3 

Con skin; irritated skin, Breath: Respiratory support 0.01 mgfm3 

(7440-22-4) ulceration; gastro- Swallow: Immediate medical attention 
intestinal disturbance. 

Tetrachloroethylene 9.32 2·71 Inh Irritates eyes, nose, Eye: Irrigate Immediately 25 ppm 
(perchloroathylene. perk) Abs throat; nausea; flushed Skin: Soap wash promptly 25 ppm 

Ing face, neck; vertigo. Breath: Respiratory support Ca-ALARA 
(127-18-4) Con dizziness, Incoordin- Swallow: Immediate medical attention 

alion; headache, 
sleepiness; skin 
redness; liver damage, 
suspected human car
cinogen. 

Thorium dioxide NA NA Inh Considered carcino- Eye: Irrigate Immediately NA 
Ing genic by the U.S. Skin: Water Hush Immediately 
Con National Toxicology Breath: Respiratory support 

[NA) Program. Swallow: Immediate medical attention 

Toluene 8.82 0.16-37 Inh Irritates eyes and nose; Eye: Irrigate immediately 100 ppm 
Abs fatigue, weakness; Skin: Soap wash promptly 50 ppm (skin) 

[108-88-3) Ing confusion, euphoria, Breath: Respiratory support 100 ppm 
Con dizziness. headache; Swallow: Immediate medical attention 

lacrimation; dermatitis. 

1,3,5-Trlamlno-2,4,6 NA NA Inh Mild transient eye irrita- Eye: Irrigate Immediately (15 min) NA 
trinitrobenzene-high Ing tion; lung congestion in Skin: Soap wash promptly 
explosive (TATB) animals at high doses; Breath: Respiratory support 

not expected to cause Swallow: Immediate medical attention 
physiological impair
ment at low concentra

[3058-38-6) tlon; treat as nuisance 
dust per ACGIH TlV 
Committee. 

STELd Source· 

NA NA 

NA PEL 
NA TLV 
NA REl 

NA PEL 
100 ppm TLV 

NA REL 

NA NA 

150 ppm PEL 
NA TLV 

150 ppm REL 

NA NA 

IDLH 
(NIOSH)' 

NA 

10 mgfma 

(sa Ag) 

Ca 
(150 ppm) 

NA 

500 ppm 

NA 

I 
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Chemical Exposure Information for Potential Contaminants at au 1335 ER Sites 

Odor 
--_.. _. __._ .. _._ .............. _.. _._--_ .. _.. _.- --_.... _.. _.- -- --

IDLHIp· Threshold Symptoms ofSubstance 
TWAe STEL" Source" (NIOSH)'Treatment(eV) (ppm) Route' Exposure[CASJ 

0.5-167 Inh Headache, vertigo; Eye: Irrigate Immediately 50 ppm 200 ppm PELTrichloroethylene 9.45 Ca 
Skin: Soap wash promptly 50 ppm 100 ppm Abs visual disturbance, TLV [1,000 ppmJ 

Ing 
(TCE, trlchloroethene) 

C2ppmtremors, somnolence, Breath: Respiratory support 25 ppm REL 
(79-01-6J nausea, vomiting; Swallow: Immediate medical attention (6O-mIn TWA) 

irritated eyes; derma· 
titis; cardiac arrhythmia, 
paresthesia. Carcino
gen. 

Con 

lnh Liver damage, jaundice; Eye: Irrigate Immediately 0.5 mglm' (sldn) NA PEL10.59 NA NO 
(TNT) 
2,4,6-Trinitrotoluene 

Skin: Soap wash promptly 0.5 mglm' (skin) TLVAbs cyanosis; sneezing NA 
Breath: Respiratory support NAIng coughing, sore throat; 0.5 mglm' (skin) REL 

[118-96-7) peripheral neuropathy, Swallow: Immediate medical attention 
muscular pain; kidney 
damage; cataract; sen
sitive dermatitis; leuko· 
cytosis; anemia; 
cardiac irregularities. 

Con 

0.6 mglm' PELInh Dermatitis in animals; Eye: Irrigate Immediately 0.2 mglm'NA NA CaUranium (Insoluble 
0.6 mglm'kidney damage; lung, Skin: Soap wash promptly 0.2 mgIm' (10 mglm'] 

Ing 
compounds as U, metal) Con TLV 

Breath: Respiratory support 0.6 mglm' REL 
[7440-61.1) 

lymph node damage; 0.2 mglm' 
Swallow: Immediate medical attention dermatitis. Carcinogen. 

Eye: Irrigate Immediately NALacrimation, conjuncti 0.05 mglm' PEL CaNA NA InhUranium (soluble com· 
vltis; shortness of Skin: Soap wash promptly 0.2 mgtm' 0.6 mglm'Con TLVpounds as U) [10 mg/m'l 

Ing NABreath: Respiratory support 0.05 mglm'breath, coughing and REL 
[NAJ Swallow: Immediate medical attention 

vomiting; skin bums; 
red blood cell, casts in 
urine; albuminuria; high 
blood urea nltrogan. 
carcinogenic. 

chest ralas; nausea, 

100 ppm 150 ppm PELDizziness, excitement, Eye: Irrigate immediately 900 ppm 
(0-, m-, and p-isomers) 

8.561Xylene 0.081-40 Inh 
150 ppm TLVSkin: Soap wash promptly 100 ppm drowsiness, Incoord!n8.561 Abs 
150 ppm Breath: Respiratory support REL 

[1330-20-7; 95-47-6; 
ation, staggering galt; 100 ppm 8.44 lng 

Swallow: Immediate medical attention 
108-38-3; 106-42-3) 

Irritated eyes, nose, Con 
throat; corneal vacuo
lization; anorexia, 
nausea, vomiting, 
abdominal pain; derma
titis. 

AU1·9S'WP/SNl:R3793AN3 301462.133.03.000 01125196 1:37pm 

I 



OU 1335 Health and Safety Project Plan 
SNVNM-ER-HSPP 
Revision No. 0 
Date: December 1995 
Section: 6, Page 17 of 20Table 111-6-3 (Continued) 

Chemical Exposure Information for Potential Contaminants at au 1335 ER Sites 

Substance 
{CAS] 

IP" 
(eV) 

Odor 
Threshold 

(ppm) Route" 
Symptoms of 

Exposure Treatment TWA" STELt Source-
IDLH 

(NIOSH)' 

Zinc (as zinc oxide fume) 

(1314-13-2) 

NA NA Inh Metal fume fever, chills, 
muscle ache, nausea, 
fever, dry throat, cough, 
weakness; metallic 
taste; headache; 
blurred vision; low back 
pain; decreased 
pulmonary functions. 

Breath: Respiratory support 5 mglm' 
S mgfm' 
S mglm3 

10 mglm3 

10 mgfm3 

10 rngInf 

PEL 
T1.V 
REL 

500 mgIm' 

I 

"ionization potential (electron volts). 
"Routes: Inh :: Inhalation, Abs = Skin absorption. Ing " Ingestion. Con =Skin and/or eye contact. 
"Time-weighted average. The TWA concentration for a normal work day (usually 8 or 10 hours) and a 40-hour work week, to which nearly all workers may be repeatedly exposed, day after day without 
adverse effect. 
"Short-term exposure limit. A 15-minute TWA exposure that should not be exceeded at any time during a WOrkday, even If the TWA Is not exceeded. 
"Permissible exposure limit (OSHA 29 CFR 1910.1000, Table Z). 
Threshold limit value (American Conlerence 01 Govemmental Industrial Hygiene (ACGIH)-TWA. 
REL =Recommended exposure limit (National Institute lor Occupational Safety and Health (NIOSH)). 
'IDLH (NIOSHHmmedlately dangerous to life or health (NIOSH). Represents the maximum concantratlon from which, In the event of respirator failure, one could escape within 30 minutes without a 
respirator and without experiencing any escape-impairing or irreversible health effects. 
'Asbestos Is being addressed under VCM for ER Site 58. See Section 7.1 of this document. 

ALARA = As low as reasonably achievable LCS) Lethal concentration for 50 percent of population tested 
C = Ceiling limit value which should not be exceeded at any time LOS) = Lethal dose for 50 percent of population tested 
Ca Carcinogen LEL Lower explosive limits 
eV • Electronvo/t NIC = Notice of Intended change (American Conference of 
NA = Information not appllceble or not available Govemmental Industrial Hygienists) 
NO • Indicates that an IDLH has not yet been determined (NIOSH RDX Cyclonlte 

Pocket Guide to Chemical Hazards. Pub. No. 94-116,1994) TNT Trinitrotoluene 

References: 
American Conference of Govemmentallndustrial Hygienists Guide to Occupational Exposure Values, 1994195, compiled by the American Conference of Govemmentellndustrtal Hygienists. 
Amoore, J.E. Hautula, ·Odor as an AId to Chemical Safety," Joumal of Applied Toxicology. 1983. 
Clayton, George D., Clayton, F.E., Patty's Industrial Hyglane and Toxicology, 4th ed., John Wiley and Sons, New York. 
Documentation of TLVs and BEls, American Conference of Govemmental Industrial Hygienists, 6th ed.• 1993. 
Fazzulurl, FA, Compilation of Odor and Taste Threshold Values Data. American Society for Testing and Materials, 1978. 
Gemet, L.J. Van, Compilation of Odor Threshold Values In Air and Water, CIVO, Netherlands, 1977. 
Gemet, L.J. Van. Compilation of Odor Threshold Values in Air and Water, Supplement IV, CIVO, Netherlands, 1977. 
Lewis, Richard J., Sr., 1992. Sax's Dangerous Properties of Industrial Materials. 8th ed.• Van Nostrand Reinhold, New York. 
Mlcromedex Tomes Plus (R) System, 1992. Micromedex, Inc. 
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Table 111-6-3 (Concluded) 

Chemical Exposure Information for Potential Contaminants at OU 1335 ER Sites 

National Institute for Occupational Salety and Health Pocket Guide to Chemicals, Pub. No. 94-116, National Institute for Occupational Safety and Health, 1994. 

Odor Threshold for Chemicals with Established Occupational Health Standards, American Industrial Hygiene Association, 1989. 

Respirator Selection Guide, 3M OccupatIonal Health and Safety DivIsion. 1993. 

Verschuseren, K., Handbook of Environmental Data on Organic Chemicals, Van Nostrand and Reinhold, 1977. 

Warning Properties 01 Industrial Chemicals-Occupational Health Resource Center, Oregon Lung Association. 

Workplace Environmental Exposure Levels (WEEL), American Industrial Hygiene Association. 1994. 
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6.5 Contaminant Summary 

Table 111-6-3 presents comprehensive chemical exposure information for potential 
contaminants at au 1335 ER Project Sites and occupational exposure limits. where 
established. 

6.6 Radiological Hazards Summary 

Table 111-6-4 presents the radiological hazards summary for au 1335 based on data from site 
background information. 
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Table 111-6-4 
Radiological Hazards Summary for ER Sites at au 1335 

Known 
Contaminants .... 

Major .' 
Radionuclides 

Ha!f.;Ufe 
(Years) 

DAe" 
(p.CilmL) :' 

Lung Retention 
Classb ER Site 

Gross beta (B) 
Uranium and 

daughters 
Varies NA Varies 

14, 17, 55, 85, 
86, 90, 103, 108, 
109,112,115, 
117, 191, 193, 
194 

Gross alpha (a) Uranium isotopes Varies NA Varies 

14,17,55,85, 
86, 90, 103, 108, 
109,112,115, 
117,191,193, 
194 

a, gamma (y) Uranium-234 2.46 x 105 2 X 10.11 Y 

14, 17, 55, 85, 
86, 90, 103, 108, 
109, 112, 115. 
117,191,193, 
194 

a,y Uranium-235 7.04 x 10' 2 X 10.11 Y 

14, 17,55,85, 
86, 90, 103, 108, 
109,112,115, 
117,191,193, 
194 

a,y 
Uranium-238 

(depleted uranium) 
4.47 x 109 2 X 10-" Y 

14, 17, 55, 85, 
86,90, 103, 108, 
109, 112, 115, 
117,191,193, 
194 

"This classification refers to the approximate length of retention in the pulmonary region. The range of half-times is 

less than 10 days for class 0 (days), from 10 to 100 days for class W (weeks), and greater than 100 days for 

class Y (years), Reference: Appendix A, 10 CFR 835, " Occupational Radiation Protection," 

bOerived air concentration (in microcuries per milliliter). 
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7.0 OU 1335 SITE DESCRIPTIONS, RELEASE PATHWAYS, AND 
POTENTIAL WORKER EXPOSURE 

This chapter provides a brief description and history of each OU 1335 ER site as well as 
descriptions of release pathways and exposure hazards for workers. ER Sites 14, 85, 91, 
103, and 117 are being investigated under the RFI. ER Sites 6, 6A, 17, 38, 39, 53, 54 55, 56, 
86, 89, 90, 108, 109, 112, 115, 191, 193, and 194 are scheduled for deSignation as 
administrative no-further-action (NFA) sites or NFA sites with confirmatory sampling or for 
voluntary corrective measures (VCM) followed by NFA. During the field activities covered by 
this HSPP, exposure to contaminants may occur by direct contact with contaminated waste, 
soil, or surface water or by contact with or inhalation of contaminated dust and volatile 
contaminants. 

7.1 ER Site 6 

ER Site 6 consists of a gas cylinder disposal pit located on DOE-controlled land in the South 
Thunder Range. Figure 111-3-1 shows the location of ER Site 6. The site is approximately 
1 mile west of the Solar Power Facility and approximately 550 feet west of the west end of the 
large Shock Tube at ER Site 89C. 

For approximately 2 months in the 1970s, gas cylinders of unknown Origin and contents were 
deposited in the approximately 30-foot-wide by 30-foot-long by 6-foot-deep pit and intentionally 
ruptured to release their contents. The bottles have reportedly been removed, and the pit no 
longer exists (Ref. 765). 

ER Site 6 was surface-surveyed in November 1993 for the presence of UXO, and again in 
February 1995. No UXO or ordnance debris was found anywhere on the site or in the site's 
buffer zone that extends 100 feet from the pit on all sides and 200 feet on the south side. 

On October 6, 1994, Roy F. Weston Inc. (Weston) conducted a screening magnetometer 
survey of the pit area at ER Site 6 to verify that all the gas cylinders had been removed from 
the site. A total of 13 anomalies were detected during the survey. The actual sizes and 
magnitudes of the anomalies were not quantitatively measured, and any estimates as to the 
size of the buried material could not be made (Ref. 765). 

On October 26, 1994, personnel from the SNUNM Radiation Protection Operations (RPO) 
performed a survey of the Gas Cylinder Disposal Pit in Thunder Range. On February 27, 
1995, the RPO performed a survey of the area surrounding the pit (approximately 200 by 
300 feet). No readings were identified above 1.3 times the level of the mean area background 
level, in accordance with SNUNM RPOP-08-810 (Ref. 765). 
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The pit was excavated in April 1995 to investigate the nature of the geophysical anomalies. 
No hazardous or radioactive materials were found. The site is being proposed for designation 
as an administrative NFA site. 

Release Pathways and Potential Exposure to Workers 

There are no potential COCs at ER Site S. 

There are no potential exposure pathways to site workers from COCs. 

There are no impacts to site workers at ER Site S. 

7.2 ER Site 6A 

ER Site SA consists of a gas cylinder disposal pit located on DOE-controlled land in the 
South Thunder Range. Figure 111-3-1 shows the location of ER Site SA. The site is 
approximately 1 mile from the Solar Power Facility and approximately 2,500 feet southwest of 
the Large Shock Tube at ER Site 89. This site is in an arroyo co-located at the south end of 
ER Site 55 (Red Towers). 

Gas cylinders of unknown origin, content, and quantity were reportedly buried in the arroyo 
southwest of the Large Shock Tube. In support of this information, fragments of large 
ruptured cylinders have recently been found on the surface around the site (Ref. 788). 

ER Site SA was surface-surveyed for the presence of UXO on April 1995. No UXO or 
ordnance debris was found on the site. 

Based on visual site disturbance and process knowledge, Weston conducted a screening 
electromagnetic survey of the disposal area at ER Site SA during March 1995. The 
geophysical survey was performed using a time-domain electromagnetic metal detector 
(a Geonics EM-S1) and a proton magnetometer/gradiometer (a GEM systems GSM-19) 
(Rogers April 5, 1995). Nine geophysical anomalies, including three area sources and six 
point sources were detected. 

On January 12, 1994, RUST Geotech Inc. (December 1994) performed a surface gamma 
radiation survey of ER Site 55 with 100 percent coverage using a sodium iodine crutch 
scintillometer (RUST Geotech Inc. July 1994). No radiological anomalies were detected at 
activities greater than 1.3 times the background level in the ER Site SA portion of ER Site 55. 

The geophysical anomalies were investigated when the pit area was excavated in May 1995. 
Approximately 100 cubic yards of scrap metal and 4,000 cubic yards of soil were excavated. 
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The scrap metal and soil were screened for radiation and were sampled for hazardous 
materials. No elevated levels of radiation were detected in the debris or the soil, and based 
on the analytical results received to date, no hazardous materials were detected in the soils. 
The KAFB Explosive Ordnance Disposal (EOD) personnel exhumed and removed some 
rocket motors with residual rocket fuel from the site. No intact gas cylinders were found. The 
site is currently being proposed for NFA status. 

Release Pathways and Potential Exposure to Workers 

There are no potential COCs at ER Site 6A. 

There are no potential exposure pathways to site workers from COCs. 

There are no impacts to site workers at ER Site 6A. 

7.3 ER Site 14 

ER Site 14 is a former disposal area located at Building 9920. Figure 111-3-1 shows the 
location of the site. The disposal area consists of two burial pits approximately 140 feet west 
of the building. A third pit is located directly off the metal plate on the west end of 
Building 9920. The three pits were used for different purposes: one, for beryllium firing tests; 
one. for work involving DU; and one, for work involving fluorescent bulbs. 

Release Pathways and Potential Exposure to Workers 

The potential COCs at ER Site 14 include DU, zirconium, iron, molybdenum, mercury from 
fluorescent light bulbs, and beryllium associated with the burial pits. The subsurface extent of 
any COCs is unknown. 

Potential exposure pathways to site workers from COCs are surface water (during or 
immediately after storms only). air, and soil. The low precipitation, the low mobility of the 
COCs, the low infiltration rates, and the depth to ground water (SNUNM February 1995) 
preclude ground water as a primary pathway. 

Impacts to site workers at ER Site 14 include the potential for human exposure to radiation, 
the inhalation and ingestion of soil particulate suspended by the wind and activities associated 
with site sampling and remediation, and dermal contact with debris and potentially 
contaminated soil. 
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7.4 ER Site 17 

ER Site 17 consists of eight scrap yard areas (ER Sites 17A through 17H) in the South 
Thunder Range. Figure 111·3·1 shows the locations of the sites. Historic activities at the scrap 
yards involved handling and storage of various materials used in the tests at South Thunder 
Range. Storage occurred primarily at the surface. Over a period of time, a variety of material 
representing a wide range of potential contaminant sources may have been stored at the 
scrap yards. One source states that scrap that was removed from some of the sites in 1989 
was screened for radioactive materials and released to a commercial landfill. 

RUST Geotech Inc. (December 1994) conducted a radiological survey in 1994 at ER 
Sites 17A, B, and D. Based on available background information at the time of the survey, no 
radionuclides were disposed of at ER Sites 17C, 0, E, F, G, H. Site-specific background 
gamma exposure rates measured during the survey ranged from 10 to 13 J.1R1hr. ER Site 17B 
was the only site with radiation anomalies. Five point-source anomalies and two area-source 
anomalies were detected with activity levels ranging from 13 to 39 J.1R1hr. These anomalies 
have been excavated and removed from the site. 

Release Pathways and Potential Exposure to Workers 

Figure 111-7-1 shows the location of radiation anomalies at ER Site 17. Anomalies were found 
only in the vicinity of ER Site 17B. The potential COCs at ER Site 17 include DU, lead, 
beryllium, and petroleum hydrocarbons. The subsurface extent of any COCs is unknown. 

Potential exposure pathways to site workers from COCs are surface water (during or 
immediately after storms only), air, and soil. The low precipitation, the low mobility of the 
COCs, the low infiltration rates. and the depth to ground water preclude ground water as a 
primary pathway (SNUNM February 1995). 

Impacts to site workers at ER Site 17 include the potential for human exposure to radiation, 
the inhalation and ingestion of soil particulate suspended by the wind and activities associated 
with site sampling and remediation. and dermal contact with debris and potentially 
contaminated soil. 

7.5 ER Site 38 

ER Site 38, the location of a former fuel oil underground storage tank, is situated north
northeast of Building 9920 and north-northwest of Building 9926. Figure 111-3-1 shows the 
location of ER Site 38. The UST had a 1,000-gallon capacity, was installed in 1959, and was 
removed around 1989. The base of the UST was at an approximate depth of 8 feet below 
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ground surface. No information could be found concerning the removal. The excavation was 
backfilled. This site is being proposed for an NFA determination with confirmatory sampling. 

Release Pathways and Potential Exposure to Workers 

There are no potential GaGs at ER Site 6A. 

There are no potential exposure pathways to site workers at ER Site 6A. 

There are no impacts to site workers at ER Site 6A. 

7.6 ER Site 39 

ER Site 39 is located at the Solar Facility on Kirtland Air Force Base (KAFB). south of 
Magazine Road and west of Thunder Range. Figure 111-3-1 shows the location of the site. 
The site consists of an area on a large asphalt pad where a forklift caught fire and leaked a 
small amount of diesel fuel. The total volume of diesel released is unknown, but the 
estimated fuel capacity of the forklift is about 20 gallons. The fuel caught fire and burned on a 
large asphalt pad at the Solar Facility where the forklift was parked. The spilllfire area was 
confined to a 30-foot-diameter circle (DOE September 1987, EPA April 1987). After the 
spilled diesel and some tar in the asphalt burned completely, no residual fuel remained to be 
cleaned up. This site has been approved for administrative NFA status by EPA. 

Release Pathways and Potential Exposure to Workers 

The potential GaGs at ER Site 39 include SVOGs and petroleum hydrocarbons and are 
believed to have been completely consumed by fire. 

There are no potential exposure pathways to site workers from GaGs. 

There are no impacts to site workers at ER Site 39. 

7.7 ER Site 53 

ER Site 53, Building 9923, is a small storage igloo located in the Southwest Test Area, east of 
Technical Area III, near Building 9920. Figure 111-3-1 shows the location of the site. 
Building 9923 is a small igloo-shaped storage building designed to store explosives. The igloo 
is a 3- by 3-foot steel-walled structure with a concrete floor. An earthen berm covers the 
structure to suppress accidental detonation of stored explosives. The structure is locked, so 
access is restricted. According to the interviews with individuals responsible for Building 9923, 
radioactive materials from neutron activation experiments at the Nevada Test Site were stored 
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at this unit. It was not known when the material was originally stored there, but it is believed 
to have been stored for at least six years, from 1985 to 1991. The interviewees indicated that 
materials were properly contained, labeled, and stored and that no release to the environment 
has occurred from this unit. 

The material was removed in February 1991, and the RPO group collected follow-up swipe 
samples to test for contamination of the building. The building is currently empty. According 
to interviewees, no radiation contamination was detected in this survey. However, because 
the survey report was unavailable, a second radiation survey was conducted in the igloo in 
August 1994 to verify the results. No radiation contamination was detected in this second 
survey (SNUNM August 25, 1994). The site has been approved for an NFA determination by 
EPA and NMED. 

Release Pathways and Potential Exposure to Workers 

There are no potential COCs at ER Site 53. 

There are no potential exposure pathways to site workers from COCs. 

There are no impacts to site workers at ER Site 53. 

7.8 ER Site 54 

ER Site 54 (Pickax Site) is located in the west part of Thunder Range south of Magazine 
Road. Figure 111-3-1 shows the location of ER Site 54. The site was used for HE testing from 
1958 to 1970. A series of nonnuclear HE tests were conducted over a 500-acre area in the 
westem and southern portions of Thunder Range to study the feasibility of using nuclear 
detonations to produce craters and channels. The testing produced numerous craters and 
trenches over the 500-acre area. 

Tests were normally conducted by detonating individual charges at different depths at one 
location or a series of buried-row charges, typically TNT. TNT charges ranged in size from 
250-pound cast spheres to 1,000-pound blocks. One shot of 30,478-pounds of Composition B 
(Comp B) was conducted. The depth of burial and the sizes and configurations of charges 
varied at test locations (Gaither February 21. 1992). 

The terrain in the vicinity of the site is flat to gently sloping and open. Explosions produced 
craters. and charges buried in trenches produced localized depressions. ER Site 54 is being 
proposed for NFA based on confirmatory sampling. 
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Release Pathways and Potential Exposure to Workers 

The potential COC at ER Site 54 is HE in finely disseminated form. Only one sample in the 
confirmational sampling contained HE, and that sample had only 3 ppm TNT which is below 
action levels. 

Potential exposure pathways to site workers from COCs are surface water (during or 
immediately after storms only). air. and soil. The low precipitation, the low mobility of the 
COCs, the low int'iltration rates, and the depth to ground water (SNUNM February 1995) 
preclude ground water as a primary pathway. 

Impacts to site workers at ER Site 54 include potential explosive hazards from unexploded 
HE, exposure hazards from elevated HE levels in the soils (if HE is present), inhalation and 
ingestion of soil particulate suspended by the wind and activities associated with site sampling 
and remediation, and dermal contact with potentially contaminated soil. 

7.9 ER Site 55 

ER Site 55 (Red Towers) is located on the southwest comer of KAFB within the triangle 
formed by Magazine Road, Isleta Road, and University Ranch Road. Figure 111·3·1 shows the 
location of the site. The two locations at the site that were used in explosives testing will be 
referred to as Test Series A and B locations. Test Series A location contains the parts of a 
50-foot metal pole lying on the ground. No other evidence of the tests remain at either 
location. Test Series B location, co-located with ER Site 91 (Lead Firing Site), will be 
addressed in Section 7.15. 

The Red Towers were used in a series of tests in which airplanes fitted with sampling 
equipment flew through and sampled plumes produced by simulated nuclear weapons tests 
(Ref. 638). Three shots were conducted at the Test Series A location. The tests were 
conducted for the Defense Nuclear Agency around 1972. The test unit consisted of a 50
pound sphere of Comp B explosives with an outer metal case. The test unit was hoisted to 
the top of a 50-foot tower and detonated (Refs. 520, 638, 639). Sampling planes flew through 
the plume produced by the detonation and sampled the plume. The results of the sampling 
were then compared to the compounds within the test unit to determine whether the sampling 
results could be used to identify the original materials in a nuclear weapon (Refs. 519, 638, 
639). The first shot, a calibration shot, involved HE and metals but not DU. The last two 
shots were the actual tests (Refs. 519, 520,638). 

The test unit was a 50-pound sphere of Comp B explosives, encased with a metal outer shell 
containing DU and other metals that could be in a nuclear weapon. The metals known or 
suspected to be involved in the tests included DU, lead, and beryllium. The test units 
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contained 20 pounds of DU and 3 pounds of beryllium. This was not an actual simulated 
weapon but was only a test unit that housed metals and HE that might be included in a 
weapon. 

The detonation produced burning fragments of DU that started grass fires within about 
100 feet of the tower. Fragments that shot upward during the detonation may have climbed to 
1,000 feet. Interviewees suggested that 25 percent of the total metal deposited fell within a 
50- to 100-foot diameter of the tower (Refs. 517, 520, 521). The Red Tower used in the tests 
was later disassembled because it did not confonn to lighting and marking requirements for 
aircraft safety (Ref. 638). 

In November 1993, EOD personnel conducted a UXO/HE visual surface survey. No UXO/HE 
of ordnance debris was found during the survey (SNLlNM September 1994a). 

RUST Geotech Inc. (December 1994) conducted a radiological survey in January 1994. Site
specific background gamma exposure rates measured during the survey ranged from 11 to 
12 microrems per hour (J.1R1hr). One hundred twenty-two soil pOint sources were found with 
elevated gamma activity levels at or above 1.3 times the site-specific levels. The gamma 
activity levels for those pOints ranged from 14 to 88 J.1R1hr. One fragment point source 
identified at levels above the background gamma activity levels was at 116 J.1R1hr. One area 
source was found with levels of from 13 to 116 J.1R1hr. This one area source covered 
approximately 6,000 square feet. 

A VCM was conducted at ER Site 55 in February 1995. A total of 320 gallons of soil and 100 
fragments with elevated levels of radioactivity were removed during the VCM. 

The fallen tower pieces are contaminated with DU and remain on the site. 

Release Pathways and Potential Exposure to Workers 

Figure 111-7-2 shows the location of radiation anomalies identified at ER Site 55. The potential 
COCs at ER Site 55 are HE, DU t lead, and beryllium. The subsurface extent of any COCs is 
not known. 

Potential exposure pathways to site workers from COCs are surface water (during or 
immediately after stonns only). air, and soil. The low precipitation, the low mobility of the 
COCs, the low infiltration rates, and the depth to ground water (SNLlNM February 1995) 
preclude ground water as a primary pathway. 
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Impacts to site workers at ER Site 55 include the potential for human exposure to radiation. 
exposure hazards from elevated levels of metals in the soils (if metals are present). inhalation 
and ingestion of soil particulate suspended by the wind and activities associated with site 
sampling and remediation, and dermal contact with potentially contaminated soil. Potential 
physical hazards include explosive hazards from unexploded HE. 

7.10 ER Site 56 

ER Site 56 (Old Thunderwells) were located in Thunder Range south of Magazine Road. 
Figure 111-3-1 shows the location of the site, which consisted of wells lined with *-inch-thick 
steel pipe 20 to 30 feet deep and 6 to 10 feet in diameter. Five wells were constructed at a 
location that is now on the south side of the large shock tube about halfway down the length 
of the tube. Another well was constructed at about 50 feet from the southeast corner of the 
fence around ER Site 91 (Lead Firing Site). 

The Old Thunderwells were constructed and used before the above-ground shock tubes 
existed. The wells were used to study the impact of shock waves on test units. They were 
part of the testing program from the late 1960s through 1975. The steel wells near the large 
shock tube were open to the surface. A charge was detonated near the bottom of the hole, 
and the shock wave traveled up the well toward a test unit hanging overhead at the surface. 
The steel well casing within approximately 3 feet of the charge was deformed and/or 
fragmented by the detonations. The casing was removed from the hole after each detonation. 
The steel casing used in the last test may still be in the ground at this location. The wells 
have been backfilled. No DU was used in the tests. Only metal debris from the steel well 
casings and minor HE residues are suspected as having been generated as the result of the 
blasts. 

The well constructed to the southeast of ER Site 91 was used for one or two tests, which 
involved use of water in creating a shockwave. Because this well was not damaged as the 
result of detonation. no explosives contacted subsurface soils adjacent to the well. The 
caSing was pulled from the well, and the well was filled in following testing. The site is 
proposed for an NFA determination with confirmatory sampling. 

Release Pathways and Potential Exposure to Workers 

Based on historical site use, the potential GaGs at ER Site 56 include HE and metals. The 
subsurface extent of any GaGs is unknown. 

Potential exposure pathways to site workers from GaGs would come only through excavation. 
In this case the pathways would be surface water (during or immediately after storms only). 
air, and soil. The low precipitation, the low mobility of the COCs, the low infiltration rates, and 
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the depth to ground water (SNLJNM February 1995) preclude ground water as a primary 
pathway. 

Impacts to site workers at ER Site 56 include a potential explosives hazard from unexploded 
HE, exposure hazards from elevated metals levels in the soils (if metals are present), 
inhalation and ingestion of soil particulate suspended by the wind and activities associated 
with site sampling and remediation, and dermal contact with potentially contaminated soil. 

7.11 ER Site 85 

ER Site 85 (Firing Site Building 9920) is located east of Technical Area III. Figure 111-3-1 
shows the location of this site. Four firing siteltest areas are associated with ER Site 85. 
Explosives used during testing were limited to 50 pounds or less. Building 9920 was the 
control room for the firing sites (Ref. 060). The main portion of Firing Site 1 is located in an 
approximately 20- by 30-foot area immediately west of Building 9920. Another smaller portion 
of Firing Site 1 is located in a 10- by 10-foot area 30 feet to the north of the building. Firing 
Site 2 is a series of tanks and pressure vessels located about 140 feet west of Building 9920. 
Firing Site 3 is the former location of an inflatable building. Firing Site 4 is the location of the 
cable suspension facility located approximately 1,300 feet northwest of Building 9920. 

Historic activities at the site involved numerous explosives tests, some of which involved 
beryllium, cadmium, lead, lithium, and DU. Beryllium testing was conducted in covered firing 
pits. Although some of the beryllium was vaporized, most of it remained as fragments in the 
holes. The pits were not removed but were supposedly sealed with concrete. Some cadmium 
sulfide experiments were also conducted in front of the building. Small quantities of toluene, 
methanol, and acetone may have been disposed of on the ground in front of the building only. 
This site will be investigated as part of the RCRA facility investigation. 

Release Pathways and Potential Exposure to Workers 

The potential COCs at ER Site 85 are HE, beryllium, lead, cadmium sulfide, and DU. The 
subsurface extent of any COCs is not known. 

Potential exposure pathways to site workers from COCs are surface water (during or 
immediately after storms only), air, and soil. The low preCipitation, the low mobility of the 
COCs, the low infiltration rates, and the depth to ground water (SNLJNM February 1995) 
preclude ground water as a primary pathway. 

Impacts to site workers at ER Site 85 include potential explosives hazards from unexploded 
HE, exposure hazards from elevated levels of metals in the soils (if metals are present). 

AUl-95IWPISNL:R3793AN3 301462.133.03.000 01125196 12:22p1r. 



au 1335 Health and Safety Project Plan 
SNUNM-ER-HSPP 
Revision No. 0 
Date: December 1995 
Section: 7, Page 13 of 34 

inhalation and ingestion of soil particulate suspended by the wind and activities associated 
with site sampling and remediation, and dermal contact with potentially contaminated soil. 

7.12 ER Site 86 

ER Site 86 (Firing Site Building 9927) is located in north Thunder Range, immediately 
adjacent to the north side of Building 9927. Figure 111-3-1 shows the location of the site. The 
estimated size of the site is 2,100 square feet. 

Building 9927 was constructed in the early 1960s. The building and firing site were used for 
HE development and testing. In the firing experiments, shots were fired into lead containers. 
Large pieces of shrapnel and explosives were generally removed from the site after a test, but 
finely disseminated particles may remain. Tests involving baratol were performed at the site. 
According to SNUNM personnel associated with the testing, radioactive material was used at 
the site but was fully contained. The test is described as having used a *-scale fuel rod 
shipping cask. Explosives placed outside the chamber fired a jet into the chamber that 
penetrated the container. DU oxide was in the pellets used in these tests. The cask 
containing the pellets was in a steel chamber that contained the uranium at all times. After 
the test, the chamber was sampled by Health Physics personnel and cleaned up. No 
radioactive material remained at the test site after a test. 

This site is being proposed for NFA based on confirmatory sampling. 

Release Pathways and Potential Exposure to Workers 

The potential COCs at ER Site 86 are HE, lead, and beryllium. The subsurface extent of any 
COCs is unknown. 

Potential exposure pathways to site workers from COCs are surface water (during or 
immediately after storms only), air, and soil. The low precipitation, the low mobility of the 
COCs, the low infiltration rates, and the depth to ground water (SNUNM February 1995) 
preclude ground water as a primary pathway. 

Impacts to site workers at ER Site 86 include potential explosives hazards from unexploded 
HE, exposure hazards from elevated levels of metals in the soils (if metals are present), 
inhalation and ingestion of soil particulate suspended by the wind and activities associated 
with site sampling and remediation, and dermal contact with potentially contaminated soil. 
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7.13 ER Site 89 

ER Site 89 (Shock Tube) is located in South Thunder Range, 1.6 miles west of the Solar 
Tower Facility and 0.6 miles southeast of Technical Area III, south of Magazine Road. 
Figure 111-3-1 shows the location of the site, which comprises three subsites: ER Sites 89 A, 
B, and C, with the 19-foot-diameter shock tube at Site 89C as the main structural feature at 
the site. The shock tubes are the primary test features in South Thunder Range. Other sites 
in the immediate area are: ER Site 91 (Lead Flyer Plate Test), ER Site 194 (General Purpose 
Heat Source Test Area), ER Site 6 (Gas Cylinder Disposal Pit), and ER Site 17 (Scrap Yards). 

ER Site 89 was the site of the shock tube blast tests. South Thunder Range was originally 
constructed to support blast testing of reentry vehicles. Blast testing includes detonating an 
uncased explosives charge at one end of the tube to create a blast wave that sweeps over 
the target vehicle located at the tube's other end. The air flow followed by the explosive gas 
flow creates the desired pressure loading on the target. The shock tube focuses the blast 
flow and, therefore, reduces the explosive quantity needed as compared with unfocused 
explosions. Catch pits were constructed at the end of the shock tubes to provide a retrieval 
area for the target vehicle as it was ejected from the shock tube by the explosion. 

Vulnerability tests were conducted at SNUNM to prove reentry vehicles could survive a given 
shock level. Vulnerability (Le. nondestructive) tests were performed at South Thunder Range 
(Ref. 663). During these tests, the test units bent or broke into large pieces; they did not 
vaporize or fragment into small pieces (Refs. 5n, 520). The intent was to retrieve intact test 
vehicles to study effects of shocks on certain components within the reentry vehicles 
(Refs. 663). 

Thunder Range was constructed in 1965 and was originally equipped with expendable shock 
tubes. Range improvements led to five reusable shock tubes ranging from 2 to 19 feet in 
diameter and 50 to 580 feet in length (Ref. 299). The shock tubes were not used from 1975 
to 1981, but in 1982 the shock tube testing resumed. 

By nature of these vulnerability tests, no pieces of the reentry vehicle were expected to 
remain (Refs. 517, 274). The explosives charges were uncased. After each test, workers 
were required to look for uncombusted explosives. None were found, except for a small mass 
of aluminum nitrate (iramite), which is an ammonium compound (Ref. 517). 

ER Site 89 was identified during investigations conducted under the Comprehensive 
Environmental Assessment and Response Program (DOE September 1987) and the RCRA 
Facility Assessment (EPA April 1987). 
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KAFB EOD personnel performed a UXO visual surface survey at ER Site 89 and completed 
the survey on November 15, 1993. No live UXOIHE or significant UXOIHE debris was found 
at this site. No other investigations have been conducted at this site. This site is proposed 
for an NFA determination with confirmatory sampling. 

Release Pathways and Potential Exposure to Workers 

There were two potential sources of contamination from the shock tube tests: (1) DU and 
beryllium from the test articles and (2) HE residues from the explosive charges. The potential 
COCs at ER Site 89 are HE, beryllium, and DU. The subsurface extent of any COCs is 
unknown. 

Potential exposure pathways to site workers from COCs are surface water (during or 
immediately after storms only), air, and soil. The low precipitation, the low mobility of the 
COCs, the low infiltration rates, and the depth to ground water (SNLJNM February 1995) 
preclude ground water as a primary pathway. 

Impacts to site workers at ER Site 89 include a potential explosives hazard from unexploded 
HE, exposure hazards from elevated beryllium and DU levels in the soils (if these are 
present), inhalation and ingestion of soil particulate suspended by the wind and activities 
associated with site sampling and remediation, and dermal contact with potentially 
contaminated soil. 

7.14 ER Site 90 

ER Site 90 (Beryllium Firing Site) is located near the southwestern corner of KAFB within the 
triangle formed by Magazine Road, Isleta Road, and University Ranch Road. Figure 111-3-1 
shows the location of the site. The site occupies approximately 0.2 acres in an area called 
South Thunder Range. 

QA tests on the W33, an 8-inch artillery-fired atomic projectile, were conducted between 1980 
and 1990 outside of Bunker 9964 (Refs. 179,289,400). The W33/M422 Stockpile Integrated 
Laboratory Tests were part of the joint DOE/U.S. Department of Defense Stockpile Evaluation 
Program for the W33/M422 weapon system (Ref. 644). The program required that a number 
of devices be activated using inert nuclear materials to determine the output levels of neutrons 
from stockpile components. The test units were simulations of W33/M422 artillery projectiles 
using a combination of specially fabricated parts and using components from the sampled 
weapons. The test series involved approximately 10 units on an annual basis or 20 units on a 
biennial basis. 
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The test projectiles were mounted on a test stand placed between two 30-inch-square catcher 
boxes filled with sand bags and vermiculite (Refs. 400, 644, 274, 520, 642). For each test a 
propellant charge was fired to activate simulated warhead components and an MC1161 
neutron generator from the sample weapon. thereby producing a neutron output (Ref. 644). A 
neutron probe placed adjacent to the test projectile was used to measure the neutron output. 
In normal operation, activating the propellant charge caused the test projectile to separate 
near the forward end, propelling the forward and aft sections of the projectile into their 
respective catch boxes (Refs. 642, 644). The majority of test unit debris was captured in the 
sand bags and/or in the vermiculite in the catch boxes. This material included DU and 
beryllium (Refs. 400, 179, 519). On occasion, recoverable pieces of steel and beryllium have 
been found within 50 feet of the test stand, probably to the southwest (Refs. 517, 520). One 
interview indicated that a 100-foot, rather than 50-foot, radius of debris was scattered 
(Ref. 400). 

KAFB EOD personnel conducted a UXO/HE visual surface survey on November 1993. No 
UXOIHE from ordnance debris was found during the survey (SNUNM September 1994a). 

RUST Geotech Inc. (December 1994) conducted a radiological survey at ER Site 90 in 
January 1994 with 100-percent coverage. Background gamma exposure rates ranged from 10 
to 11 ~Rlhr. No gamma anomalies were found with levels of elevated gamma activity at or 
above 1.3 times the site background levels. 

Release Pathways and Potential Exposure to Workers 

The potential COCs at ER Site 90 are beryllium, HE, and DU. Personal air samples collected 
during test operations indicated no detectable concentration of airborne beryllium. All of the 
beryllium was supposed to have been removed, but some was found at the site recently. 

Potential exposure pathways to site workers from COCs are surface water (during or 
immediately after storms only), air, and soil. The low precipitation, the low mobility of the 
COCs, the low infiltration rates, and the depth to ground water (SNUNM February 1995) 
preclude ground water as a primary pathway. 

Impacts to site workers at ER Site 90 include potential exposure hazards from elevated 
beryllium and DU levels in the soils (if these are present), inhalation and ingestion of soil 
particulate suspended by the wind and activities associated with site sampling and 
remediation, and dermal contact with potentially contaminated soil. 
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7.15 ER Site 91 

ER Site 91 (Lead Firing Site) is located in the northern part of Thunder Range at the 
southwestern end of the large Shock Tube. Figure 111-3-1 shows the location of the Lead 
Firing Site. 

Flyer plate tests were conducted at the Lead Firing Site to determine whether impact fuses in 
a high-velocity reentry vehicle could activate before the critical firing components were 
destroyed by the impact. A test was designed to study the behavior of the warhead firing 
components upon impact. In this test, explosively driven flyer plates were fired against a 
stationary target vehicle. Velocities up to 12,000 feet per second could be achieved. 

The flyer plate tests began in 1962. The plates were constructed of either aluminum or 
Lucite. Four thousand pounds of explosives, cyclitol (TNT + RDX) were used to drive each of 
the plates (Ref. 456). These tests were conducted in an area around the current Lead Firing 
Site. 

The flyer plates were later constructed of aluminum and varied from 1.8 to 5.5 inches thick 
and were from 12 to 20 inches in diameter. Explosive charges associated with these tests 
varied from 200 to 1,000 pounds of composition-4 or a composition-4/nitromethane mix (Refs. 
453, 624, 467). 

In order to improve the efficiency of the flyer plate, the barrel was developed in 1979 to house 
the explosives and the flyer plate (Refs. 456, 607). The barrels were initially constructed of 
cast iron, but more cost-effective steeHacketed lead barrels were eventually used. The lead 
barrel weighed from 4,000 to 12,000 pounds depending on the amount of explosives used. 
This barrel was inside a corrugated pipe that was buried in the trench where the testing 
occurred (Refs. 453, 456). Another trench constructed perpendicular to the explosive system 
trench housed instrumentation and camera bunkers. 

Lead contamination at the site occurred when the barrel was destroyed during testing and 
fragmented lead was released to the environment (Ref. 612). According to one source, two 
shock waves were associated with the explosives (Ref. 520). The first shock wave heated the 
lead to near melting temperatures, and the second shock wave provided a dispersive effect to 
the lead. The cloud dispersed in a variety of directions depending on local wind direction. 

In July and August 1992, surface soil at the Lead Firing Site was sampled for lead, beryllium, 
antimony, and uranium. Lead contamination was detected at a maximum soil concentration of 
2,790 milligrams per kilogram at the site. Beryllium contamination ranged from 0.6 to 
0.9 mglkg, but was within sitewide background levels (0.1 to 1.1 mglkg). Antimony was 
undetected, and uranium radioactivities ranged from 0.68 to 2.72 pCilg. 
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Release Pathways and Potential Exposure to Workers 

The potential COCs at ER Site 91 are lead and HE. The subsurface extent of any COCs is 
unknown; however, data from three boreholes that were sampled in August 1995 indicate lead 
contamination is surficial in nature at the lead firing site. 

Potential exposure pathways to site workers from COCs are surface water (during or 
immediately after storms only), air, and soil. The low precipitation, the low mobility of the 
COCs, the low infiltration rates, and the depth to ground water (SNUNM February 1995) 
preclude ground water as a primary pathway. 

Impacts to site workers at ER Site 91 include potential exposure hazards from elevated lead, 
inhalation and ingestion of soil particulate suspended by the wind and activities associated 
with site sampling and remediation, and dermal contact with potentially contaminated soil. 
The detonations of the explosives used at ER Site 91 are believed to be high order; therefore, 
it is unlikely that an explosives hazard from unexploded HE exists at this site. 

7.16 ER Site 103 

ER Site 103 (Scrap Yard at Building 9939) is part of the test complex known as the Molten 
Core Facility or Large Melt Facility (LMF), which covers approximately 2 acres. The LMF is 
located west of Lovelace Road about 1.6 miles north of the Solar Tower. Figure 111-3-1 shows 
the location of the site. Building 9939 was built in 1967 for explosives testing but was not 
used until 1977, when Building 9939A was built and LMF operations began. 

The site consists of several buildings, concrete test pads adjacent to the buildings, and a 
scrap yard where test debris and equipment were stored. ER Site 103 covers all the scrap 
and other debris from the testing activities with the exception of those covered in 
ER Sites 117 and 150. The scrap yard is approximately 30 by 70 feet. The yard is used to 
store test debris and equipment. 

Studies at the LMF included simulating reactor core meltdown and reaction with concrete and 
molten sodium/concrete interaction studies. These studies were conducted from 1977 until 
1983. The tests at the complex involved heating sodium to a molten state, then dumping it 
into a concrete crucible that contained materials that simulated the meltdown of reactor fuel 
rods and concrete containment. A steam explosion resulted as the materials came into 
contact with the materials in the crucible, and the results of the reaction were studied. 
Materials in the crucible varied in composition and concentration during different tests but at 
least one test contained the following material: DU, uranium oxide, stainless steel, zirconium, 
Zirconium oxide, magnesium oxide, concrete, aluminum, aluminum oxide, iron, silicon oxide, 
water, calcium oxide, and fission product mockups (tellurium, manganese, molybdenum, 
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cesium, barium oxide, zirconium, cesium oxide, lanthanide oxide, nickel) mixtures in trace 

quantities. Approximately 200 kilograms of DU per year were used in the tests over a ten

year time frame. 


Known contaminants include DU and ethylene glycol coolant from the actual tests and 

incidents associated with the tests. At least one incident occurred in which the pressure test 

vessel ruptured during the test and coolant was discharged onto the pad. Whether the 

coolant spilled off the pad into the surrounding soil was not documented. 


RPO (7714) conducted a detailed radiation and contamination survey of all of the buildings 

and equipment associated with the LMF. The buildings were all found to be free of 

contamination, with the exception of Shed 9939C, which had loose surface contamination 

levels of up to 3,000 disintegrations per minute (dpm)/100 square centimeters (cm2) alpha, 

and up to 10,000 dpml100 cm2 beta gamma. This shed was already posted as a 

contamination area. Several areas of the soil were found to be contaminated with DU. DU 

contamination was found in the soil around the concrete pad south of the sodium disposal pits 

as well as in the ground between Buildings 9939A and 9939B. A significant area on and near 

the gravel road south of Buildings 9939A and 9939B was also found to be contaminated. 

Most of the DU appears to be in chunks ranging from millimeter sizes to bottle cap size. 


In March 1994, RUST Geotech Inc. (1994) conducted a surface radiation survey at ER 

Site 103 using sodium iodide detectors for gamma radiation. The survey covered 100 percent 

of the site's 6.3 acres. Eight point source anomalies and thirteen area source anomalies were 

located with gamma radiation activity ranging from 13 to 198 J,1R1hr. 


Two of the larger area anomalies, 103E20 and 103E8, are considered ·shine- areas (RUST 

Geotech Inc. 1994), which are radiological activity areas resulting from "reflection" of radiation 

from other sources that are not in the soil. In July 1995, the source area anomalies were 

excavated, and the areas were resampled. Prior to cleanup, DU activities ranged from 

nondetectable to 707 pCilg. After the cleanup, DU activities in the soils ranged from 

nondetectable levels to 18.2 pCI/g. 


Additionally, SNUNM conducted a seoping sampling program at ER Site 103 in July 1995. 

Thirteen surface soil samples were collected at the locations shown in Figure 5.5-5. 

SNUNM's in-house laboratories analyzed the samples for TAL and RCRA metals and gamma 

activity. Tables 111-7-1 and 111·7-2 summarize the results. 


ALJ1-95/WPISNL:R3793AN3 301462.133.03.000 01125196 12:22pm 



l: 	 Table 111-7-1 

I Summary of Radionuclide Analyses at ER Site 103, 
Soil Scoping Sampling, July 1995 

i 
r. 

t5 
RadionucIlde 

Activity (Range) 
(pCl/g) 

Background 
(mglKg) 

Upper 
Tolerance 

Umlt 
(95-peroent 
confidence) Ra~oriuCIlda 

Activity 
(pOifg) 

,: 

BaQkgrOund 
-.::---) •• (ri1gIKg) 

Upper 
Tolerance 

Umlt 
(95-pe(cent 
COI'IfIdence) 

Actinium-228 NO" to 8.69E-1 0.76 to 1.06 1.16 Radium-226 NO"toS.16E+1 0.06 to 1.36 1.92 

Blsmuth-212 NO" to 9.31E-1 0.37 to 0.7 0.89 Radlum-228b 2.S0E-1 to 9.21 E-1 0.43 to 1.05 LOS 

Blsmuth-214 4.38E-1 to 6.71E-1 0.53 to 0.97 1.16 Thalllum-208 4.32E-1 to 7.11E-1 0.233 to 0.36 0.42 

Ceslum-137 NO" to 4.06E-2 0.060.01 10 0.309 0.06 Thorium-228 NO" to 8.21E-1 NR NR 

CobaIt-60 NO" to 4.96E-2 0.002 to 0.019 NR Thorium-23r 3.28E-1 to 7.67E-1 0.23 to 1.20 1.2S8 

Lead-21O NO" to 6.69E-1 0.27 to 2.8 3.90 Thorium-234 NO" to 4.3E+1 O.S to 1.33 1.92 

Lead-212 4.72E-1 to 7.5E-1 0.722 to 1.15 1.33 Uranlum-234 

Uranlum-235 

NO" to 1.87E+2 NR NR 

Lead-214 S.06E-1 to 7.68E-1 
-- 

0.66 to 1.22 1.52 NO" to 6.37E-1 0.02 to 0.13 NR 

Potassium-40 NO" to 1.79E-1 14.3 to 19.1 20.80 Uranium-238 NO" to 1.98E+2 0.003 to 2.06 1.1 

Radium-224b NO" to 1.03 0.43 to 0.97 0.968 

"Nondetect; the analyte was not obselVed above the minimum detection limit. 

bFrom Sandia National Laboratories/New Mexico, October 1994. "Background Concentrations of Constituents of Concern to the Sandia National Laboratories, 

Environmental Restoration Project: Sandia National Laboratories, Albuquerque, New Mexico. 

cFrom U.S. Environmental Protection Agency, April 1994. "Draft Technical Summary Report Supporting the Development of Standards for the Cleanup of Radioactively 

Contaminated Sites," Sandia National Laboralories, Albuquerque, New Mexico. 

NR '" Not reported G1Zc
eni:uen o 
pCl/g = picocuries per gram i .. 1: 2s; 

.. og·~Ui 
~ ~§ ~~z,

'lI 3' •~ 	 ~ioi 
411 .. 'lie ~ 	 ~iO 'lI~ 
2.~ en~ 	 ~ f 

~ ~ 
i\) 	 'V 

... 	 t 
'" ~ 	 ~ ~ 

I 



Table 111-7-25 
Summary of Metals Analyses at ER Site 103 

Soil Scoping Sampling, July 1995 

I 
Iz r. 

, Element 
Concentration 

(mgIkg) 
Background 

(mglKg) 

Upper Tolerance 
Llmlt 

(95 percent 
confidence) Element 

Concentration 
(mgIkol ........•••.. 

Backgl'QUl'ld 
(mglKg) 

Upper ToIet1II1Ce Limit 
(95 PfIR*Il CO!l~~) 

Arsenic NO 1.4 to 4.2 8.07 Lead NO- (52) 6.8 to 13.9 22.41 

BarIum 64 to 190 51 to 140 196.75 Mercury NO NO NO 

Beryllium NO 0.28 to 0.59 0.77 Selenium NO 0.88 to 1.9 2.39 

Cadmium NO NO NO Silver NO NO NO 

Chromium NO to 220 8.8 to 15.9 22.30 

-Not detected above minimum detection limits. 

DtT Corporation, May 1994. 'Background Concentration of Constituents of Concem to the Sandia National Laboratories! New Mexico, Environmental Restoration Project." 

Sandia National Laboratories, Albuquerque, New Mexico. 

orr Corporation, September 1995. 'Analytical Results for Offsite Background Soil Samples." IT Corporation. Albuquerque, New Mexico. 

mglkg = mlDigrams per kilogram 
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Release Pathways and Potential Exposure to Workers 

The potential COCs at ER Site 103 are OU and ethylene glycol. The subsurface extent of any 
COCs is unknown. Figure 111-7-3 illustrates the location of radiation anomalies identified at ER 
Sites 103 and 117. 

Potential exposure pathways to site workers from COCs are surface water (during or 
immediately after storms only). air. and soil. The low precipitation, the low mobility of the 
COCs, the low infiltration rates, and the depth to ground water (SNUNM February 1995) 
preclude ground water as a primary pathway. 

Impacts to site workers at ER Site 103 include potential exposure hazards from organic 
constituents (ethylene glycol) and OU levels in the soils (if these are present); inhalation and 
ingestion of soil particulate suspended by the wind and activities associated with site sampling 
and remediation; and dermal contact with potentially contaminated soil. 

7.17 ER Site 108 

ER Site 108 (Firing Site at Building 9940) is located south of the Manzano Base and west of 
Lovelace Road, on the northeast side and on top of building 9940. Figure 111-3-1 shows the 
location of the site. The site is misnamed. Existing archival information indicates that no tests 
involving HE were conducted. Rather, the site was a test site for evaluating reactor accident 
scenarios, primarily the reaction of molten core materials and water. The molten core 
materials were simulated using corium thermite (OU, zirconium dioxide, iron, chromium, 
stainless steel). (Ref. 421) The interaction of the molten materials (corium thermite) and 
water created a violent steam explosion, scattering the particles of corium thermite across the 
site. The suspected contaminants are chromium and OU, which are believed to be collocated 
on the site. 

A UXO survey at 100-percent coverage was performed in September 1993. No UXO or HE 
debris was found. 

A surficial radiological survey of the site indicated several areas of OU contamination in the 
immediate area of Building 9940 and along the slope of earth covering Building 9940. 
Figure 111-7-4 shows the locations of the detected radiation anomalies. Maximum radiation 
readings using a sodium iodide detector were on the order of two times the background level 
(RUST Geotech Inc. 1994). 
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Release Pathways and Potential Exposure to Workers 

The potential COCs at ER Site 108 are OU and chromium. The subsurface extent of any 
COCs is unknown but is believed to be negligible because the test was conducted above 
ground, and the particles were scattered on the surface. 

Potential exposure pathways to site workers from COCs are surface water (during or 
immediately after stonns only). air, and soil. The low precipitation, the low mobility of the 
COCs, the low infiltration rates, and the depth to ground water (SNUNM February 1995) 
preclude ground water as a primary pathway. 

Impacts to site workers at ER Site 108 include potential radiation exposure, exposure hazards 
from elevated chromium and OU levels in the soils, inhalation and ingestion of soil particulate 
suspended by the wind and activities associated with site sampling and remediation, and 
dermal contact with potentially contaminated soil. 

7.18 ER Site 109 

ER Site 109 (Firing Site at Building 9930) is located east of Technical Area III. Figure 111-3-1 
shows the location of the site. Explosives tests occurred at two locations, 200 feet southwest 
of Building 9950 and on the roof of Building 9950. The estimated size of the site is 160,000 
square feet. 

Beryllium components were explosively fired in pits during 1967 or 1968. The test units were 
covered with sandbags and plywood before the shots. Some debris was blown out of the pits. 
No monitoring or cleanup was conducted following the tests. The pad on top of the building 
was used for some explosives testing on lead, carbon, and carbon glass. HE used in the 
tests included nitroguanidine, baratol, cyclonite. and cyclotetramethylene tetranitramine. 

A significant portion of the beryllium is buried below ground. Although large scraps of lead 
were removed after the tests, soil contamination remains. This site is being proposed for a 
confirmatory sampling NFA decision. 

Release Pathways and Potential Exposure to Workers 

The potential COCs at ER Site 109 are OU, HE, lead, and beryllium. The subsurface extent 
of any COCs is unknown, but a significant portion of the beryllium from the firing tests is 
thought to be buried underground. 

Potential exposure pathways to site workers from COCs are surface water (during or 
immediately after stonns only), air, and soil. The low preCipitation, the low mobility of the 
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COCs, the low infiltration rates, and the depth to ground water (SNUNM February 1995) 
preclude ground water as a primary pathway. 

Impacts to site workers at ER Site 109 include the potential for human exposure to radiation; 
exposure hazards from elevated lead, beryllium and DU levels in the soils (if these are 
present); inhalation and ingestion of soil particulate suspended by the wind and activities 
associated with site sampling and remediation; and dermal contact with potentially 
contaminated soil. 

7.19 ER Site 112 

ER Site 112 (Explosive Contaminated Sump) is located east of Technical Area III. 
Figure 111-3-1 shows the location of the site. In Building 9956 an 89mm powder gun was used 
to fire projectiles at small beryllium targets (7.6 cm in diameter). The target materials were 
collected after each experiment, bagged, and disposed of by the IH organization. The black 
powder was totally consumed during each shot. The sump for the building was used to 
collect rinse water from the wash down from the 89mm gun after each test. According to 
available information, the sump was approximately 24 inches in diameter. The sump and the 
immediately surrounding soils were allegedly excavated, and the area was graded over for the 
construction of an addition to Building 9956. 

The only COC that may have been released to the sump would be beryllium. Because the 
contamination has allegedly been removed and the solid waste management unit effectively 
capped, the site is proposed for a confirmatory sampling NFA determination. 

Release Pathways and Potential Exposure to Workers 

The potential COC at ER Site 112 is beryllium. The subsurface extent of any COCs is 
unknown. 

The potential exposure pathways are minimized because the site is under a concrete pad. 
Potential exposure pathways to site workers, if intrusive activities are conducted, include air 
and soil. The low precipitation, the subsurface nature of the COCs (if COCs are present), the 
low infiltration rates, and the depth to ground water (SNUNM February 1995) preclude surface 
and ground water as a primary pathway. 

Impacts to site workers at ER Site 112 include inhalation and ingestion of soil particulate 
suspended by activities associated with site sampling and remediation; and dermal contact 
with potentially contaminated soil. However, no impact to workers would result from normal 
activities, because workers were protected from exposure by the concrete floor. 
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7.20 ER Site 115 

ER Site 115 (Building 9930) is an active explosives test site located to the east of Technical 
Area III and approximately 4,500 feet west of Lovelace Road. The area of firing activities 
within the site encompasses approximately 0.5 acres. 

Detonators, timers, and other weapons components for nuclear weapons are tested at ER 
Site 115. The test facility was built in 1961 to test explosives components (Ref. 428). It was 
used to test small components such as detonators and timers from 1965 to 1968. During an 
unspecified period after the early explosives testing until 1978, the facility was used for the 
storage of hydraulic equipment. From 19n to 1978 the site was used to store small arms 
ammunition. The hydraulic eqUipment was removed in 1978, when the facility was converted 
back into an explosives test site. 

Three explosives test locations (Locations A, B, and C) have been used. The firing site areas 
at these locations are 2,719 square feet, 14,729 square feet, and 3,668 square feet, 
respectively. The site is rated for explosives tests involving up to 7 pounds of cased 
explosives and up to 50 pounds of uncased explosives. Casings used with the explosives are 
generally steel, copper, or aluminum; and debris is generated by the tests (Ref. 035). A 
radius of about 200 feet from Building 9930 is effected (Ref. 056). 

Firing sites at Locations A and B were used to test detonators, timers, and other weapons 
components. Location A is an open explosives test chamber or boom box (Ref. 035). 
Approximately 500 shots per year were being fired at Location A in past years. Currently, 100 
to 200 shots per year are being fired at Location A. The HE charge in the shots ranges from 
milligram quantities to a maximum of 10 pounds. Dispersion of the debris is limited by a 
earthen berm that surrounds Location A. and debris is not usually collected. Soil 
contaminants resulting from dispersed metal fragments and explosives is confined to the 
bermed test area. The berm was added after earlier explosives testing activities, possibly in 
1986 (Ref. 426). 

The firing site at Location B is not bermed. A total of five to six shots were conducted at the 
site. The maximum amount of HE used was 50 pounds (Ref. 634). 

Location C contains a test device Simulating the firing chamber portion of a Davis gun 
(Ref. 634), the only portion of the gun that was used in the tests. Fewer than ten tests were 
conducted. A maximum of 30 pounds of single- or double-based gun propellant was used in 
each test. Typically about 10 pounds of HE was used. Single-based gun powders contain 
nitrocellulose. Double-based powders contain nitrocellulose and nitroglycerin. The test used 
a diaphragm that released the pressure in the chamber before it reached maximum pressure. 
When the diaphragm released, a significant amount of uncombusted gun propellant would be 
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expelled out of the test chamber onto the ground (Ref. 634). Site workers cleaned up most of 
this material after each test. 

The materials potentially released to the environment include the following HE types: TNT, 
nitrocellulose, nitroglycerin, Comp B, 9404, plastic-bonded explosive (PBX) 9502, 
pentaerythritol-high explosive, nitromethane, photo flash powder. Weapons components 
materials included lead and possibly beryllium. 

A UXO surface clearance survey was performed at this site in early 1994. No live ordnance 
or UXOIHE debris was found (SNUNM September 1994a). 

In March 1994, RUST Geotech Inc. (December 1994) conducted a surface gamma radiation 
survey at ER Site 115. No areas of radiation levels above background level were found. 

Release Pathways and Potential Exposure to Workers 

The potential COCs at ER Site 115 are HE, lead, and beryllium. The subsurface extent of any 
COCs is unknown. 

Potential exposure pathways to site workers from COCs are surface water (during or 
immediately after storms only), air, and soil. The low precipitation, the low mobility of the 
COCs, the low infiltration rates, and the depth to ground water (SNUNM February 1995) 
preclude ground water as a primary pathway. 

Impacts to site workers at ER Site 115 include potential exposure hazards from HE products, 
elevated lead, and beryllium in the soils (if these are present); inhalation and ingestion of soil 
particulate suspended by the wind and activities associated with site sampling and 
remediation; and dermal contact with potentially contaminated soil. 

7.21 ER Site 117 

ER Site 117 (Trenches at Building 9939) is located at the LMF, which covers approximately 
2 acres. Figure 111-3-1 shows the location of ER Site 117. The LMF is located west of 
Lovelace Road 1.6 miles north of the Solar Tower. 

The facility was used to conduct reaction experiments with molten sodium and concrete and 
molten uranium and concrete. Approximately 2,000 to 4,000 kilograms of sodium was used in 
the experiments. Sodium residue and possibly scrap metal and waste water from rinsing 
operations were disposed of in five pits. The operational sodium was treated in three ways: 
(1) It was disposed of in a trench and covered with no water added; (2) it was disposed of in a 
trench, water was added, and then it was covered; or (3) it was disposed of in a trench and 
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covered, and then water was added. The estimated dimensions of these pits are 20 to 40 feet 
long by 5 feet wide by 12 feet deep. The pits are located 300 to 400 feet northwest of 
Building 9939A1B. 

On December 17, 1988, a reaction occurred in one of the pits. A buried drum of elemental 
sodium exploded by reacting with water leaking from a broken water line. There is no record 
that all the sodium had reacted, although there is documented evidence that combusted 
sodium had been ejected from the pit. 

In March 1994. RUST Geotech Inc. conducted a surface radiation survey at ER Site 103 that 
included ER Site 117 using sodium iodide detectors for gamma radiation. The survey covered 
6.3 acres at 100-percent coverage. Twelve area source anomalies, two fragment source 
anomalies. and one fragment area source anomaly were located with gamma radiation activity 
ranging from 13 to 198 /lRlHR (RUST Geotech Inc December 1994). Some of these areas 
may occur on the surface in the area of the sodium spray pits at ER Site 117. SNUNM has 
implemented a VCM for surface radiation anomalies at the site. where the hot spots have 
been excavated. The residual soils are currently being evaluated for risk to determine 
whether additional soil removal is necessary. 

Release Pathways and Potential Exposure to Workers 

The potential COC at ER Site 117 are DU and elemental sodium. The subsurface extent of 
any COC is unknown. Figure 111-7-3 illustrates the location of radiation anomalies identified at 
ER Sites 103 and 117. 

The air and surface soil pathways are not a concern because the COC elemental sodium is a 
subsurface source. However, air and surface soil pathways would be a consideration if 
contaminated surface soils were exposed through excavation. COCs. the low infiltration rates. 
and the depth to ground water (SNUNM February 1995) preclude ground water as a primary 
pathway. 

Impacts to site workers at ER Site 117 include potential exposure hazards from elemental 
sodium (if sodium is present). particularly direct exposure (dermal contact) with potentially 
contaminated material. 

7.22 ER Site 191 

ER Site 191 (Equus Red) is located near the southwest corner of KAFB within the triangle 
formed by Magazine Road. Isleta Road, and University Ranch Road. The site occupies 3.6 
acres in area called South Thunder Range. 
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A single classified test was conducted at Equus Red on November 6, 1983. The purpose of 
the test was to determine the effectiveness of a concrete containment structure with a foam
water suppression system in controlling the release of radioactive materials during the 
explosive deactivation of a simulated nuclear weapon. For the test, a simulated nuclear 
weapon was placed in a crate inside a van, and the van was placed inside a prefabricated 
concrete building with a concrete floor. The concrete building was surrounded by a mixture of 
60 parts foam to 1 part water (approximately 3,600 gallons of water) that was held in place by 
plywood panels (Ref. 521). A pit was dug downhill of the building to contain the foam/water 
from the buikting after the detonation (Refs. 517, 520, 521). 

Sampling equipment surrounded the building. The equipment consisted of an encompassing 
array of samplers supported on telephone poles encircling the building. A small blimp 
suspended additional samplers above the building. A separate sampler system was located 
approximately 100 feet downwind from the building. 

Two tracers were used in the test (DU and antimony oxide). The DU component of the 
simulated weapon weighed 9.5 kilograms (Ref. 605), The DU in the simulated weapon, 
presumably in the weapon component called a pit, replaced what would have been enriched 
uranium or plutonium in a real weapon. Two kilograms of antimony oxide in 40 packets 
containing 50 grams each were stapled to the outside of the crate containing the simulated 
weapon (Ref. 605). 

The simulated nuclear weapon was intentionally deactivated by detonating the HE in the 
weapon. PBX was probably the explosive used in the test (Refs. 517, 519). The explosives 
in the simulated nuclear weapon were detonated in such a manner that the arming and firing 
systems in the device were not activated. The detonation of the explosives was high order 
and unexpectedly blew the containment building apart. Pieces of the building were blown 
several hundred feet in the air and destroyed the encompassing overhead sampling array. 
The downwind sampling array survived the detonation, and the data collected was useful in 
estimating the amount of tracer materials aerosolized in the explosion. Estimates of tracer 
materials aerosolized during the test were 450 to 890 grams of uranium and 200 to 400 grams 
of antimony oxide (Refs. 455, 605). 

In November 1993, KAFB EOD personnel conducted a UXO/HE visual surface survey 
(SNUNM September 1994a). No UXO/HE or ordnance debris was found during the survey. 

In January 1994, RUST Geotech Inc. (December 1994) conducted a radiological survey with 
100-percent coverage. Background gamma exposure rates ranged from 11 to 12 J.LRlhr. Five 
point sources were found with elevated gamma activity at or above 1.3 times site background 
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level. The gamma activities for the point sources ranged from 16 to 24 f.1R1hr. The five point 
sources were subsequently cleaned up as part of a VCM conducted in 1995. 

Release Pathways and Potential Exposure to Workers 

The potential COCs at ER Site 191 are DU, HE, lead, antimony, and beryllium. The 
subsurface extent of any COCs is unknown. 

Potential exposure pathways to site workers from COCs are surface water (during or 
immediately after storms only), air, and soil. The low precipitation, the low mobility of the 
COCs, the low infiltration rates, and the depth to ground water (SNLlNM February 1995) 
preclude ground water as a primary pathway. 

Impacts to site workers at ER Site 191 include potential exposure hazards from elevated lead, 
beryllium, and DU levels in the soils (if these are present); inhalation and ingestion of soil 
particulate suspended by the wind and activities associated with site sampling and 
remediation; and dermal contact with potentially contaminated soil. Because the detonation of 
the explosives was high order, it is unlikely that an explosive hazard from unexploded HE 
exists at the site. 

7.23 ER Site 193 

ER Site 193 (Sabotage Test Area) is located in east central Thunder Range, 60 feet west of 
ER Site 90 (Bunker 9964, Beryllium Firing Site). The Sabotage Test chamber is a large metal 
pipe 10 to 12 feet in diameter and 30 feet long with a short section of railroad track entering it 
on a raised platform. 

The site was used from 1979 to 1981 or 1982 to study the effects of sabotage on spent fuel 
element and to determine whether DU would be released (Ref. 457). A small platform railroad 
car with a nuclear fuel shipping cask containing simulated DU fuel assemblies was placed in 
the chamber and a metallic jet was used to penetrate the cask inside the test chamber. The 
test chamber is still present on the site. 

The cask was stainless steel and the simulated spent fuel rods each contained 5-kilogram 
blocks of lead and 500 grams of DU. The lead and DU were pulverized and vaporized in the 
tests. According to site personnel, the test chamber was completely sealed during the tests, 
and all materials were contained within the test chamber (Ref. 457). Exhaust was vented 
through high-efficiency particulate air (HEPA) filters to collect vaporized DU. Reportedly, less 
than 0.001 percent of the DU was released, and all of the DU was caught in the filters. No 
environmental release from the test occurred. 
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In January 1994, RUST Geotech Inc. (December 1994) conducted a radiological survey with 
100-percent coverage. Figure 111-7-5 illustrates the locations of the radiation anomalies 
identified at ER Site 193 during the RUST Geotech survey. Background gamma exposure 
rates ranged from 11 to 12 J.lRlhr. Ten gamma anomalies were identHied with elevated 
gamma activity at or above 1.3 times the site-specific background levels. Gamma anomalies 
include six soil point sources (14 to 28 J.lRlhr), three soil area sources (11 to 16 J.lRlhr), and 
one fragment point source (20 to 28 J.lRlhr). 

Release Pathways and Potential Exposure to Workers 

The potential COCs at ER Site 193 are DU and lead. The subsurface extent of any COCs is 
unknown. 

Potential exposure pathways to site workers from COCs are surface water (during or 
immediately after storms only), air, and soil. The low precipitation, the low mobility of the 
COCs, the low infiltration rates, and the depth to ground water (SNUNM February 1995) 
preclude ground water as a primary pathway. 

Impacts to site workers at ER Site 193 include potential exposure hazards from elevated lead 
and DU levels in the soils (if these are present), inhalation and ingestion of soil particulate 
suspended by the wind and activities associated with site sampling and remediation, and 
dermal contact with potentially contaminated soil. Because the detonation of the explosives 
was high order, it is unlikely that an explosive hazard from unexploded HE exists at the site. 

In November 1993, KAFB EOD personnel conducted a UXOIHE visual surface survey 
(SNUNM September 1994a). No UXOfHE or ordnance debris was found during the survey. 

7.24 ER Site 194 

ER Site 194 (General Purpose Heat Source [GPHS] Test Area) is located 300 feet south of 
the large Shock Tube (ER Site 89) in South Thunder Range. 

The GPHS testing consisted of a series of tests designed by Los Alamos National Laboratory 
from 1980 to 1985 to evaluate the blast hardness of nUClear-powered heat sources that were 
launched aboard the space shuttle and to evaluate what would happen to the device if it were 
subjected to blast pressures such as those associated with a shuttle launch accident (Refs. 
519,628). 

A 66-foot-long shock tube was constructed of schedule 160 steel pipe with an internal 
diameter of 22 inches. The total length of the tube varied, depending on the desired test 
conditions (Ref. 464). 
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An explosives charge was placed at one end of the shock tube, and a 25O-watt GPHS test 
module was placed the other end (Ret. 464). The GPHS module was a 4- by 3.6- by 2-inch 
vessel constructed of high-impact carbon fiber containing small 200-gram pellets of DU 
(Ref. 647). 

Four tests were run with explosives charges ranging from 60 to 256 pounds of C4 (Ref. 464). 
Another source, however, states that baratol and PBX were also used (Ref. 519). The GPHS 
module was discharged into a catch pit at the end of the shock tube. The catch pit was 
described as a large pit, 8 feet deep and 10 feet in diameter, containing vermiCUlite or 
sawdust. In one test, a 200-gram pellet of DU was released in the catch pit but was never 
recovered (Refs. 285, 534). Twenty working days were spent looking for the pellet in and 
around the catch pit (Ref. 647). 

In 1994, RUST Geotech Inc. (December 1994) conducted a surface soil radiation survey. No 
radiation anomalies at or greater than 1.3 times the background level were detected at the 
site. Because the DU release from ER Site 194 was minimal and no elevated radiation levels 
were detected in the Geotech survey, ER Site 194 is being proposed for an administrative 
NFA determination. 

Release Pathways and Potential Exposure to Workers 

Currently, no COCs are anticipated at ER Site 194. The mass of DU released was negligible 
(200 grams) and the total mass of the explosives was less than 2000 pounds, which is the 
minimum mass tested at Dugway (see Section 4.1.1.4). The subsurface extent of any COCs 
is unknown. 

Based on current information, there are no potential exposure pathways to site workers from 
COCs. 

Based on current information, there are no impacts to site workers at ER Site 194. 
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8.0 au 1335 FIELD ACTIVITIES AND REQUIREMENTS 

8.1 Introduction 

This section details site controls, PPE, and health and safety monitoring that will be used to 
ensure that sampling activities are performed in a safe manner. SNUNM's ES&H 
performance is part of the daily work requirements of its employees and its on-site 
contractors. Every employee and on-site contractor must understand that proper conduct in 
ES&H matters is a job requirement and ensures both personal well-being and the well-being 
of others. The responsibilities of SNUNM employees include compliance with the ES&H 
Manual MN471001 (SNUNM September 1994b), current DOE orders, and OSHA 
requirements. Contractors may supplement these procedures with their own health and safety 
procedures if they meet or exceed the protective level of MN471001 (SNUNM September 
1993) and have been reviewed and approved by applicable SNUNM ES&H departments. 

8.2 AdministrativelEngineering Controls 

This section discusses administrative and engineering controls that will be used to mitigate 
potential health and safety hazards. 

8.2.1 On-Site Safety Meetings 

A daily on-site safety meeting shall be held before the start of activities. Conduct of this 
meeting is the responsibility of the SSO, or designee (see Section 4.7). Each meeting will be 
documented on the On-Site Safety Meeting Form (Figure 111-8-1). The SSO and all attendees 
shall sign the form. The daily on-site safety meeting will include information on how to 
recognize signs and symptoms of heat stress or cold stress if applicable. FOP 94-01, "Safety 
Meetings, Inspections, and Pre-entry Briefings," includes additional requirements for safety 
meetings. In addition, safety briefings will be given whenever an unbriefed person arrives at 
the site. 

8.2.2 Communication 

A mobile telephone or two-way radio will be carried on all site visits to provide communication 
with the office and emergency response agencies. While on site, hand signals for "help" and 
"evacuate" will be established as a backup to verbal communication. Communication 
equipment will be checked daily from the site location before site work is begun. 
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ENVIRONMENTAL RESTORATION 

ON-SITE SAFETY MEETING FORM 


Date: __________________ Page ___ of ___ 

ER Site Nos. ________________ Operable Units _______ 

Site Work Plan _____________________________ 

Meeting conducted by: ___--::-:--_--:--:--~----
(Name printed) (Signature) 

SAFETY TOPICS PRESENTED 

Protective Clothing/Equipment ________________________ 

Chemical Hazards ____________________________ 

Radiological Hazards ___________________________ 

Emergency Procedures __________________________ 

HospitaVClinic: _____ Phone:,_____ Paramedic Phone: _________ 

Hospital Address: ____________________________ 

Special Equipment: ___________________________ 

Other. ________________________________ 

ATTENDEES 

Name Printed Signature 

Name Printed Signature 

Name Printed Signature 

Name Printed Signature 

Name Printed Signature 

Name Printed Signature 

Name Printed Signature 

Figure 111-8-1 

Environmental Restoration 


On-Site Safety Meeting Form 
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8.2.3 Buddy System 

Personnel will observe the -buddy system- while conducting the activities covered by this 
HSPP. The -buddy system- requires that at least two people be in the field together at any 
given time and that each person be observed by at least one other person at all times. 

8.2.4 UXO Screening 

Before digging at any sampling location, a metal detector will be used to screen the digging 
location according to SP473056 requirements (see Attachment A). This will provide 
assurance that no metal objects that may be uxe or ordnance debris are present within the 
soil. 

8.2.5 Adverse Weather 

Personnel will leave the site if precipitation results in surface water runoff. when winds (i.e., 
steady or gusty winds of 15 to 20 mph) result in the generation of airbome dust, or when in 
the judgment of the sse or task leader. lightning and thunder are present. 

8.2.6 Vehicle Operations 

Field personnel will operate vehicles in a safe manner and in accordance with all appropriate 
New Mexico State, KAFB, and SNUNM vehicle rules and regulations. 

8.2.7 Control Zones 

For each site, the sse and field team leader will establish work zones for site control in 
accordance with Section 3.2, Annex III. Attachment A of the PIP (SNUNM February 1995) 
(Figure 111-8-2). 

• 	 Exclusion Zone: This is the innermost of three concentric areas where 
contamination occurs or could occur. All people entering the exclusion zone 
must wear prescribed levels of protection. An entry and exit checkpoint must be 
established at the periphery of the exclusion zone to regulate the flow of 
personnel and equipment into and out of the zone and to verify that the 
procedures established for entry and exit are followed. 

• 	 Support Zone: This is the outermost part of the site that is to be in a 
noncontaminated or ·clean- area. The support facilities and equipment (such as 
the command post, equipment trailer, etc.) are located in the support zone. 
Traffic is restricted to authorized personnel. Because normal work clothes are 
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appropriate within this zone, potentially contaminated clothing, equipment, and 
samples are not permitted. 

• 	 Contamination Reduction Zone: Located between the exclusion zone and the 
support zone, this zone provides a transition between contaminated and clean 
zones. It serves as a buffer to further reduce the probability that the clean zone 
will become contaminated or will be affected by other existing hazards. It 
provides additional assurance that the physical transfer of contaminating 
substances on people, on eqUipment, or in the air is limited through a 
combination of decontamination, distance, air dilution, zone restrictions, and work 
functions. 

8.3 Personal Protective Equipment 

Five PPE ensembles may be used during the field activities in OU 1335, including Levels D, 
D-1 modified, D-2 modified, C, and B. This section identifies the PPE to be used for each of 
these ensembles. Table 111-8-1 summarizes the types of field activities planned and the 
antiCipated levels of PPE required for each task. Initial entry at some sites may be at Level C, 
with lapel air sampling, to obtain data that can allow downgrading of PPE to the expected 
primary level. Noise levels will be taken to establish a safe distance from each piece of heavy 
equipment, hearing protection will be worn around heavy equipment until the safety zones are 
established. Section 8.3 discusses the strategy for initial site entry monitoring/sampling with 
subsequent downgrading of PPE. 

Contingency PPE upgrades may apply depending on health and safety monitoring results 
during work performance. Table 111-8-2 shows appropriate action levels and contingency 
upgrade criteria. 

8.3.1 Level 0 

Standard for Level D PPE shall be worn at sites where nonintrusive activities will take place, 
where radiological contamination is not present and where no respiratory hazards are 
anticipated. The PPE will include 

• 	 For the respiratory system: none needed 

• 	 For the head and eyes 

-	 Safety glasses 

- Hard hat (only where heavy equipment may be used and other activities 
where overhead hazard may exist). Hard hats will be worn within a distance 
of two times the maximum height of drilling eqUipment or two times the 
maximum reach of any trackhoe, backhoe, etc. 
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• 	 For the feet: steel toelsteel shank boots (ANSI). 

• 	 Protective clothing: cotton coverall or work clothes. 

• 	 For hearing protection: In areas where heavy equipment is used and noise 
levels exceed 85 decibels, hearing protection with a noise reduction rating of at 
least 20 decibels A-weighted (dbA). 

• 	 For the hands 

- Work gloves as needed 

- Latex gloves during sampling or while handling on-site materials. 


8.3.1.1 Level D-1 Modified 

PPE for Level 0-1 Modified shall be worn at sites where non intrusive activities will take place 
and where surface radiological contamination has been determined by the RUST Geotech Inc. 
radiation survey. PPE for Level 0-1 Modified consists of the same PPE as for Level 0, with 
the addition of impermeable boot covers. 

8.3.1.2 Level D-2 Modified 

PPE for Level 0-2 Modified shall be worn at sites where intrusive activities will take place and 
where radiological contamination mayor may not be present. PPE for Level 0-2 Modified 
consists of the same PPE as for Level 0, with the addition of Tyvek coveralls and 
impermeable boot covers. 

8.3.2 Level C 

PPE for Level C shall be used during conditions requiring moderate dermal and respiratory 
protection and includes 

• 	 For the respiratory system: full-face air-purifying respirator with OVIHEPA 
cartridge. 

• 	 For the head and eyes 

-	 Full-face respirator 

-	 Hard hat (only where heavy equipment may be used and where overhead 
hazard may exist). Hard hats will be worn within a distance of two tirnes the 
maximum height of drilling equipment or two times the maximum reach of any 
trackhoe, backhoe, etc. 
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Table 111-8-1 
Field Activities Covered Under This Plan 

ER Site 
No. Tasks Description 

"C'" :; 

Type«Samp6ng . 
(intrusivelnonintrusive) 

Level of Protection 

Primary 
Contingency 

Upgrade 

6 and 6A None None None None 

UXO/HE survey Nonintrusive 0-1 modified 
Radiological survey Nonintrusive 0-1 modified 
Land survey Nonintrusive 0-1 modified 
Cultural resources survey Nonintrusive 0·1 modified 

14 Sensitive species survey Nonintrusive 0·1 modified 
Surface and near-surface soil sampling Intrusive 0-2 modified Cor B 
Trenching Intrusive 0·2 modified Cor B 
Drilling and sampling of boreholes Intrusive 0-2 modified C orB 
Decontaminating equipment Nonintrusive 0-2 modified C 

UXO/HE survey Nonintrusive 0-1 modified 
Radiological survey Nonintrusive 0·1 modified 
Land survey Nonintrusive 0-1 modified 

17 
Cultural resources survey 
Sensitive species survey 

Nonintrusive 
Nonintrusive 

0-1 modified 
0-1 modified 

Surface and near-surface soil sampling Intrusive 0-2 modified C orB 
Drilling and sampling of boreholes Intrusive 0-2 modified C orB 
Decontaminating equipment Nonintrusive 0-2 modified C 

Land survey Nonintrusive 0-1 modified 
Cultural resources survey Nonintrusive 0-1 modified 

38 Sensitive species survey 
Surface and near-surface soil sampling 

Nonintrusive 
Intrusive 

0-1 modified 
0-2 modified Cor B 

Drilling and sampling of boreholes Intrusive 0-2 modified Cor B 
Decontaminating equipment Nonintrusive 0-2 modified C 

39 None None None None 

53 None None None None 

UXOIHE survey Nonintrusive 0-1 modified 
Land survey Nonintrusive 0·1 modified 

54 Cultural resources survey 
Sensitive species survey 

Nonintrusive 
Nonintrusive 

0·1 modified 
0-1 modified 

Drilling and sampling of boreholes Intrusive 0-2 modified Cor B 
Decontaminating equipment Nonintrusive 0·2 modified C 

UXO/HE survey Nonintrusive 0-1 modified 
Radiological survey Nonintrusive 0-1 modified 
Land survey Nonintrusive 0-1 modified 

55 
Cultural resources survey 
Sensitive species survey 

Nonintrusive 
Nonintrusive 

0-1 modified 
0-1 modified 

Surface and near-surface soil sampling Intrusive 0-2 modified CorB 
Drilling and sampling of boreholes Intrusive 0-2 modified CorB 
Decontaminating equipment Nonintrusive 0-2 modified C 

Refer to footnotes at end of table. 
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Table 111-8-1 (Continued) 
Field Activities Covered Under This Plan 

ER Site 
No. 

< 

Tasks Description 
Type of Sampling 

(intrusivelnonintrusive) .... 

Level of Protection 

Primary 
Contingency 

Upgrade 

UXO/HE survey Nonintrusive 0-1 modified 
Land survey Nonintrusive 0-1 modified 
Cultural resources survey Nonintrusive 0-1 modified 

56 Sensitive species survey Nonintrusive 0-1 modified 
Surface and near-surface soil sampling Intrusive 0-2 modified Cor B 
Drilling and sampling of boreholes Intrusive 0-2 modified Cor B 
Decontaminating equipment Nonintrusive 0-2 modified C 

UXOIHE survey Nonintrusive 0-1 modified 
Radiological survey Nonintrusive 0-1 modified 
Land survey Nonintrusive 0-1 modified 

85 
Cultural resources survey 
Sensitive species survey 

Nonintrusive 
Nonintrusive 

0-1 modified 
0-1 modified 

Surface and near-surface soil sampling Intrusive 0-2 modified Cor B 
Drilling and sampling of boreholes Intrusive 0-2 modified Cor B 
Decontaminating equipment Nonintrusive 0-2 modified C 

UXO/HE survey Nonintrusive 0-1 modified 
• Radiological survey Nonintrusive 0-1 modified 
Land survey Nonintrusive 0-1 modified 

86 
Cultural resources survey 
Sensitive species survey 

Nonintrusive 
Nonintrusive 

0-1 modified 
0·1 modified 

Surface and near-surface soil sampling Intrusive 0-2 modified Cor B 
Drilling and sampling of boreholes Intrusive 0-2 modified C orB 
Decontaminating equipment Nonintrusive 0·2 modified C 

UXO/HE survey Nonintrusive 0·1 modified 
Radiological survey Nonintrusive 0·1 modified 
Land survey Nonintrusive 0-1 modified 

89 
Cultural resources survey 
Sensitive species survey 

Nonintrusive 
Nonintrusive 

0-1 modified 
0·1 modified 

Surface and near-surface soil sampling Intrusive 0-2 modified Cor B 
Drilling and sampling of boreholes Intrusive 0-2 modified C orB 
Decontaminating equipment Nonintrusive 0-2 modified C 

UXO/HE survey Nonintrusive 0·1 modified 
Radiological survey Nonintrusive 0-1 modified 
Land survey Nonintrusive 0-1 modified 

90 Cultural resources survey Nonintrusive 0-1 modified 
Sensitive species survey Nonintrusive 0-1 modified 
Surface and near-surface soil sampling Intrusive 0·2 modified Cor B 
Decontaminating equipment Nonintrusive 0·2 modified C 

UXO/HE survey Nonintrusive 0-1 modified 
Radiological survey Nonintrusive 0-1 modified 
Land survey Nonintrusive 0-1 modified 

91 
Cultural resources survey 
Sensitive species survey 

Nonintrusive 
Nonintrusive 

0-1 modified 
0-1 modified 

Surface and near-surface soil sampling Intrusive 0-2 modified Cor B 
Drilling and sampling of boreholes Intrusive 0-2 modified Cor B 
Decontaminating equipment Nonintrusive 0-2 modified C 

Refer to footnotes at end of table. 
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Table 111-8-1 (Continued) 
Field Activities Covered Under This Plan 

ER Site 
No. 

' ' 

.., Tasks Description 
Type ofSampling 

(intrusivelnonintrusive) 

Level of Protection 

Primary 
Contingency 

Upgrade 

Radiological survey Nonintrusive D-1 modified 
Land survey Nonintrusive D-1 modified 
Cultural resources survey Nonlntrusive D-1 modified 

103 Sensitive species survey Nonintrusive D-1 modified 
Surface and near-surface soil sampling Intrusive D-2modified C orB 
Drilling and sampling of boreholes Intrusive D-2 modified Cor B 
Decontaminating equipment Nonintrusive 0-2 modified C 

UXOIHE survey Nonintrusive D-1 modified 
Radiological survey Nonintrusive D-1 modified 
Land survey Nonintrusive D-1 modified 

108 
Cultural resources survey 
Sensitive species survey 

Nonlntrusive 
Nonintrusive 

D-1 modified 
D-1 modified 

Surface and near-surface soil sampling Intrusive 0-2 modified Cor B 
Drilling and sampling of boreholes Intrusive 0-2 modified C orB 
Decontaminating equipment Nonintruslve D-2 modified C 

UXO/HE survey Nonintrusive 0-1 modified 
Radiological survey Nonintrusive 0-1 modified 
Land survey Nonintrusive D-1 modified 

109 
Cultural resources survey 
Sensitive species survey 

Nonintrusive 
Nonintrusive 

0-1 modified 
0-1 modified 

Surface and near-surface soil sampling Intrusive 0-2 modified CorB 
Drilling and sampling of boreholes Intrusive D-2 modified C orB 
Decontaminating equipment Nonintrusive 0·2 modified C 

112 
Drilling and sampling of boreholes 
Decontaminating eqUipment 

Intrusive 
Nonintrusive 

0-2 modified 
0-2 modified 

C orB 
C 

115 

UXO/HE survey 
Radiological survey 
Land survey 
Cultural resources survey 
Sensitive species survey 
Surface and near-surface soil sampling 
Decontaminating equipment 

Nonintrusive 
Nonintrusive 
Nonintrusive 
Nonintrusive 
Nonintrusive 
Intrusive 
Nonintrusive 

0-1 modified 
D·' modified 
D-1 modified 
0-1 modified 
0-1 modified 
0-2 modified 
D-2 modified 

CorB 
C 

Radiological survey Nonintrusive 0-1 modified 
Land survey Nonintrusive D-1 modified 
Cultural resources survey Nonintrusive 0-1 modified 

117 Sensitive species survey 
Surface and near-surface soil sampling 
Drilling and sampling of boreholes 
Decontaminating equipment 
Nonintrusive geophysical survey 

Nonintrusive 
Intrusive 
Intrusive 
Nonintrusive 
Nonintrusive 

0-1 modified 
0-2 modified 
0-2 modified 
D-2 modified 
0-1 modified 

CorB 
C orB 

C 

UXOIHE survey Nonintrusive 0·1 modified 
Radiological survey Nonintrusive D-1 modified 
Land survey Nonintrusive D-1 modified 

191 Cultural resources survey Nonintrusive 0-1 modified 
Sensitive species survey Nonintrusive D-1 modified 
Surface and near-surface soil sampling Intrusive 0-2 modified Cor B 
Decontaminating equipment Nonintrusive 0·2 modified C 

AU1·95/WP/SNL:R3793AN3 301462.133.03.000 01125196 12:22pm 



OU 1335 Hea/Ih and Safety Project Plan 
SNLlNM·ER·HSPP 
Revision No. 0 
Date: December 1995 
Section: e, Page 10 of 25 

Table 111-8-1 (Concluded) 
Field Activities Covered Under This Plan 

ER Site 
No. . ..... Tasks Description .'. 

r 

Type of Sampling 
(intruslvelnoninte) 

Level of Protection 

PrimalY 
Contingency 

Upgrade 

193 

Radiological survey 
Land survey 
Cultural resources survey 
Sensitive species survey 
Surface and near-surface soil sampling 
Decontaminating equipment 

Nonintrusive 
Nonintrusive 
Nonlntrusive 
Nonintrusive 
Intrusive 
Nonintrusive 

D-1 modified 
0-1 modified 
0-1 modified 
0-1 modified 
D-2 modified 
D-2 modified Cor B 

C 

194 None None None None 

HE = High explosives 
UXO = Unexploded ordnance 

AU1·95/WPISNL:R3793AN3 301462.133.03.000 01125J96 12:22pm 



OU 1335 HeaIIh and Safety Project Plan 
SNLJNM-ER-HSPP 
Revision No. 0 
Data: December 1995 
Section: 8, Page 11 of 25 

Table 111-8-2 
Monitoring Equipment Required at au 1335 ER Sites 

ER 
Site 
No. 

, 

'""" < 
Tasksbescriptlon 

"c 

CGU02 

PIOI 
RD 

{ 

TOM 
~_1t 
HP460 

ASP-1L 
AC:S 

ESP-2I 
Nat LB5100 LAS TlD 

Draeger 
Tubes 

14 

UXOIHE survey X 

Radiological survey X X X X X 

Land survey X 

Cultural resources survey X 

Sensitive species survey X 

Surface and near-surface soil sampling X X X X X 

Trenching X X X X X X 

Drilling and sampling of boreholes X X X X X X 

Decontaminating equipment X X X X 

17 

UXOIHE survey X 

Radiological survey X X X X X 

Land survey X 

Cultural resources survey 

Sensitive species survey 

X 

X 

Surface and near-surface soil sampling X X X X X 

Sediment sampling X X X X 

Decontaminating equipment X X X X 

38 

Land survey X 

Cultural resources survey X 

Sensitive species survey 

Surface and near-surface soil sampling 

X 

X 

Drilling and sampling of boreholes X X X X X 

Decontaminating equipment X X X 

54 

UXOIHE survey X 

Land survey X 

Cultural resources survey 

Sensitive species survey 

X 

X 

Drilling and sampling of boreholes X X X X X 

Decontaminating equipment X X X 

55 

UXOIHE survey X 

Radiological survey X X X X X 

Land survey X 

Cultural resources survey X 

SenSitive species survey X 

Surface and near-surface soil sampling X X X X X 

Decontaminating equipment X X X X 

Refer to footnotes at end of table. 
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Table 111-8-2 (Continued) 
Monitoring Equipment Required at au 1335 ER Sites 

ER 
Site 
No. 

··i· 

Tasks DescrlpUon CGtIO~ 
PIDI 
FlD. 

..... \ 

TOM 
ASP~1r 
HP"260· 

ASP",/ 
Ac.3 

ESP-21· 
NaI LB5100 LAS TLD 

Draeger 
Tubes 

56 

UXOIHE survey X 

Land survey X 

Cultural resources survey X 

Sensitive species survey X 

Surface and near-surface soil sampling X 

Drilling and sampling of boreholes X X X X X 

Decontaminating equipment X X X 

85 

UXOIHE survey X 

Radiological survey X X X X X 

Land survey X 

Cultural resources survey 

Sensitive species survey 

X 

X 

Surface and near-surface soil sampling X X X X X 

Drilling and sampling of boreholes X X X X X X 

Decontaminating equipment X X X X 

86 

UXOIHE survey X 

Radiological survey X X X X X 

Land survey X 

Cultural resources survey X 

Sensitive species survey X 

Surface and near-surface soil sampling X' X X X X X 

Drilling and sampling of bOrehOles X' X X X X X X 

Decontaminating eqUipment X X X X 

89 

UXOIHE survey X 

Radiological survey X X X X X 

Land survey X 

Cultural resources survey X 

Sensitive species survey X 

Surface and near-surface soil sampling X X X X X 

Drilling and sampling of boraooles X X X X X X 

Decontaminating equipment X X X X 

Refer to footnotes at end of table. 
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Table 111-8-2 (Continued) 
Monitoring Equipment Required at OU 1335 ER Sites 

ER ,.; I,{'.:.•; AiP.11 A8P~1;~Site Pro! ESp·2I Draeger 
No. Tasks Description • 001/02 . flO TOM HP·260 AC03 Nat LB5100 LAS TLO TubeS 

UXOIHE survey X 

Radiological survey X X X X X 

Land survey X 

90 Cultural resources survey X 

Sensitive species survey X 

Surface and near-surface soil sampling X X X X X 

Decontaminating equipment X X X X 

UXOIHE survey X 

Radiological survey X X X X X 

Land survey X 

Cultural rasources survey X 
91 

Sensitive species survey X 

Surface and near-surface soil sampling X X X X X 

Drilling and sampling of boreholes X X X X X X 

Decontaminating equipment X X X X 

Radiological survey X X X X X 

Land survey X 

Cultural resources survey X 

103 Sensitive species survey X 

Surface and near-surface soil sampling X X X X X 

Drilling and sampling of boreholes X X X X X X 

Decontaminating equipment X X X X 

UXOIHE survey X 

Radiological survey X X X X X 

Land survey X 

108 
Cultural rasources survey X 

Sensitive speCies survey X 

Surface and near-surface soil sampling X X X X X 

Drilling and sampling of boreholes X X X X X X 

Decontaminating equipment X X X X 

UXOIHE survey X 

Radiological survey X X X X X 

Land survey X 

ICultural resources survey X 
109 

Sensitive species survey X 

Surface and near-surface soil sampling X X X X X 

Drilling and sampling of boreholes X X X X X X 

Decontaminating equipment X X X X 
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Table 111-8-2 (Concluded) 
Monitoring Equipment Required at au 1335 ER Sites 

ER 
Site 
No. Tasks Description 

" 

oo~ 
Plot 
FlO 

',' 

TDM 
ASP~11 
HP-260 

ASP-11 
AG-3 

ESP-21 
Nal lB5100 LAS TLD 

Draeger 
Tubes 

112 
Drilling and sampling of boreholes 

Decontaminating equipment 

X X X X X X 

X X X X 

115 

UXOIHE survey X 

Radiological survey X X X X X 

Land survey X 

Cultural resources survey X 

Sensitive species survey X 

Surface and near-surface soil sampling X X X X X 

Decontaminating equipment X X X X 

117 

UXOIHE survey X 

Radiological survey X X X X X 

Land survey X 

Cultural resources survey X 

Sensitive species survey X 

Surface and near-surface soil sampling X X X X X 

Drilling and sampling of boreholes X X X X X X 

Nonintrusive geophysical survey X 

Decontaminating equipment X X X X 

191 

UXOIHE survey X 

Radiological survey X X X X X 

Land survey X 

Cultural resources survey X 

Sensitive species survey X 

Surface and near-surface soil sampling X X X X X 

Decontaminating equipment X X X X 

193 

UXOIHE survey X 

Radiological survey X X X X X 

Land survey i X 

Cultural resources survey X 

Sensitive species survey X 

Surface and near-surface sOil sampling X X X X X 

Decontaminating equipment X X X X 

·In areas where VOCs are suspected. 
ASP-1IHP-260 =Betalgamma probe (Eber1ine model) LAS =Lapel air sampler 
ASP-lIAC-3 = Alpha probe (Eberllne model) LB5100- Tennelec model LB5100 
001102 = Combustible gas indlcator/02 meter PID - Photolonization detector 
ESP-2INal =Eber1ine model gamma scintillometer TOM =Total dust monitor 
FlO = Flame ionization detector TLD • Thermoluminescent dosimeters 
HE =High explosive(s) UXO = Unexploded ordnance 
Deviations from the use of ttle above instruments will be documented in the field log and approved by ttle RPOD. 
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• 	 For the feet 

- Steel toe/steel shank boots (ANSI) 

- Impermeable boot covers 


• 	 For the body (protective clothing) 

- Tyvek coverall uncoated 

- If wet, Saranex coverall 


• 	 For hearing protection: in areas where heavy equipment is used and noise 
levels exceed 85 decibels, hearing protection with a noise reduction rating of at 
least 20 dbA 

• 	 For the hands 

- Cotton undergloves, if RMMA 

- Nitrile gloves 

- Work overgloves as needed 


8.3.3 Level B 

PPE for Level B shall be used during conditions requiring a high level of respiratory protection 
when airborne contaminants exceed exposure limits and in oxygen deficient atmospheres. 
PPE for this level includes 

• 	 For the respiratory system: Self-Contained Breathing Apparatus (SCBA) with 
30-minute tank or airline 

• 	 For the head and eyes 

- Hard hat (only during trenching. drilling and other activities where overhead 
hazard may exist). Hard hats will be worn within a distance of two times the 
maximum height of drilling equipment or two times the maximum reach of any 
trackhoe, backhoe, etc. 

-	 Full-face positive pressure respirator/SCBA 

• 	 For the feet 

- Steel toe/steel shank (ANSI) 

- Impermeable boot covers 


• 	 For the body 

- Tyvek coverall uncoated 

- If liquids are present, Saranex coverall 
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• 	 For hearing protection: during trenching or drilling activities, or in areas where 
heavy equipment is being used and noise levels exceed 85 decibels, hearing 
protection having a noise reduction rating of at least 20 dbA 

• 	 For the hands 

- Cotton undergloves as needed 

- Latex gloves 

- Nitrile gloves 

- Work overgloves as needed 


8.4 Monitoring EqUipment 

For the tasks covered by this HSPP, the following health and safety monitoring program will 
be implemented. This monitoring will be implemented on a real-time basis and by sample 
analysis in accordance with SNUNM FOPs and the instrument operations manuals. Some of 
the health and safety monitoring methods will require time for laboratory analysis. The 
sections below discuss specific monitoring instruments for radiation, airborne particulates, and 
organic compounds. Table 111-8-2 lists the monitoring instruments to be used for specific tasks 
at each site. SNUNM qualified radiological control technicians will perform all legal record 
radiological surveys (e.g., equipment release surveys, surveys to performed in support of 
evaluating radiological hazards and establishing radiological control requirements). Table 111
8-3 shows action levels for monitoring instruments. A qualified RPO Health Physics 
technician will determine action levels for health and safety radiation monitoring. 

8.4.1 Radiation Monitoring 

Instruments to be used for real-time radiation monitoring include a Geiger-Muller (GM) 
beta/gamma probe (Eberline Model ASP-1/HP-260, or equivalent), an alpha probe (Eberline 
Model ASP-1/AC-3, or equivalent). and a gamma scintillometer (Eberline ESP-21Nal, or 
equivalent). These instruments will be used for health and safety monitoring during 
radiological surveys and intrusive activities at RMMAs. 

Decisions to upgrade and downgrade respiratory protection requirements will be based on 
comparison of air monitoring results to the appropriate derived air concentration (DAC) limit 
(Table 111-8-4) for the radionuclides present. Respiratory protection is contingent on exceeding 
0.1 DAC, at which time SNUNM's RPO should be consulted and an RWP may be necessary. 

Thermoluminescent dosimeters will be worn by all field personnel at all times in the field. 
Thermoluminescent dosimeters will be turned in every three months for evaluation by 
SNUNM. 
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Table 111-8-3S 
Action Guidelines 

~ MONITORING EQUIPMENT: The specific monitoring requirements for initial site entry are specified in 29 CFR 1910.120(c)(b) and (h)(2). The EPA Standard Operatingz 

j 
r. Safely Guides, June 1992, recommend that personnallnHially entering sites monitor the air using direct-reading instruments to detect conditions that are immediately 

dangerous to life and health (IDLH) (e.g., toxic substances) and IOOzing radiation. The task leader, assistant task leader, and site safely officer are responsible for this 
monHoring. Such monitoring, however, need only be conducted If preliminary evaluations (perimeter reconnaissance activities) produce information that suggests (1) the 

z posslbllily of existing IDLH conditions or (2) that the potential for ionizing radiation exists. Air monitOring should also be conducted If the available Information Is 
Col 

Insufficient reasonably to conclude that neither of these two conditions exists. "at any point dangerous conditions are obsarved, personnel must evacuate the site and 
contact Industrial Hygiene (IH) (Department n11n712) for further guidance. Task leaders will contact IH (n11n712) at least one week before field activlly begins to 
arrange for personal exposure monitoring of SNLlNM employees and full-time on-site contractors. 

Instrument Task" ActIon Guidelines 
Comineni8 

JkICIudei 8Chi:!duIM 01 usa) 

Combustible gas indicator 
and 

Oxygen meter 

8, II, 12 G-10% LEl 

>10% LEL 

21,0% 
<195% 
>23' 

No explosion hazard 
Continue activilies 
Explosion hazard; Interrupt tasklevacuatelventllate 

Oxygen normal 
tnterrupt task/upgrade 10 Level B 
Fire hazard potential. Stop wor1l and consult a lira safety 
specialist 

Monitor headspace of borahole, monllOr confined $pace 

PholOionlzation Detector 

(X) 10.2 ev 
( ) 9.8av 
( ) 11.1 ev 

6,1,8,9,10, 
II, 12 

Specify: 0-1 ppm above background Level 0-110-2 Modilled 
1-5 ppm above background Level C 
>5 ppm stop wor1l; contactlH 10 discuss subsequent actions 

Monitor breathing zone during Intrusive activities 

Flame-tonlzation detector 6, 1, 8, 9, 10, 
II, 12 

Specify: 0-1 ppm above background Level 0-110-2 Modifted 
1-5 ppm above background Level C 
>5 ppm SlOp wor1l; contact IH to discuss subsequent actions 

Monitor breathing zone during Intrusive activities 

Total dust monitor 
(MInlAamTM) 

6,1,8, 9, 10, 
II, 12 

SpecIfy: < 2.5 mgtm3 Level 0-110-2 Modifted 
> 2.5 mgtm3 Level C 

MonItor continuously during IntruaiYe actlvllles 

Refer to footnotes at end of table. 
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s 	 Table 111-8-3 (Concluded) 

Action Guidelines 

~ z 
r. 
~ 
~ In accordance with RPOP·04-411 and RPOP.()4·412 lor release IUse during equlpmenl and personnel monitoring, radiological 

z 
c.> 

Eberline ASP-l with Hp-260 pancake 2.6.7.8.9, 
probe (or equivalent) 10, 11, 12 01 equipment, and In accordance with RPOP-811 lor personnel surveys. and Intrusive actlvilles. 

mnnilnrirn1 

In accordance with RPOP-Q4-411 and RPOP.()4-412lor release IUse during equipment and personnel monitoring, radiological 
(or equivalent) 
Eberllne ASP-I with AC-3 alpha probe 12,6,7,8,9. 

of equipment, and In accordance with RPOP-811 lor personnel surveys, and Intrusive actlvtlles. 
monllotlna. 

10, II, 12 

Eberllne ESP-2 with 2 x 2·lnch Nal 12.6.7.8,9, IPer RPOP-08-810 lor land area surveys. IUse during equipment and personnel monitoring, radiological 
detector 10, 11. 12 Per RPOP-08·811 lor soil sample screenlna. surveys, and Intrusive activtlfes. 

Tennelec lB5100 low background 16. 7.8. 9. 10. lin accordance wllh RPOP·04-411 and RPOP.()4·412 lor release I Perfonn prior to equipment release. 
alphalbeta counUng system 11. 12. 13 01 equipment. 

Air samples: As Below. 

lapel air samplers and/or portable air 16. 7, 8. 9. 10. ActIon guidelines based on DAC lor mosillmmng alpha and IMonitor representative Indlvldual(s) In walk area. Monitor lor 
samplers 11. 12 bela·gamma emitting nuclides suspected at the site. radlonucUdes and metals. actions same as lor area monitors 

(See Table III· < 0.1 x DAC (sustainedj-No respiratory protection 
8·2.) 

0.1 ·5 x DAC (sustalned)-Alr purifying respirator 

>5 x DAC (sustalned)-Evacuate. revtse HSPP belore 

continuing walk 


From 0.1 to 1 DAC. mey use stay-times In lieu of respiratory 

protection. Per RPOP -{)3-323. lor area monitoring. 

Per RPOP-OO-321, lor personnel (lapel) monitoring. 

Consullthe APO for determination of stay limes. See Table III
8-4. 


"Tasks correspond to the following numbered tasks (See Table 111-6-2): 
1. UXOIHE survey 	 8. Trenching 

i
CJJcno2. Radiological survey 	 9. Concrete sampling 
fGlZC3. land survey 	 10. Debris sampling 

4. Cultural r8SOU1QIS survey 11. PIt/manhole sediment sampling 	 ' .. i: ~-
5. Sensitive species survey 12. Drilling and sampling 01 boreholes 

~ 8. Surface and near-surface soil sampling 13. Decontaminating equipment "Ig~~$¥I a:~J: 
7. Sediment sampling 

IDlH .. Immediately dangerous to Ille and health 
~ 	 '3 o~'LEl = Lower explosive limit cg ... -Oe 
DAC = Derived air concentralfon -- -Oi5. 
RPO = Radiation Protection Operations I ~m iRPOP = Radiation Protection Operating Procedures 

o 	 Relerences: ~ .:.r 
RPOP-{)3-321 Sandia NatlonallaboretorieslNew Mexico. August 1995. "Operation 01 the Gillan Model Gllalr Slapel Air Sampler: Sandia National laboratories. Albuquerque, New Meldeo. 

t 
-0RPOP-{)3-323 Sandia NatlonallaboratorleslNew Mexico. August 1995. "Operallon of RADeco H-810 Portable Air Sampler: Sandia National laboratories. Albuquerque. New Meldeo. 


RPOP.()4-411 Sandia Natlonallaboratortes/New Meldeo. 1994. "Contamlnalfon Survey of Materials Equipment and Portable FacUlties to be Released lor Unrestrtcted Use,' Sandia National 


i 
m 

laboratortes. Albuquerque, New Mexico. 

RPOP.()4-412 Sandta NallonallaboraloriesINew Mexico. January 1995. 'Contaminalfon Survey 01 Vehicles and Heavy Equipment to be Released lor Unrestricted Use: Sandia Nelional 


laboratories. Albuquerque. New Mexico. ~ 
RPOP-{)8·810 Sandia NatlonallaboratoriesINew Mexico. December 1994. 'Land Area Gamme Survey Using Nal Detector: Sandia Natlonallaboratortes. Albuquerque. New Mexico. 
RPOP-08-811 Sandia NalfonallaboratorteslNew Mexico. December 1994. "Radiological Surveys of Soil Samples: Sandia Nalfonallaboratorles. Albuquerque. New Meldeo. 
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Table 111-8-4 
Most Restrictive Derived Air Concentration 

ER Site 
No. Site Name 

\; 
Most Restrictive DAC 

I; (J.lCVmL)a 

6 and 6A Gas Cylinder Disposal Pits -
14 Burial Site, Building 9920 2 x 10.,1 

17 Scrap Yards/Open Dump (Thunder Range) 2 x 10.,1 

38 Oil Spill, Building 9920 -
! 39 Oil Spill, Solar Facility -

53 Building 9923 -
54 Pickax Site -
55 Red Towers Site 2 x 10'" 
56 Old Thunderwells -
85 Firing Site, Building 9920 2 x 10.,1 

86 Firing Site, Building 9927 2 x 10-11 

89 Shock Tube Site (Thunder Range) 2 x 10'" 
90 Beryllium Firing Site 2 x 10.,1 

91 Lead Firing Site 2 x 10.,1 

103 Scrap Yard, Building 9939 2 x 10.,1 

108 Firing Site, Building 9940 2 x 10'" 
109 Firing Site, Building 9956 2 x 10.,1 

112 Explosives-Contaminated Sump, Building 
9956 

2 x 10.,1 

115 Firing Site. Building 9930 2 x 10.,1 

117 Trenches, Building 9939 2 x 10.11 

191 Equus Red 2 x 10-11 

193 Sabotage Test Area 2 x 10'" 
194 General Purpose Heat Source Test Area 2 x 10'" 

8Derived air concentration in microcurie(s) per milliliter. 
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At RMMA sites and sites potentially contaminated with radioactive materials, a GM probe will 
be used for personnel monitoring (frisking) upon exiting the site, Personnel monitoring for 
radiological contamination will be performed in accordance with RPOP·811 -Frisking for 
Personnel Contamination,- The RPO Health Physics technician will conduct all screening of 
equipment for release from RMMA sites in accordance with RPOP-04-411, ·Contamination 
Survey of Materials, Equipment, and Portable Facilities to be Released for Unrestricted Use
and RPOP-04-412, -Contamination Survey of Vehicles and Heavy Equipment to be Released 
for Unrestricted Use,· Additional radiological testing, such as low background alphalbeta 
counting of swipe samples from the equipment used in the RMMA (Tennelec Model LB5100, 
or equivalent), may be required in consultation with RPO and RPE. 

8.4.2 Volatile Organic Compound Monitoring 

VOC monitoring in the workers breathing zone will be performed using a photoionization 
detector (PID), or equivalent, with a 10.2 electronvolt probe during some intrusive activities 
where VOCs may be present. The action level for upgrade from Level D to Level C is a 
steady reading at 5 parts per million above the background levels. For sites where VOCs and 
SVOCs are suspected. the breathing zone will be monitored for benzene using Draeger tubes. 

8.4.3 Particulate Monitoring 

There is a potential for contaminants to become airbome as particulates during intrusive field 
activities. Metals and radionuclides are the primary COCs for exposure via particulates. 
Particulates monitoring will be performed during all intrusive activities. All monitoring for 
radionuclides will be performed by SNUNM qualified radiological control technicians in 
accordance with approved Radiation Protection Operations Department procedures. 

Prior breathing zone lapel sampling will be performed for metals and particulates with personal 
exposure limits and threshold limit values below the 2.5 milligrams per cubic meter (mg/m3) 
action level for the total dust monitor. After these breathing zone results are obtained, the 
total dust monitor action level of 2,5 mg/m3 will be followed. 

Low concentrations of metals/particulates in the air (in breathing zone lapel sample results), 
the assumption that whatever is measured on the total dust monitor is considered the worst 
case threshold limit value/personal exposure limit for the lowest particulates or dusts of metal 
COCs. 

At sites where sampling is being performed to support NFA proposals or where there is 
otherwise believed to be an absence of specific constituents of concem, total particulates 
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monitoring will be performed using a MiniRam Total Dust (particulates not otherwise classified 
as set forth by the American Conference of Governmental Industrial Hygienists). 

For sites where full RFls are being performed or where the presence of COCs is likely, initial 
intrusive sampling activities will be performed at PPE Level C, unless previous sampling data 
indicate that Level 0 is acceptable with particulates monitoring using a lapel air sampler and 
appropriate sample collection media and MiniRam Total Dust Monitor. Lapel sampling will be 
coordinated one week in advance of scheduled work and will be implemented by a qualified 
industrial hygiene technician. Samples obtained from lapel samplers will be analyzed for 
metals and radionuclides. It is anticipated that initial work in Level C, with lapel sampling will 
be performed for two days. Approximately two days will then be required to obtain analytical 
results from the samples that can be used to determine whether PPE and continuing 
monitoring can be downgraded. New action levels will be established by an industrial 
hygienist and a health physicist based on analytical results of the lapel samples. 

Preferably. initial lapel sampling will be conducted at the site with the highest potential for dust 
hazards in the anticipation that negative results there can be extrapolated to sites having the 
same types of particulates hazards and tasks but a lesser potential for contamination. 
However, at any time that a new location or activity is initiated that has significantly different 
particulates hazards, lapel sampling will be implemented. 

If lapel sampling indicates that no dust hazard from specific COCs exists, subsequent 
monitoring will be performed only with the MiniRam Total Dust Monitor. 

The IH Department will be contacted to arrange for personal lapel exposure monitoring of 
SNUNM employees and full-time on-site contractors during intrusive sampling. Please contact 
the IH Liaison, Greg McAnarney (848-0315) at least two weeks prior to the start of any field 
work to arrange for IH monitoring of SNUNM employees or full-time on-site contractors. 

Site-specific particulate monitoring will be implemented at ER Site 91 based on soil lead 
concentrations identified at that site. Based upon dUst/particulate resuspension calculation 
from data on lead levels at the three main work areas, using one-half the personal exposure 
limit for lead, a total dust monitor reading of 9 mg/m3 would be needed to exceed the personal 
exposure limit. Geoprobe operation normally generates very little dust; the main potential for 
dust generation is from gusting winds. Dust suppression methods will be used around the 
Geoprobe boring locations to prevent dust generation. Workers will constantly observe and 
work upwind of the boring location. At 9 mg/m3 total dust, work will be stopped by the SSO 
because of poor visibility. The SSO will stop work until the winds (dust generation) subside. 
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8.4.4 Combustible Gas and Oxygen Deficiency Monitoring 

In some cases, monitoring of combustible gases and oxygen deficiency may be conducted 
using a combined combustible gas indicator/oxygen meter. or equivalent. Oxygen content will 
be monitored when there is a potential for entering an oxygen..cteficient atmosphere, such as 
confined-space entry and during trenching activities. Combustible gases will be monitored in 
these situations also, and additionally, during deeper intrusive activities such as drilling. 

8.5 Confined Space Entry 

Several sites contain underground bunkers, pits, or tanks that are confined spaces. Confined
space entry and operations shall be performed in accordance with SNUNM PG470021, 
Permitted Confined-Space Program; or if work is performed solely by a contractor, an 
approved confined space program may be substituted, if SNUNM review and concurrence is 
obtained and if the program meets the requirements of SNUNM, the DOE, and federal and 
state regulations for confined spaces. Confined-space entry will be closely coordinated with 
IH Departments 7711/12. to ensure that proper precautions be taken and exposure monitoring 
be performed. A valid, approved Confined-Space Entry Permit issued by IH is required for 
entry by SNUNM personnel or SNUNM representatives into confined spaces. Entry by task 
order contractor personnel will require a valid contractor-issued Confined-Space Entry Permit. 
Task order contractors will enter confined spaces under their own confined-space entry 
procedures. Contractors will have a Confined-Space Entry Program meeting held under the 
requirements of SNUNM ES&H special contract specification #01065, dated December 15, 
1993. SNUNM employees and full-time on-site contractors must obtain an entry permit and 
must have completed the SNUNM Training Course CNF101 prior to entry. 

8.6 Decontamination Procedures 

Decontamination procedures are defined in the following SNUNM FOPs: 

• FOP 94-26, "General Equipment Decontamination" 

• FOP 94-33, ·Waste ManagementU 

• FOP 94-57, "Decontaminating Drilling and Other Field Equipment" 

• FOP 94-69, "Personnel DecontaminationH (Levels D, C, and B Protection) 

• RPOP-06-630, "Decontamination of Items, Materials, and Workplace Surfaces" 

Table 111-8-5 presents the specific decontamination procedures for personnel decontamination, 
sampling eqUipment, and heavy equipment decontamination. Additional information can be 
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obtained from the ·Waste Management Plan- (SNUNM January 1995). Decontamination 
procedures will be implemented under this HSPP. 

Excavation and Trenching Requirements 

Before trenching begins, the SNUNM and KAFB facilities departments will be consulted to 
identify the presence of any underground utilities. The Safety Engineering Department (n32) 
will also be contacted for guidance prior to and during all trenching activities. Trenching will 
be performed in accordance with OSHA 29 CFR 1926.650. Procedures to protect personnel 
from cave-ins will be used. Access and egress from the trench will be controlled. A 
supervisor will be present outside the excavation at all times to oversee the work and to 
provide emergency response. Access to the trenches will be via gentle sloping end walls. 

If an excavation 1 is 5 feet deep or deeper, the competent person on the job site will 
determine the means for protecting the excavation. A safety engineer from SNUNM 
Department 7732 will evaluate the adequacy of protection used to ensure the stability of the 
side wall and to determine whether the shoring or sloping meets OSHA standards, as outlined 
in 29 CFR Subpart P, "Excavations.- All spoil (soil removed from the trench) will be placed at 
least 2 feet from the edge of the excavation. Work will not proceed in trenches where water 
has accumulated. 

When mobile eqUipment is operated adjacent to a trench and if the operator does not have a 
clear view of the edge, warning flags or barricades will be erected to mark the edge of the 
trench and limits of equipment movement. 

ReqUirements for excavations are summarized below: 

• 	 The excavations will be in compliance with OSHA standard 29 CFR 1926. 
Subpart P,-Excavations.· 

• 	 A "competent person" will be one who meets the requirements in 29 CFR 
1926.650. (A contractor must submit documentation of the competent person for 
excavations training and qualifications of equipment operators.) 

• 	 An SNUNM digging permit will be obtained, and nearby buried utilities will be 
located. 

• 	 Proper clearance between machinery and/or eqUipment and any other objects or 
structures will be ensured. 

• 	 Holes and excavations will be illuminated and barricaded as necessary. 

1All trenches by definition are excavations. 
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Table 111-8-5 

I 
s 

Decontamination Procedures 

z 
r. 

! 
~ 

Personnel Decontamination: 
SummariZe below and/or attach diagram; discuss use of work 
ZOO9S. 

Sampling Equipment 
Decontamination: 
Summarize below and/or attach 
diagram; diSCUSS use 01 work zonas. 

Heavy Equipment Decontamination: 
Summarize belowand/or attach 
diagram; discuss use 01 wort zonas. 

Figure 111-8-2 gives EZ, CRZ, exit, and entrance areas. Site
specific details will be noted in the logbook for each project. 
Before entering the CRZ, an entrance will be established. If 
radioactive material is suspected, protective clothing will be 
frisked with a radiation protection instrument. Radioactive 
contaminated PPE will be removed and disposed of in the 
following sequence: 

level D: 
EQUIPMENT DROP 
HARDHAT 
OVER BOOTS 
COVERALL 
FACE AND HAND WASH 
GLOVES 

Level C; 
EQUIPMENT DROP 
HARDHAT 
BOOT AND WRIST TAPE 
OVER BOOTS 
OUTER GLOVES 
RESPIRATOR 
COVERALL 
INNER GLOVES 
FACE AND HAND WASH 

Decontaminate sample equipment 
using a dry method of scraping and 
wiping. Use Alconox wash and 
deionized water rinse only when dry 
decontamination is not adequate. 
Screen for radioactivity. Collect 
decontamination liquid and material 
for disposal. 

Additional guidance on equipment 
decontamination is located in 
FOP 94-57. "Decontaminating 
Drilling and other Field EqUipment,· 
and FOP 94-26. "General Equipment 
Decontamination•• 

Release for radiological purposes 
per RPOP-04-411 

All equipment will be scraped free of 
loose dirt. Dry decontamination will be 
performed prior to use of liquids. Use 
Aiconox and water If dry contamination 
Is not adequate. A decon pad will be 
constructed for heavy equipment and 
high pressure spray may be used. 

Additional guidance on eqUipment rad 
decon is located in FOP 94-57, 
"Decontaminating Drilling and Other 
Field Equipment.' 

Release for radiological purposes per 
RPOP-04-412 

EZ = Evacuation zone 

CRZ =Contamination reduction zone 

PPE = Personal protective equipment 


ClJi':lJClJOReferences: ~S";.zc:
RPOP-04-411 Sandia National LaboratorieslNew Mexico, 1994. ·Contamination Survey of Materials, Equipment, and Portable Facilities to be g"I!.~'"

Released for Unrestricted Use: Sandia National Laboratories, Albuquerque, New Mexico. ~lg!!=1RPOP-04·412 Sandia National LaboratorleslNew Mexico, January 1995. ·Contamination Survey of Vehicles and Heavy Equipment to be CD zmx~ 
Released for Unrestricted Use,· Sandia National Laboratories, Albuquerque, New Mexico. 

I 
~ FOP 94-26 Sandia National LaboratorleslNew Mexico, March 1994. ·General Equipment Decontamination," Sandia National laboratOries, I :~, 

Albuquerque, New Mexico. N::' :gil
~8 is.FOP 94-57 Sandia NationallaboratorieslNew Mexico (SNUNM), March 1994. -Decontaminating Drilling and Other Field Equipment,· Sandia 
aUt iNational laboratories, Albuquerque, New Mexico. 
n;: ~ 
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• 	 Trenches will be shored, benched, and/or sloped as required. 

• 	 Proper access/egress from excavation whenever people are working in 
excavation will be provided (i.e., a ladder will be provided every 25 lateral feet.) 

• 	 SNLJNM confined-space requirements will be followed if excavation meets 
confined-space criteria. 

• 	 Daily documented inspection will be provided by a competent person and 
additionally as required by 29 CFR 1926.650. 

The general procedures for managing ER Project investigation-derived waste are discussed in 
Section 4.3.4.2 of the PIP (SNLJNM February 1995) and in Appendix F of this work plan. 
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9.0 CONTINGENCY PLAN AND EMERGENCY INFORMAnON 

9.1 Introduction 

This plan constitutes the contingency plan for au 1335. The specific elements of the 
contingency plan and the location within this HSPP are as follows: 

• 	 Pre-emergency Planning (Section 9.2) 

• 	 Spill Prevention and Control (Section 9.8) 

• 	 Personnel roles, lines of authority, and communication (Sections 4.0 and 9.2) 

• 	 Emergency recognition and prevention (Section 9.4 to 9.9) 

• 	 Evacuation routes and procedures (Section 9.3) 

• 	 Site security and control (Section 8.2) 

• 	 Emergency medical treatment and first aid (Sections 9.2 and 9.3; Attachments B 
and C; also refer to standard first-aid book and first-aid kit instructions) 

• 	 Emergency alerting and response personnel (Section 9.2) 

• 	 PPE and emergency equipment (Sections 8.3 and 9.8) 

9.2 Preemergency Planning: Emergency Contacts/Phone Numbers 

Table 111-9-1 presents the emergency information for all sites within au 1335. 

9.3 Route to Hospital 

The routes to the hospital are indicated on a map (Figure 111-9-1) and are described below. 
The distance is approximately 6 to 8 miles, depending on the site. 

The route from Southwest Test Area is as follows: Take Magazine Road east to Lovelace 
Road; turn left (north) on Lovelace Road to Pennsylvania; turn left (west) on Pennsylvania to 
Wyoming; turn right (north) on Wyoming to F Street; turn right (east) on F Street to 7th Street. 
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Table 111-9-1 
Emergency Information 

Poison Control Center 

Radiation Protec1tion Operations 

Radiation Protection Engineering 

Industrial Hygiene 

Safety Engineering 

EOD 

Medical emergency 

Sandia Medical Clinic, Building 831, F 
and 7th Streets, KAFB, NM 

Lovelace Medical Center, 5400 Gibson 
•Blvd. SE 

24-hour ambulance 

7443 

Caroline Byrd 284-2531 7585 

Warren Cox 284-2549 7581 

Dick Fate 284-2568 7585 

Dorothy Stermer 284-2498 (office) 7584 
263-6181 (emergency) 

KAFB 911 KAFB 

Dr. William Troutman 843-2551 New Mexico Poison and 
Drug Information 

Craig 

Greg Mr..An~lmE'V 

Michael Strosinski 845-1146 

MSgt. George Edwards 846-2229 

911 or 
844-0911 

n13 

Dr. Joey Boyce 911 (emergency) 7030 
845-8692 (reception) 
845-8159 (nurses) 
845-9153 (Dr. Boyce) 

262·7000 

911 7030 

EOD ::: Explosive Ordnance Disposal 
HERTF ::: High Energy Research Test Facility 
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9.4 FirelExplosion/Chemical Release 

When entering an area, note the wind direction. All personnel will immediately evacuate the 
site and assemble upwind of the site in event of a fire, explosion, or chemical release. The 
incident command center and adjacent affected sites and workers will be notified immediately! 

9.5 Personal Protective Equipment Failure 

No severe exposures or hazards are anticipated from PPE failure for the activities covered by 
this HSPP. If a boot cover or glove, etc., rips or tears, the person should leave the site, frisk 
the boot covers and boots or gloves for radiation (H the person is at an RMMA) and put on 
new boot covers or gloves before re-entering the site. 

9.6 Biological Hazards 

Personnel will be familiar with biologicallbiota hazards discussed in Attachment B. 

9.7 Heat/Cold Stress 

The SSO and technical team members will continually monitor each other for the symptoms of 
heat and cold stress. Attachment C describes symptoms of heat and cold stress and first aid 
procedures and prevention measures to heat and cold stress. 

9.8 Spill Prevention and Control 

Decontamination stations will be set up on plastic sheeting to provide spill control. 
Decontamination of heavy equipment will be done in a bermed, plastic-lined temporary 
decontamination pad or on a permanent decontamination pad constructed by the ER Project. 

At sites where intrusive activities will take place, emergency equipment will consist of a 
cellular phone or two-way radio jf more than one team is present, a first-aid kit, and a fire 
extinguisher, at a minimum. Shovel(s) and 5-gallon buckets will be on-site for spill 
containment contingencies. 

In situations where more personnel and equipment will be working on-site and where a 
potential for larger accidents exists (Le.. drilling or trenching activities), emergency equipment 
will consist of a cellular phone and one two-way radio per team, a first-aid kit, and a fire 
extinguisher for each team, at a minimum. Shovel(s), 5-gallon buckets, and possibly a 
backhoe, will be on-site for spill containment. SNUNM Emergency Response Plan (SNUNM 
December 1993) contains additional information on emergency response requirements for spill 
containment and equipment. 

ALJ1·95/WPISNL:R3793AN3 301462.133.03.000 01125196 12:22pm 



9.9 

ou 1335 Health and Safety Project Plan 
SNLJNM-ER-HSPP 
Revision No. 0 
Date: December 1995 
Section: 9. Page 5 of 5 

Unanticipated Hazards 

When team members obselVe a hazardous condition for which they have not been prepared, 
they will withdraw from the area and call the field team leader, who will inform the ER Project 
task leader, who will inform the ER Project ES&H manager, who in tum will report the 
condition and obtain further instructions. If ER activities take place in or near areas, such as 
adjacent ER sites or active test sites, where other activities are occurring, emergency alarm 
signals, escape routes, emergency site contacts, and phone numbers will be exchanged. 
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Environmental Operations Records Center coding system intended to maintain the confidentiality of SNUNM employees. 
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1.0 PURPOSE, SCOPE, AND OWNERSHIP 

PURPOSE 

This Environment Safety and Health (ES&H) Standard Operating Procedure (SOP) 
describes the overall process and specific procedures for control of unexploded ordnance 
(UXO) and High Explosives (HE) at SNL'NM Environmental Restoration (ER) sites during 
nonintrusive activities (such as site surveys and walk throughs) and intrusive activities 
(such as drilling). These controls help ensure the health and safety of ER workers and 
compliance with applicable environmental regulations for treatment, storage, disposal, and 
transportation of explosive materials and waste which is found on SNL'NM ER sites. 

Portions of Kirtland Air Force Base (KAFB) and the withdrawn lands have been used as 
gun ranges and bombing ranges since World War II. In addition, SNL'NM has conducted 
numerous tests involving explosives and/or ordnance. Surveys of ER sites have revealed 
significant ordnance debris on more than half the sites. On some sites, live ordnance 
and/or high explosives have been found. 

SCOPE 

This SOP applies to areas associated with SNL'NM ER operations including buffer zones, 
and other areas on Kirtland Air Force Base (KAFB). 

It applies to all SNL'NM employees and contractors and persons matrixed to Center 7500 
and other ES&H Support Organizations in Division 7000 who enter ER sites. 

OWNERSHIP 

The Manager of Department 7584 is responsible for this document. Send comments 
about this SOP to the Manager of 7584. The Manager will ensure that qualified persons 
address the comments. 

2.0 RESPONSIBILITIES 

2.1 ER Department Managers are responsible for: 

a. 	 Ensuring that all applicable staff and contractors who work in or for their 
Department are authorized users of this SOP, according to Appendix A. 

b. 	 Periodically assessing the effectiveness of this procedure and implementation 
of the procedure by their staff. 

c. 	 The manager shall specify training requirements. and ensure that records of 
that training are maintained and that only qualified personnel are assigned to 
perform tasks. 

2.2 The Department Manager of 7584 ensures coordination of ER activities as 
appropriate with the Coyote Range Committee. 
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2.3 ER Task Leaders: 

a. 	 Submit records of ES&H issues pertaining to UXO for ER-site work (identified 
in Section 7 of this SOP) to the Center 7500 Records Center. 

b. 	 Ensure that all ER personnel working on ER sites in the Task Leader's Activity 
Data Sheet are properly trained and that the training is documented. 

c. 	 Notify SNUNM personnel working on ER sites within their purview, in writing 
of any new UXO hazards at their sites. 

2.4 Sandia Chemical Waste and Radioactive/Mixed Waste personnel assists ER 
workers in the proper handling of wastes and submit notification to regulatory agencies 
and the DOE and to the Center 7500 Records Center. 

2.5 Users of this SOP are responsible for notifying the Manager of Department 7584, 
Health and Safety Site Officers, or their Center 7500 ES&H Coordinator of any 
inadequacies in this procedure. 

2.6 Geographic Information System (GIS) provides updated UXO Survey Maps. 

3.0 TRAINING AND QUALIFICATIONS 

3.1 Personnel performing nonintrusive work at SNUNM ER sites and their SNL 
Managers shall meet the following training requirements: 

• 	 Attend a KAFB Explosive Ordinance Disposal (EOD) awareness training on UXO or 
have watched the UXO film (XPL122) within the last 12 months (- .5 hr. long). 

• 	 Be up to date on ES&H training (see Part 3 of the Center 7500 ES&H Training 
Questionnaire for guidance). 

3.2 ER vehicles are prohibited from going off road until a surface visual survey of 
the area has been conducted. KAFB EOD personnel must conduct the initial survey, in 
areas designated as potentially high UXO/HE hazard, marked in orange or yellow on the 
UXO/HE survey map. ER Project personnel who have seen the UXO/HE Awareness 
Training Course videotape are permitted to conduct the visual surface survey of off-road 
vehicle use in areas marked green or white on the UXO/HE survey map. 

3.3 Intrusive work includes all subsurface disturbances. Sampling, boring, trenching, 
pounding stakes, and drilling are examples of intrusive work. A magnetic survey must be 
conducted prior to all subsurface intrusive work. Magnetic survey equipment must be 
operated. calibrated and maintained according to manufacturers instructions and 
subsequent SOPs. 

A magnetic survey must be conducted by trained ER project personnel/contractors or EOD 
personnel, depending on the relative hazard of the site. KAFB EOD must conduct the 
magnetic surveys at sites where a high density of UXO has been found. Periodic updates 
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will define which sites must be surveyed by the EOD. These updates are available 
through the GIS. 

ER project personnel and contractors, that are conducting magnetic surveys must have 
seen the UXO/HE Awareness videotape and have received training in the safe and proper 
use of metal detection devices or can demonstrate their ability to properly use the 
magnetic survey equipment. Magnetic survey training or demonstrated ability to use the 
equipment must be documented. Task leaders who are responsible for sites must review 
the documentation prior to individuals conducting surveys. 

If subsurface metallic anomalies are detected by the magnetic survey they must be 
assessed by EOD personnel. No subsurface disturbance is permitted at the site until the 
EOD declares the area safe to continue the operation. 

4.0 DEFINITIONS 

4.1 HE. Explosives or explosive items that could still be active or capable of producing 
a harmful fire or detonation. 

4.2 Interim Measures are required under the Hazardous and Solid Waste Amendment 
permit when there is -... a release or potential release of hazardous constituents from a 
Solid Waste Management Unit poses a threat to human health and the environmental. ..." 
The terms "threat to human health and the environment- are not defined in the permit or in 
Resource Conservation and Recovery Act (RCRA). The permit lists conditions for 
determining the need for interim actions, including: 

1.2.h. Risk of fire or explosion or potential for exposure to hazardous 
wastes (including hazardous constituents) as a result of an accident. ... 

1.2.i. Other situations that may pose threats to human health and the 
environment. 

4.3 "Imminent Hazard" is intentionally left vague under the RCRA and is interpreted 
by the enforcement agencies. Enforcement agencies (the Environmental Protection 
Agency or the New Mexico Environment Department) can order actions to mitigate 
imminent hazards. 

Imminent Hazard is met when imminent danger is determined by the KAFB EOD. This 
determination is made by KAFB EOD personnel evaluating if acceptable Health and Safety 
risk to move unstable materials. 

4.4 KAFB EOD 

Kirtland Air Force Base Explosive Ordnance Disposal. 
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4.5 Render Safe Procedure (RSP) 

RSP describes measures the EOD may take to mitigate the hazard of a UXO. RSP can 
Include either destruction by detonation or other appropriate action. 

5.0 HAZARD IDENTIFICATION AND MITIGATION 

Before you perform any activities at a particular ER site, you must first be authorized according to 
the Health and Safety Plan (HSP) for the particular ER site. This helps ensure that all hazards 
associated with your activity are addressed in the HSP and in an SOP or OP called out in the 
HSP. 

5.1 	 Hazards 

The hazards covered by this SOP include 

• unexploded ordnance 
• explosives 
• explosives test residues 

5.1.1 Prior Knowledge of ER Sites is not Complete 

Many ER sites contain UXO that have not been previously identified. Therefore, ER site 
information cannot be assumed to be correct until field verified. 

5.1.2 Detonation 
UXO could be inadvertently detonated by vehicles pulling off the road at or near ER work 
sites. Stepping on UXO could result in injury or possible death. Debris which exists at 
many ER sites may contain explosives in odd containers (such as a rubber hose, trash 
cans, etc.) and the danger may not be apparent. The probability of UXO or HE detonating 
is relatively low since most of the material found is weathered and degraded. 

5.1.3 Additional UXO may appear on sites at anytime. 

a. 	 UXO may become exposed due to erosion after an area has been surveyed 
and deemed clean. 

b. 	 Additional UXO may enter a site after it has been determined to be clean due 
to operations beyond the direct control of SNUNM ER departments. An 
example is from Department of Defense operations not under the control of 
SNUNM. 
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Caution 

The presence of UXO are not typically marked by signs, posting, or fencing at this time. 

Therefore, you must act conservatively at all ER sites and always be on the lookout for 


UXO. This includes areas that are adjacent to ER Sites. 


If you find UXO and do not need to work in the area, back off and call EOD personnel 

when practical (that is, later in the day) 


If you must work in the area, call EOD personnel immediately at 846-2229 and do not 

begin work until the area is determined to be safe by EOD personnel. 


5.2 Mitigation 

5.2.1 All ER personnel who may be required to go to an ER site must have the training 
required in Section 3. All ER personnel must conform with Section 7-9 requirements. 

5.2.2 At all sites, subsurface work, including but not limited to: pounding stakes and 
installing survey monuments, sampling, trenching, boring and installing monitoring wells, 
requires a magnetic survey (scanning with a metal detector) of the area to be disturbed. 
Installing pin 'flags is excluded from this requirement. See section 3.2 for training 
requirements and other details. 

The survey equipment must be able to detect magnetic anomalies to a depth at least two 
feet greater than the depth of the disturbance or twenty feet whichever is less. This 
detection requirement mandates sophisticated survey equipment of the type used by EOD 
personnel or the Vallon survey instrument purchased by the ER program for this purpose. 

All physical investigation of UXO and HE must be conducted by EOD personnel. 
Disturbance of the area near UXO/HE or subsurface metallic anomalies is not permitted 
without EOD instructions and approval. 

5.2.3 Vehicles are not to be taken off the road without a surface UXO survey being 
conducted of the area first. Areas where war games are still conducted on ER sites must, 
be surveyed quarterly. All other areas must be surveyed annually. See Section 3.2 for 
training requirements. 

6.0 EQUIPMENT AND MATERIALS 

For effective communication with ER staff, emergency personnel, and the KAFB EOD 
personnel, it is necessary to have portable communication devices (for example, cellular 
phones, two-way radios) at ER sites. Communication equipment must be approved for 
use by the SNUNM Explosive Safety Engineer (Dept. 7732) and KAFB EOD personnel to 
ensure that it does not affect testing in the area. 

Make sure KAFB EOD personnel approve the use of other devises (for example, metal 
detectors) because they emit low frequency radiation which presents the remote possibility 
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of detonating certain electronically initiated UXO under ideal conditions. Bring out supplies 
necessary to temporarily mark possible UXO. This includes white pin flags. 

7.0 STANDARD OPERATING PROCEDURES 

7.1 Prerequisites: Before traveling to an SNUNM ER Site or authorizing site visits, 
complete the following: 

a. 	 Check the ER survey schedule posted outside of the office of the Manager of 
Department 7584. 

b. 	 If your travel is in an area under Central and Reporting Center purview, obtain 
concurrence with the Manager of Department 7584. 

c. 	 Make sure you have the latest UXO/HE survey map and updates of sites 
requiring EOD surveys by contacting Department 7583 GIS. 

d. 	 Make sure you have consulted the most recent UXO survey results available 
from ER GIS staff. ER GIS staff will direct you to the appropriate ER staff. If 
GIS staff are not available, the Manager of 7584 will provide you necessary 
information and document any decisions made about access to the site. 

e. 	 If you are traveling to an ER site that is marked "yes· for UXO on the survey 
list for restrictions, you must obtain instructions from the Manager of 
Department 7584 before entering the site for the first time. 

f. 	 Make sure that you have approved equipment (and spare batteries) according 
to Section 6 of this ES&H SOP. 

g. 	 Make sure that you have been cleared to work at the site. This includes a 
written disposition by the Manager of 7584 as to whether KAFB EOD support 
is required. 

h. 	 Ensure that training is complete according to Section 3 of this SOP. 

7.2 Compliance with Regulations Governing Treatment, Storage, Movement, and 
Disposal of Hazardous and Mixed Waste. Follow Chapter 19, Section A, of the ES&H 
Manual entitled "Chemical Waste Management" for management and disposal 
requirements of explosive wastes. When working with UXO, worker and public safety are 
our top priority at our ER sites. We must also, however, take appropriate measures to 
assure that environmental regulations are considered before RSP or movement of 
explosive materials and waste are performed. This SOP defines procedures to help 
ensure that applicable environmental and transportation regulations are considered during 
anticipated encounters with UXO in a way that does not compromise worker or public 
safety. 

7.3 Review the following operator aid before you go near or on an ER site (outside of a 
technical area) or any area identified as having the potential for having UXO hazards 
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WARNING 


WHEN IN THE FIELD, DO NOT TOUCH OR MOVE ANY DEBRIS, EVEN IF YOU 

ARE NOT ON AN ER SITE. 


Be Aware That UXO May Be Found Anywhere on KAFB 


Whenever possible, stay on a marked road. 


Smoking and the use of any flame-generating devices (such as matches and 

lighters) are prohibited by Sandians and Sandia Contractors 


in the field at KAFB 


IF YOU FIND OR GO NEAR AN UNKNOWN OR SUSPECTED ITEM: 

1 . 	 Do not touch it 
2. 	 Mark its location using white pin flags 
3. 	 Alert others working in the area 
4. 	 If you need to enter the area, report immediately to KAFB EOD at 

846-2229. 

NOTE: If you find UXO and do not need to work in the area, 
back off and call EOD when practical (that is, later in the day) 

5. Await arrival of EOD personnel on the scene 

The complete Process to follow when UXO is encountered is included in Figure 1. 

7.4 All activities must conform to the RCRA Facility Investigation categorical exclusion 
or approval must be obtained for the activity by the Risk Management and National 
Environmental Protection Agency Department 7258. 

7.5 Process Steps To Follow When UXO Is Encountered at an SNUNM ER Site. The 
following numbered steps are keyed to numbers in Figure 1 "Process Flow When UXO Is 
Encountered at an SNUNM ER Site." 

Box 1. UXO/HE can be found by anyone. They are to notify KAFB EOD 
personnel. 

No work is to be conducted in the immediate area of the suspected UXO/HE until it 
has been evaluated by EOD personnel. EOD personnel will identify the ordnance. 

Box 2. EOD personnel will determine if the UXO/HE is safe to handle and move to 
the KAFB EOD range for disposal. 

Box 3. If the UXO/HE is stable and safe to move, EOD personnel will determine if 
the UXO/HE can be reused. Reuse includes EOD-sponsored training. 
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Box 4. If the item can be reused, the task leader and EOD personnel will 
determine who will maintain control of the item and will arrange for that group to take 
control of the item and remove it from the ER site. 

Box 5. If the UXO/HE is not reusable, it will be screened by ER project personnel 
(or personnel under their direction). for radioactivity, according to instructions provided by 
SNLJNM Health Physics personnel. 

Box 6. If the UXO/HE is radioactive, it will be stored in an interim status or 
permitted mixed waste storage area until final disposition is determined. 

ER project personnel will complete paperwork and submit the appropriate 
information as requested by Radioactive and Mixed Waste Department. The Radioactive 
and Mixed Waste Department will arrange for transportation and storage. 

Box 7. If the UXO/HE is not radioactive, it will be manifested by the Chemical 
Waste Management Department to an interim status or permitted open burn/open 
detonation range for treatment and/or disposal. Normally the KAFB EOD range will be the 
facility selected, unless they cannot accept the material under their permit conditions or 
they are unwilling to accept the material. 

Box 8. KAFB EOD personnel notifies regulatory agencies, receives a permit to 
destroy the material, and keeps documentation of notification. 

Box 9. If the KAFB EOD range is used, EOD personnel will transport the material 
to the range or to storage for subsequent treatment. If the material is to be transported off 
site for treatment and/or disposal, a hazardous waste transport will be contracted by 
SNUNM to transport the material to the treatment facility. 

Box 10. The treatment facility (usually KAFB EOD range) will open burn/open 
detonate the material. 

Box 11. UXO/HE that is not safe to move, it will be left in place. 

Box 12. A determination will be made by the task leader of the site, whether 
unauthorized personnel could have access to the site. 

Box 13. If unauthorized personnel could have access to the site containing 
UXO/HE that is unsafe to handle. the situation is defined as an imminent hazard under the 
RCRA. 

Box 14. The EOD will be consulted to determine if the area should be temporarily 
secured by SNUNM security, EOD or ER personnel until it can be treated. 

Box 15. In all situations, approval will be attained by the EOD through their 
permitting process, from the Albuquerque Air Pollution Control and the NMED in advance 
of open burning/open detonating of the UXO/HE. In all but extraordinary cases, advanced 
approval is possible and will be attained by the EOD. In the event that approval is being 
requested in advance, the site will be secured by SNUNM security or ER project 
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personnel so that unauthorized personnel do not have access to the material until 
treatment is completed. 

Box 16. The UXO/HE will be screened for radioactivity, if EOD personnel indicate 
that it is safe to do so. The screening will be conducted by the SNUNM Radiation 
Protection Operations personnel. If the UXO hazard (as determined by the EOD) is high 
enough that EOD technicians must conduct this activity, KAFB EOD personnel will perform 
the survey. 

Box 17. If no elevated radiation is present, the material will be open burned/open 
detonated by EOD personnel. 

Box 18. Documentation of the treatment will be developed by EOD and the ER 
project personnel and submitted to the SNUNM Chemical Waste Management Department 
for submission to regulatory agencies. The official record of the activity will be submitted 
by the task leader to the Records Center and incorporated into the official record of the 
site. 

Box 19. If the material is radioactive, the UXO will be secured pending treatment. 

Box 20. The EOD will separate the radioactive component from the HE 
component. The radioactive component will be stored in an interim status or permitted 
mixed waste storage area until final disposition is determined. 

Box 21. The material will then be detonated/open-burned in place by the EOD. 

Box 22. Documentation of the treatment will be developed by the EOD and the ER 
project personnel and submitted to the SNUNM Chemical Waste Management Department 
for submission to regulatory agencies. The official record of the activity will be submitted 
by the task leader to the Records Center and incorporated into the official record of the 
site. 

Box 23. If an imminent threat is not present, the treatment will be considered a 
Voluntary Corrective Action under our RCRA permit. The SNUNM Legal Department will 
advise ER project personnel on the regulatory requirements. 

Box 24. The site will be evaluated by ER personnel and secured as necessary 
based on the degree of hazard present and the likelihood of site intrusion by unauthorized 
personnel until treatment is completed. ER project personnel will arrange for the site to be 
secured. 

Box 25. A modification to the RCRA permit may be required to conduct the 
treatment activities. SNUNM Legal will advise the ER project personnel of all permitting 
requirements. The ER project and the Chemical Waste Management Department will 
develop any required submissions. Once approval of all regulatory agencies is obtained, 
treatment operations will proceed. 

Box 26. If the material is radioactive, EOD personnel will separate the radioactive 
component from the HE component. 
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Box 27. The HE will then be detonated/open burned in place by EOD personnel. 

Box 28. Documentation of the treatment will be developed by the EOD and ER 
project personnel and submitted to the Chemical Waste Management Department for 
submission to regulatory agencies. The official record of the activity will be submitted by 
the task leader to the Records Center and incorporated into the official record of the site. 

7.6 Emergency Procedures: Use the phone number on your SNUNM ES&H Quick 
Reference (Green) Card. 

Each ER site has a HSP that cover emergency preparedness. Make sure you are familiar 
with the applicable HSP. 

8.0 WASTE DISPOSAL 

Proper disposal of any UXO wastes is covered in Section 7.5 of this SOP. 

9.0 ES&H REPORTING AND DOCUMENTATION 

9.1 Hazardous Waste and RadioactivelMixed Waste persons who assisted ER workers in 
the proper handling of UXO must submit records of notification to regulatory agencies and 
the DOE and to the Center 7500 Records Center. 

9.2 All reporting documentation required by this SOP must be submitted to the Center 
7500 Records Center. 

10.0 REFERENCES 

1. "Critical Considerations for Project Sites Containing Unexploded Ordnance," James P. 
Pastorick, Remediation/Spring 1993. 

2. Preliminary Hazard Assessment for SNUNM ER activities (PH472481). 

11.0 APPENDICES 

Appendix A-Authorized Users List. 
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APPENDIX A 

AUTHORIZED USERS LIST 


By signature below, I affirm that I have read and understand this ES&H SOP SP472512 Issue A, and all 
references called out in procedural steps, and I agree to operate within the stated constraints. 

Name (printed) Signature Org/Company Date 

Name (printed) Signature Org/Company Date 

Name (printed) Signature Org/Company Date 

Name (printed) Signature Org/Company Date 

Name (printed) Signature Org/Company Date 

Name (printed) Signature Org/Company Date 

Name (printed) Signature Org/Company Date 

Name (printed) Signature OrgiCompany Date 
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Bio/ogicaVSiota Hazards 

Snakes and venomous arthropods, including insects, spiders, ticks, scorpions, 
centipedes, and others, create a hazard when their habitats are disturbed. Wasp and 
bee stings account for a number of fatalities each year. In the United States, snake 
bites rarely kill because effective treatments have been developed. The best defense 
is to understand where these creatures can be found and either to avoid them or to kill 
them before they can cause harm. Should a bite or sting occur. first aid should be 
applied immediately and medical treatment sought as indicated below. 

The black widow spider (Latrodectus spp.) is a sedentary web spider found in most 
warm parts of the world. Only the females bite and then only if threatened or 
molested. The spider's perception of threat may be different from your intent. The bite 
may go unnoticed and may not hurt, but the subsequent severe abdominal pain from a 
black widow's bite resembles appendicitis. There is pain also in muscles and in the 
soles of the feet but usually no swelling at the site of the bite. Alternately, the saliva 
flows freely, then the mouth is dry. The bite victim sweats profusely. The eyelids are 
swollen. The patient usually recovers after several days of agony. Physicians can 
relieve the severe pain by injection of calcium gluconate. Antivenin is available; 
however, there is no first-aid treatment for any spider bite. Black widows are common 
throughout New Mexico, except perhaps at high altitudes. 

The brown spider (also known as brown recluse spider, or the violin spider) 
(Loxosceles spp.) commonly lives in houses on the floor or behind furniture. Bites 
occur when a spider rests in clothing or in a towel. There may be no harm at all. In 
very severe cases, a red zone appears around the bite, then a crust forms and falls 
off. The wound grows deeper and does not heal for several months. The spider's 
venom may cause destruction of red blood cells and other blood changes. The victim 
may develop chills, fever, jOint pains, nausea, and vomiting. In some cases, a 
generalized rash develops one to two days after the bite. Victims should consult a 
physician as soon as signs of illness appear. Brown recluse bites and suspected bites 
have been reported from various parts of New Mexico, especially the southeastern part 
of the state. However, a specimen of the spider has yet to be collected from the state. 

The scorpion of the family Vejovidae is common throughout the desert regions of the 
southwestern United States and southern California. Vejovid scorpions rarely exceed 3 
inches in length. Scorpions feed at night on insects and spiders, catching them with 
their pincers and sometimes stinging them. The stinger is in the tip of the tail. Vejovid 
scorpions burrow in the earth and are sometimes found under rocks and other objects 
lying on the ground. Scorpions sting in self-defense. Most stings are not serious but 
may produce excruciating pain at the site of the sting. The victim may develop 
nausea, vomiting, and severe abdominal pain. First aid consists of applying cold to the 
site of the sting and possibly a soothing lotion, such as calamine. 

The black scorpion. Centruroides exilacauda (once known as Centruroides 
sculpturatus) of the Buthidae family, is found along the Colorado River and in the pine 
forests in Arizona and southwestern New Mexico. It is the only dangerous scorpion 
found in the continental United States. They are typically only an inch in length and 
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are a translucent straw color. Its poison affects the nerves. causing severe pain. The 
sting from this scorpion has been responsible for deaths of small children. 

The tick (suborder loxdides) are extemal parasites of reptiles. birds, and mammals. 
Most drop off their host after feeding. They molt and then wait on the tips of leaves, 
forelegs outstretched, ready to attach to any animal brushing past. The bites of some 
soft-bodied ticks may cause mild paralysis to man. Ticks transmit many diseases, 
most important, Rocky Mountain spotted fever and Lyme Disease. Ticks attach 
themselves to the host only with their mouth parts and feed on blood. In removing a 
tick, take care not to leave mouth parts behind. Ticks are best removed by pulling 
them off with steady, gentle pressure. The pull must be light enough to not injure the 
tick. It may take more than 10 minutes of pulling to remove the tick. Be patientl After 
the tick is removed, wash the area thoroughly with soap and water, gently scrubbing 
the area of the tick bite. 

The flea (order Siphonaptera) in central New Mexico can be carriers of bubonic 
plague. The plague is usually limited to rodent populations, including squirrels and 
various species of wild mice and rats. The fleas that parasitize rodents will rarely 
parasitize people; however, contact with ill or freshly dead animals should be avoided. 

The ant, the bee, the wasp, the hornet, and the yellow Jacket (order 
Hymenoptera) occaSionally cause death. Death from the sting of such creatures is 
almost always caused by acute allergic reaction. The stinging apparatus and venom 
sac sometimes remain at the site of the sting and must be removed. Some relief from 
the pain can be obtained by applying cold packs. Soothing lotions, such as calamine, 
may reduce itching. 

If the victim has a history of allergic reactions to insect bites or is subject to attacks of 
hay fever or asthma or if he is not promptly relieved of symptoms, call a physician or 
take the victim immediately to the nearest location where medical treatment is 
·available. In a highly sensitive person, do not wait for symptoms to appear because 

delay can be fatal. 


The rattlesnake is common in the wilder parts of the United States and New Mexico. 
Rattlesnakes belong to the family of pit vipers (Crotalinae). These snakes have a pit 
between the eye and nostril on each side of the head, elliptical pupils, from one to six 
fangs (but usually two well-developed fangs), and one row of plates beneath the tail. 
The head is wider than the neck and body. The venom of these snakes affects the 
circulatory system. All reactions from snakebite are aggravated by acute fear and 
anxiety. Nonpoisonous snakes have two round pupils, no fangs or pit, and a double 
row of plates beneath the tail, and the head is not wider than the neck and body. 

Some of the pit vipers found in New Mexico are described below. The pit vipers 
rattlesnakes are the only poisonous snakes found in New Mexico. 

The timber rattlesnake, Crotalus horridus (also called banded rattlesnake, mountain 
rattler, and black rattler) is found in the uplands and mountains. Adults range from 36 
to 60 inches in length. 
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The western diamondback rattlesnake, Crotalus atrox and C. ruber, are found in 
the desert areas of New Mexico as far north as Albuquerque. They can grow to 72 
inches in length. 

The western or prairie rattlesnake, Crotalus viridis, are found almost everywhere 
in New Mexico. Adult snakes range from 30 to 60 inches in length. 

The blaclctail rattlesnake, Crotalus viridis, is typically found in the mountains and 
canyons of southern New Mexico. It can reach 60 inches in length. 

HantaviruslBubonic Plague Information. The Four Comers' mystery illness is an 
unexplained respiratory disease that has claimed several lives in New Mexico. 
Preliminary evidence has shown that the illness may be caused by a hantavirus that 
may be carried in the urine, saliva, and feces of rodents (particularly rats and mice). 
With the current concerns over the illness, it is a good idea for SNUNM personnel, 
especially those who work in remote locations, to be aware of the presence of any 
rodents and to take precautions when cleaning areas where rodents may have been. 
As such, the State of New Mexico Department of Health's preliminary 
recommendations, as of June 5, 1993, for rodent control are provided below. Note that 
some of the recommendations are geared toward living quarters but have been 
supplied here for your general information. Wherever possible, however, these 
recommendations should be applied to activities at SNUNM. 

ContrOlling Exposures to Rodent Populations: 

• Reduce the amount of food that is available for the rodents. 

- Food should be kept covered or in refrigerators. 

- Dirty dishes should not be left for long periods of time nor left to soak 
in water. 

- All bulk grains and animal foods should be stored outside the house in 
secure containers. 

- Birds should not be overfed. 

• Whenever possible, do not sleep on the floor. 

Indoor Areas: 

• Rodent droppings: 

- Use bleach (diluted as 1 part bleach to 10 parts water), alcohol, Lysol 
(or other diphenols) diluted as recommended on the bottle, or use 
hospital disinfectants (benzalkonium chloride) to kill the virus. 
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- Apply these cleaning solutions liberally (pour or spray them on the 
material) before sweeping or mopping floors. 

• 	 Animal bedding or nests: 

- First, fumigate with any commercially available insecticide that is 
indicated for fleas. It is not necessary to use more than the 
recommended amount. [NOTE: SNUNM employees are not permitted 
to apply their own pesticides. If you have a need for pesticide 
application, please contact Michael Vickers in Department 7816 at 844
7387.] 

- Bedding and nests should then be soaked in one of the solutions 
mentioned above. After they are thoroughly soaked but before they 
have dried, these materials may be removed. Preferably, use a long
handled shovel to remove the materials. Rubber gloves must be worn. 

Outdoor Areas: Any possible rodent harborages, such as wood piles or pinon cashes, 
SHOULD NOT be moved or cleared of rodents at this time. There is probably more 
danger if they are disturbed than if they are left alone. 

Disposal of Contaminated Materials: 

• 	 Rural Areas: 

The bedding, nests, or dead animals should be taken outside and 
buried in a 2-foot-deep hole. They may be safely burned prior to 
burial. 

- Following disposal of the rodent material, gloves should be washed in 
the solutions mentioned above before discarding them. 

• 	 Urban Areas: Contaminated materials should be soaked with the 
disinfectants mentioned above and then double-bagged for refuse 
collection. 

SNUNM employees should also be aware that bubonic plague has returned to 
Albuquerque's mountain area. The plague is an illness that is caused by bacteria and 
is most often transmitted to humans by the fleas of rodents. The recommendations 
provided above for contrOlling exposures to rodent populations should be followed, and 
all dead rodents, including rabbits and squirrels. should be avoided. 
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First Aid (Ref: American Red Cross Standard First Aid, 1993) 

Insect bites: 

• Signals 

- Presence of stinger 

- Pain 

- Swelling 

- Possible allergic reaction 


• Care 

- Remove stinger-scrape it away or use tweezers 
- Wash wound 
- Cover 
- Apply a cold pack 

Spider/Scorpion Bite/Sting: 

• Signals 

- Bite mark 
- Swelling 
- Pain 
- Nausea and vomiting 
- Difficulty breathing or swallowing. 

• Care 

- Wash wound 
- Apply a cold pack 
- Get medical care to receive antivenin 
- Call local emergency number, if necessary 

Snake bites: 

• Signals 

- Bite mark 

- Pain 


• Care 

- Wash wound 
Keep bitten part still and lower than the heart 
Call local emergency number. 
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Animal bites: 

• 	 Signals 

-	 Bite mark 

Bleeding 


• 	 Care 

- If bleeding is minor-wash wound 

Control bleeding 

Apply antibiotic ointment 

Cover 

- Get medical attention if wound bleeds severely or if you suspect 
animal has rabies 

Call local emergency number or contact animal control personnel 
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ATTACHMENT C 


Heat and Cold Stress 




Heat and Cold Stress 

Stress can contribute significantly to accidents or can hann workers in other ways. 

The term stress denotes the physical (gravity, mechanical force, heat, cold, pathogen, 
injury) and psychological (fear, anxiety, joy) forces that are experienced by individuals. 

The body's response to stress occurs in three stages: 

Alarm reaction in which the body recognizes the stressor and the pituitary-adreno
cortical system responds by increasing the heart rate and blood sugar level, 
decreasing digestive activity and dilating the pupils. 

Adaptive stage in which the body repairs the effects of stimulation and the stress 

symptoms disappear. 


Exhaustion stage in which the body can no longer adapt to stress and individuals 

may develop emotional disturbances and/or cardiovascular and renal diseases. 


The most common types of stress that affect field personnel are heat stress and cold 
stress. Current thinking is that heat and cold stress may be the most serious hazards 
to workers at waste sites with low chemical or radiological hazard levels. 

Heat Stress. For field workers, heat stress usually is a result of protective clothing 
decreasing natural body ventilation, although heat stress can occur at any time work is 
being perfonned at elevated temperatures. 

If the body's phYSiological processes fail to maintain a normal body temperature 
because of excessive heat, a number of physical reactions can occur ranging from 
mild (such as fatigue, irritability, anxiety, and decreased concentration, dexterity, or 
movement) to fatal. Because heat stress is one of the most common and potentially 
serious illnesses at hazardous waste sites, regular monitoring and other preventive 
measures are vital. 

Site workers must learn to recognize and treat the various fonns of heat stress. The 
best approach is preventive heat stress management. In general: 

• 	 Have workers drink 16 ounces of water before beginning work, such as in 
the morning or after lunch. Provide disposable 4-ounce cups and water 
that is maintained at 50 to 60 degrees Fahrenheit (oF). Urge workers to 
drink 1 to 2 of these cups of water every 20 minutes, for a total of 1 to 2 
gallons per day. Provide a cool, preferably air-conditioned area for rest 
breaks. Discourage the use of alcohol in nonworking hours, and 
discourage the intake of coffee during working hours. Monitor for signs of 
heat stress. 

• 	 Acclimate workers to site work conditions by slowly increasing workloads 
(Le., do not begin site work activities with extremely demanding activities). 
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• 	 Provide cooling devices to aid natural body ventilation. These devices, 
however, add weight, and their use should be balanced against worker 
efficiency. An example of a cooling aid is long cotton underwear which 
acts as a wick to help absorb moisture and protect the skin from direct 
contact with heat-absorbing protective clothing. 

• 	 Install mobile showers and/or hose-down facilities to reduce body 
temperature and to cool protective clothing. 

- In hot weather, conduct field activities In the early morning or 
evening. Ensure that adequate shelter is available to protect 
personnel against heat, cold, rain, snow, etc., which can decrease 
physical efficiency and increase the probability of both heat and cold 
stress. If possible, set up the command post in the shade. 

- In hot weather, rotate shifts of workers wearing impervious clothing. 
Good hygienic standards must be maintained by frequent changes 
of clothing and by showering. Clothing should be permitted to dry 
during rest periods. Persons who notice skin problems should 
immediately consult medical personnel. 

Heat stroke is an acute and dangerous reaction to heat stress caused by a failure of 
heat-regulating mechanisms of the body-the individual's temperature control system 
that causes sweating stops working correctly. Body temperature rises so high that 
brain damage and death will result if the person is not cooled quickly. 

• 	 Symptoms: Red, hot, dry skin, although the victim may have been 
sweating earlier; nausea; dizziness; confusion; extremely high body 
temperature, rapid respiratory and pulse rate; unconsciousness or coma. 

• 	 Treatment: Cool the victim quickly. If the body temperature is not 
brought down fast, permanent brain damage or death will result. Soak 
the victim in cool, but not cold, water; sponge the body with cool water; or 
pour water on the body to reduce the temperature to a safe level (102°F). 
Observe the victim and obtain medical help. Do not give coffee, tea, or 
alcoholic beverages. 

Heat exhaustion is a state of very definite weakness or exhaustion caused by the 
loss of fluids from the body. This condition is much less dangerous than heat stroke, 
but nonetheless, it must be treated. 

• 	 Symptoms: Pale, clammy, moist skin, profuse perspiration, and extreme 
weakness. Body temperature is normal, pulse is weak and rapid, and 
breathing is shallow. The victim may have a headache, may vomit, and 
may be dizzy. 

• 	 Treatment: Remove the victim to a cool, air-conditioned place; loosen 
clothing, place in a head-low position; and provide bed rest. Consult 
phYSician, especially in severe cases. The normal thirst mechanism is 
not sensitive enough to ensure body fluid replacement. Have patient 
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drink 1 to 2 cups water immediately, and every 20 minutes thereafter, 
until symptoms subside. Total water consumption should be about 1 to 2 
gallons per day. 

Heat cramps are caused by perspiration that is not balanced by adequate fluid 
intake. Heat cramps are often the first sign of a condition that can lead to heat stroke. 

• 	 Symptoms: Acute painful spasms of voluntary muscles (e.g., abdomen 
and extremities). 

• 	 Treatment: Remove the victim to a cool area and loosen clothing. Have 
patient drink 1 to 2 cups of water immediately and every 20 minutes 
thereafter, until symptoms subside. Total water consumption should be 1 
to 2 gallons per day. Consult with physician. 

Heat rash is caused by continuous exposure to heat and humid air and is aggravated 
by chafing clothes. The condition decreases ability to tolerate heat. 

• 	 Symptoms: Mild red rash, especially in areas of the body in contact with 
protective gear. 

• 	 Treatment: Decrease amount of time in protective gear, and provide 
powder to help absorb moisture and decrease chafing. 

Heat Stress Monitoring and Work Cycle Management. For strenuous field 
activities that are part of ongoing site work activities in hot weather, the following 
procedures shall be used to monitor the body's physiological response to heat and to 
manage the work cycle, even if workers are not wearing impervious clothing. 

These procedures are to be instituted when the temperature exceeds 70°F. 

If these procedures are required, a qualified site health and safety coordinator (SHSC) 
will perform and record them. 

• 	 Measure Heart Rate. Heart rate (HR) should be measured by the radial 
pulse for 30 seconds as early as possible in the resting period. The HR 
at the beginning of the rest period should not exceed 110 beats per 
minute. If the HR is higher, the next work period should be shortened by 
33 percent, while the length of the rest period stays the same. If the 
pulse rate still exceeds 110 beats per minute at the beginning of the next 
rest period, the following work cycle should be further shortened by 
33 percent. The procedure is continued until the rate is maintained below 
110 beats per minute. 

• 	 Measure Body Temperature. Body temperature should be measured 
orally with a clinical thermometer as early as possible in the resting 
period. Oral temperature (OT) at the beginning of the rest period should 
not exceed 99.6°F. If it does, the next work period should be shortened 
by 33 percent, while the length of the rest period stays the same. If the 
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OT exceeds 99.6°F at the beginning of the next period, the following work 
cycle should be further shortened by 33 percent. The procedure is 
continued until the body temperature is maintained below 99.6°F. 
Temperature and pulse can be simultaneously recorded using an 
oraVtemp probe. 

• 	 Manage WorklRest Schedule. The work/rest schedule (Table C-1) shall 
be used as a guideline. 

Table C-1 
Work/Rest Schedule 

Adjusted' 
Temperature (0J=) 

, 

, 

..... 
> ,.~;';C;ktiv~W~~me .(minlhr) 
,.' ""UsIngLevelBlq::Protectfve Gear 

75 or less 50 

80 40 

85 30 

90 20 

95 10 

100 o 
Calculate the adjusted temperature: T (adjusted) = T (actual) + (13 x fraction 

sunshine) 

Measure the air temperature with standard thermometer. Estimate fraction of sunshine 
by judging what percent the sun is out: 100% sunshine (no cloud cover) =1.0; 50% 
sunshine (50% cloud cover) =0.5; 0% sunshine (full cloud cover) =0.0). 

Reduce or increase the work cycle according to the guidelines under heart rate and 

body temperature. 


Cold Stress. Persons working outdoors in low temperatures, especially at or below 
freezing, are subject to cold stress. Exposure to extreme cold for a short time causes 
severe injury to the surface of the body or results in profound generalized cooling, 
causing death. Areas of the body that have high surface area-to-volume ratio, such as 
fingers, toes, and ears, are the most susceptible. 

Protective clothing generally does not afford protection against cold stress. In many 
instances, it increases susceptibility. 

Two factors influence the development of a cold injury: ambient temperature and the 
velocity of the wind. Wind chill is used to describe the chilling effect of moving air in 
combination with low temperature. 
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As a general rule, the greatest incremental increase in wind chili occurs when a wind 
of 5 miles per hour (mph) increases to 10 mph. Additionally. water conducts heat 240 
times faster than air. Thus, the body cools suddenly when chemical-protective 
equipment is removed if the clothing underneath is perspiration soaked. 

Frostbite. Local injury resulting from cold is included in the generic term frostbite. 

Frostbite symptoms of the extremities can be categorized as follows: 


• 	 Frost nip or incipient frostbite is characterized by sudden blanching or 
whitening of skin 

• 	 Superficial frostbite is characterized by skin with a waxy or white 
appearance and is firm to the tOUCh, but tissue beneath is resilient 

• 	 Deep frostbite is characterized by tissues that are cold, pale, and solid 

To administer first aid for frostbite 

• 	 The victim should be taken indoors and the areas of his/her body 
rewarmed quickly in 39 to 41°C (102 to 105°F) water. 

• 	 Warm drink-not coffee, tea, or alcohol-should be given to the victim. 

• 	 The victim must not smoke. 

• 	 The victim's frozen parts should be submersed in warm water or covered 
with warm clothes for 30 minutes, even though the tissue will be very 
painful as it thaws. Then the injured area should be elevated and 
protected from injury. Blisters should not be allowed to be broken. 

• 	 Cover the injured areas with sterile, soft, dry material. The victim should 
be kept warm and should be provided immediate medical care. 

• 	 After thawing, the victim should try to move the injured areas a little, but 
no more than can be done alone, without help. 

Note: 

• 	 Do not rub the frostbitten part (this may cause gangrene). 
• 	 Do not use ice, snow, gasoline, or anything cold on the frostbitten area. 
• 	 Do not use heat lamps or hot water bottles to rewarm the part. 
• 	 Do not place the part nea r a hot stove. 

Systemic hypothermia is caused by exposure to freezing or rapidly dropping 

temperature. Its symptoms are usually exhibited in five stages: 
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• 	 Shivering 

• 	 Apathy, listlessness, sleepiness, and (sometimes) rapid cooling of the 
body to less than 95°F 

• 	 An unconsciousness, glassy stare, slow pulse, and slow respiratory rate 

• 	 Freezing of the extremities 

• 	 Numbness 

• 	 Death 

As a general rule, field activities shall be curtailed if equivalent chill temperature as 
defined in Table C-2 is below O°F, unless the activity is of an emergency nature. 
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5 
~ Table C-2 
~ Cooling Power On Exposed Flesh Expressed As An Equivalent 
ill z Temperature Under Calm Conditions· 

~ 
r. 


ACTUAL TEMPERATURE READING eF) 

~ » 50 40 30 20 10 0 -10 ·20 -30 -40 -50 -60 

Wind Speed 
[miles per hour 

Estimated 

Equivalent Chill Temperature (OF) 

(mph)] 


calm ·30 -40 -50 -60 

5 

50 40 30 20 10 0 -10 ·20 

48 37 27 16 6 -5 -15 -26 -36 -47 -57 -68 

10 40 28 16 4 -9 -24 ~ -46 -58 -70 -83 -95 

15 36 22 9 -5 -18 -32 r ··-45 -58 -72 -85 -99 -112 

20 32 18 4 -10 -25 -39 -53- 67 -82 
-

-96 -110 -121I 
-29 -44 -59 -74 -88 -104 -118 -13325 30 16 0 -15~ 

...... -33 -48 -63 -79 -94 -109 -125 -140 

35 

28 13 -2 -1830 

-82 -98 -113 -129 -145 

40 

27 11 -4 -20 -35 -51 -67 

-85 -100 -116 -132 -148 

(Wind speeds 

-37 -53 -8926 10 -6 -21 

GREAT DANGER Flesh may freeze within 30 
greater than 

INCREASING DANGER LITTLE DANGER in <hr with dry 
Danger from freezing of seconds. 

40 mph have 
skin. Maximum danger of false 

exposed flesh within one 

little additional 


sense of security. 
minute. 


effect.) 


Trenchfoot and immersion foot may occur at any point on this chart. ~ 
~ 

*Developed by U.S. Army Research Institute of Environmental Medicine, Natick, MA. i 
~ Reference: American Conference of Governmental Industrial Hygiene, Threshold Limit Values for Chemical Substances in the Work 
§ Environment for 1984-1985. 

I 
~ 

i 
~ 
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Outline of Radiation Protection Requirements for 

Environmental Restoration Activities in 


Radioactive Materials Management Areas, 

Underground Radioactive Materials Management Areas, 


Soil Contamination Areas, etc. 




Outline of Radiation Protection Requirements for 

Environmental Restoration Activities in 


Radioactive Materials Management Areas, 

Underground Radioactive Materials Management Areas, 


Soil Contamination Areas, Etc. 


Training 

• 	 RAD210 Radiological Worker Training--Core Academics 

• 	 RAD220 Radiological Worker Training-High Radiation Safety 

• 	 RAD230 Radiological Worker Training--Contamination Control 

• 	 RAD215 and RSP215X Air Purifying Respirator Training and Fit Test 
(Level C Work) or equivalent 

• 	 RSP200 Air Supplied Respirator Training (Level B Work) 

Dosimetry 

• 	 Whole-body thermoluminescent dosimeters (TLD) 

• 	 Extremity TLD if contact (hands-on) radiation levels greater than 50 
millirems (mrem) per hour encountered or expected (highly unlikely for 
most environmental restoration work) 

• 	 Internal dosimetry-bioassay or whole-body count if potential exists to 
exceed 100 mremlyear from internal exposure (ensure baseline 
performed prior to start of work) 

Protective Clothing 

• 	 Tyvek coveralls with hood and booties attached (Saranex if contaminated 
liquids expected). 

• 	 Steel-toed boots (for drilling and other heavy equipment operations or 
when drop hazards exist). 

• 	 Rubber overshoes. 

• 	 Cotton glove liners. 

• 	 Rubber anti-C gloves (nitrile or other appropriate chemical protection may 
be used if rubber is not satisfactory for the chemical hazards). 

• 	 Work gloves over anti-C gloves for drillers/heavy equipment operators. 
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• 	 Hard hat (for drilling and other heavy equipment operations or when 
overhead hazards exist). 

• 	 Full-face air purifying respirator with high-efficiency particulate air filter (or 
combo cartridge as appropriate for chemical hazards) for Level C work. If 
contamination surveys and air monitoring during the first 30 to 50 feet of 
drilling show no problems and if it is unlikely that contamination will be 
encountered during further drilling, downgrade to Level 0 and continue 
surveys and air monitoring (on a less stringent basis). 

• 	 Safety glasses for drilling and other operations where eye hazards exist 
(not required if in full-face air-purifying respirators [APR] or self-contained 
breathing apparatus). 

• 	 Booties, or booties and gloves only, may be appropriate for inspecting! 
visiting sites with surface contaminants if no work is being performed that 
may result in skin or clothing contamination. 

EquipmentiMaterials Survey Requirements 

• 	 General: All equipment must be verified to be free of radioactive 
contamination prior to release from the site. These surveys must be 
performed prior to any equipment decontamination to determine the 
radiological status of any waste before it is generated. 

• 	 Drilling: Contamination surveys will be performed during every trip out of 
the hole (before beginning decontamination activities) on representative 
sections of drill pipe and polyvinyl chloride (PVC) core sleeves. 
Contamination surveys will be performed daily (or more often, if 
necessary) on representative portions of the drill rig and in the core 
handling areas. Frequent surveys on the drill pipe and rig will aid in 
determining what, if any, potential exists for contamination on inaccessible 
surfaces of the rig (which is most of the rig) before final release. Core 
samples can be screened for gamma radiation, with an Nal detector. 
From a health and safety standpoint, the contamination surveys should be 
enough to evaluate the situation; therefore, core screening is required and 
may be useful information for site or waste characterization. The task 
leader will make this decision. 

• 	 Trenching: Surveys must be conducted in the trench after every couple 
of feet of excavation (dig, survey, dig, survey, etc.). The backhoe must 
also be surveyed periodically and definitely for final release. A 
representative survey includes the bucket, wheels, control area, and 
possibly some additional areas at the Health Physic's (HP) discretion of 
SNLlNM's HP department. 
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Air Monitoring 

Intrusive work: General area and personnel (lapel) air sampling can be performed. 
During Level C operations, the air sampling information is used to ensure that levels do 
exceed the limits for using APRs and to provide justification for future downgrading. 
During Level 0 operations, the air sampling information verifies that respirators are not 
required or indicates the need for Level C operations. Air sampling also indicates the 
need to initiate bioassay or whole-body counting. 

Personnel Contamination Monitoring 

Personnel monitoring is required prior to site exit. Personal protective equipment 
(PPE) for reuse must be checked prior to removal. Radiation Protection Operation 
personnel will determine whether the PPE can be reused as well as the criteria for 
determining acceptable used PPE. If the results are negative and the integrity of the 
PPE is good, only a spot-check on skin and clothing is required. During drilling 
operations, this monitoring requirement can be eliminated when the decision is made 
to downgrade from Level C, provided contamination surveys of the drill pipe, etc., 
continue to show no contamination. 
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1.0 INTRODUCTION 


Annex IV of the Program Implementation Plan (PIP) (SNUNM February 1995) describes the 
management of information for the Sandia National LaboratorieslNew Mexico (SNUNM) 

Environmental Restoration (ER) Project. This annex of the Operable Unit (OU) 1335 
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Work Plan is 
tiered to Annex IV of the PIP and describes the methods and procedures applicable to the 
collection, maintenance, and reporting of information generated during the OU 1335 RFI 
project. This Information Management Project Plan will be implemented to meet the 
requirements specified in the Hazardous and Solid Waste Amendments (HSWA) 
Module IV R.3.g (Table IV-1-1) (EPA August 1993) of the SNUNM RCRA Hazardous Waste 
Management Facility Permit (EPA August 1992). 

Table IV-1-1 

HSWA Module Requirements for the OU 1335 


Information Management Project Plan 


HSWA Requirement HSWAiReferenoe::I' ···}'Location in the IMPP 

Identify data records R.3.g 1.0, 2.1, 2.2, 
4.1, 4.2, 4.3, 4.4 

• 
Data retention B.9 1.0,2.4 

: Identify documentation procedures R.3.g 2.1, 2.2, 2.3, 3.0 

: Identify project file requirements R.3.g 2.1, 2.2, 2.3, 2.4 

! Identify flow of reported data R.3.g 2.1, 2.2, 2.4, 
Figure 2-1 

Identify parameters needed for 
data record 

R.3.g.1 3.0 

Identify data format for reporting R.3.g.2 3.0 

Information generated during the au 1335 RFI may include 

• 	 Field data from physical land surveys of solid waste management units (SWMU) 
boundaries and features, ordnance and radiological surveys, SWMU 
characterization, and site monitoring carried out to meet health and safety 
requirements specified in the Health and Safety Project Plan, Annex III of this work 
plan 

• 	 Laboratory analytical data generated from SWMU characterization or general 
response actions 
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• Photographs that document past and present SWMU conditions 

• Quarterly Progress Reports, Phase Reports, and/or the RFI Report/Summary 

All information gathered or generated from activities carried out to meet the requirements of 
the HSWA Module will be maintained at SNUNM during the term of the permit, including any 
reissued permits. 
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2.0 FLOW OF RECORDS 


2.1 Field Data 

Field data may be generated during the OU 1335 RFI from activities such as unexploded 
ordnance/high explosives surveys, radiological surveys, soil sampling, and land 
survey/mapping activities. All field data will be recorded in field notebooks, on field maps and 
data sheets, or electronically in conformance with the specific field operating procedure for 
each activity (PRO 92-04). 

Figure IV-2-1 shows the flow of field data and sample records for OU 1335. Field samples 
collected for shipment to contract laboratories will be tracked, handled, and shipped through 
the Sample Management Office (SMO). The sample collection log, chain-of-custody 

documentation, shippers waybill, and other appropriate information will be held in the SMO 
data base. The OU 1335 field team leaders are responsible for ensuring that all field data are 

collected and recorded and that the integrity of all field data and sample numbers is 
maintained prior to forwarding the data to the OU 1335 task leader for review and submittal 
into the Geographic Information System (GIS) (AOP 94-27 and AOP 94-30). Data recorded 
electronica"y will be checked by a technician familiar with the recording instrument to verify 
that data of sufficient quality and quantity have been recorded. If necessary, manipulation of 
electronic data will be done on back-up copies to ensure the integrity of the original recorded 
data. Electronic data will be transferred into the GIS by a qualified data-base operator 
(AOP 94-29). Once field data have been entered into the GIS, a hard copy will be printed 

from the appropriate data base to verify that data are entered correctly (AOP 94-32). All 
original field records and verified data entry sheets will be sent to the Environmental 

Operations Records Center (EORC) after review by the OU 1335 task leader. 

2.2 Sample Analyses 

Analytical data may be obtained on samples of soil, waste, and debris material. Analytical 
data received from contract laboratories will be reviewed by the SMO (Figure IV-2-1) to verify 
that the laboratory has met the precision and accuracy of the analytical methods through 
analysis of the appropriate number of blanks, duplicates, and spikes. After the SMO has 
validated the analytical data, all original documents associated with the tracking, handling, 
shipment, and analytical results are forwarded to the OU 1335 task leader. The OU 1335 task 

leader is responsible for ensuring that pertinent data are entered into the GIS data base and 
that all Original records are submitted to the EORC. Data entered manually into the data base 

will be verified by printing a hard copy and checking the entries. Data that are transferred 
electronically to the data base will be printed and checked to verify the transfer process. All 
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2.3 

checked printouts will be retained as verification of proper data entry and will be submitted to 

the EORC. 

Information Management System 

The OU 1335 project will submit appropriate records to maintain a fully integrated Information 
Management System to ensure the integrity of all project records, including field data and 
analytical data. Prior to implementation of the RFI, the OU 1335 task leader will meet with the 
GIS manager to define the project's specific information management needs and verify the 
type and quantity of records which are anticipated for submittal to the IMS. The submittal, 
verification, and maintenance of OU 1335 records are addressed in the following SNUNM 
administrative operating procedures (AOP): 

• 	 AOP 94-27, "Data Flowll--defines the data-flow process from initial collection to final 
disposition 

• 	 AOP 94-30, "Manual Data Entryll--defines how data will be entered in the GIS data 
base via manual screen entry 

• 	 AOP 94-29, IIElectronic File Transfer"--defines the procedure for electronic data 
transfer into and out of the data base 

• 	 AOP 94-32, "Data Verification"--defines the process of verifying that data have 
been correctly entered into the data base 

• 	 AOP 94-26, IIData Archivell--defines the procedures for archiving GIS data 

Back-up and retrieval of project data will be conducted by GIS data-base operators 
(AOP 94-28). Data may be retrieved from the data base so that copies of data sets can be 
analyzed or manipulated using software modules (Le., statistical analysis or data contouring). 
The results of these analyses can constitute new data sets that must be validated and then 
resubmitted to the data base, as described above. All project data will be backed up to tape 
media on a weekly basis, and tapes will be archived using dual storage. Retrieval of data 
from the data bases will be carried out by submitting a Data Retrieval Request Form, if hard 
copy is required, or by acceSSing the data base from computer terminals. Data-base 
modification or data deletion will not be possible from random access terminals and is only 

permissible when carried out by a data-base operator under the direction of the OU 1335 task 
leader (AOP 94-31). 
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2.4 Project File Management 

The EORC is responsible for maintaining and retrieving of all OU 1335 project records and is 

the repository for official copies of all of these records. The OU 1335 task leader is 
responsible for submitting all pertinent project records to the EORC and for ensuring that the 
records are maintained until their submittal. Records will be kept under control at the EORC 
at all times; modification of records is prohibited. If subsequent revisions are needed to a 
document, both the original and the revision will be maintained and appropriately labeled. 
Records will be stored by fiscal year so that retention period requirements can be easily 
adhered to later. The general flow of records within the OU 1335 project is illustrated in 
Figure IV-2-1. 

Additionally, AOPs in the EORC manual are in place to support the OU 1335 task leader in 
the proper management of records generated during the RFI. These include, but are not 

limited to 

• 	 An on-line index and a classification scheme (AOP 94-02), with procedures and 
information regarding training staff on coding and submitting records (AOP 94-04) 

• 	 Developing central records facility, with controlled access and protection of vital 
records 

• 	 Retaining all records until an approved retention/disposition schedule is available for 
SNUNM divisions 

• 	 Provisions for public access to appropriate records (AOP 94-07) through the U.S. 
Department of Energy (DOE) (see Annex V of this work plan) 

The EORC also provides a process for contrOlling documents (AOP 94-03) specifying the 
requirements of prescribed or critical RFI activities. These documents will include, but are not 
limited to, the project's quality assurance (QA) requirements, work plans, records 
requirements, sampling and analysis reqUirements. and standard operating procedures. Such 
documents, including revisions. shall be reviewed for conformance with the ER Projecfs QA 
requirements and shall be approved for release by authorized personnel. Receipt 
acknowledgment will ensure that the current versions of these documents are used by 
OU 1335 personnel performing the work. 
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3.0 DATA PRESENTATION AND REPORTING 


Data presentation and reporting will be in accordance with the HSWA Module and the generic 
Quality Assurance Project Plan (QAPjP) (Annex " of the PIP [SNLJNM February 1995]). 
Laboratories conducting sample analysis must provide a data package containing analytical 
results for all samples received, data for laboratory QAlquality control (Qe) samples, initial 
and continuing calibration results, raw data (e.g., gas chromatographs), and calculations used 
in precision and accuracy estimates. A data validation summary will be appended to the RFI 
Report/Summary and will include a discussion of qualifiers and overall data acceptability. 

All data in the RFI Report/Summary will be arranged and presented in a clear and logical 
format. The data record will consist of raw analytical data and field data in table format. It will 

include the following: 

• Sample/measurement identification 

• Sample/measurement location, type, matrix 

• Date of sampling 

• Laboratory identification number 

• Analytical method 

• Result of analysis 

• Detection limit 

• Reporting units 

• Qualifiers (if applicable) 

In addition to raw data tables, sorted summary tables will be used to display trends or patterns 
in the data or statistical results. These tables will consist of subsets of the raw data 
generated by manipulating the raw data on one or more computer spreadsheet programs. In 
all cases, sorted data will be traceable to raw data for Verification purposes. 

Graphical methods of data presentation will be used to supplement information presented in 
tables. Line and bar graphs may be used to display contaminant concentrations as a function 
of distance from the source, depth, or other parameter. Maps, plan views, and vertical profiles 
will be used to delineate sample area boundaries, site topography, and areas of potential 
releases of hazardous wastes or constituents. Isopleth maps, vertical borehole logs, geologic 
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cross sections, and other graphical methods will be provided as necessary to present data 

and information collected during the RFI. 
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4.0 INTEGRATION WITH OTHER OU 1335 PLANS 


4.1 OU 1335 Quality Assurance Project Plan 

The au 1335 task leader will ensure that all records specified in the generic Quality 
Assurance Project Plan (QAPjP) (Annex II of the PIP work plan) are included with au 1335 
project files. These records include 

• 	 Field logs and sample collection forms (Section 6.1 of the QAPjP) 

• 	 Field custody documentation (Section 7.1 of the QAPjP) 

• 	 Information associated with data reduction, validation, and reporting (Chapter 10.0 
of the QAPjP) 

au 1335 project records will be maintained throughout the AFt process, as described in the 
generic QAPjP (Annex II of the PIP SNUNM February 1995). The au 1335 task leader is 
responsible for protecting records until they are submitted to the EaAC. The level of 
protection afforded by the au 1335 task leader will be commensurate with the value of the 
information contained in the record. Upon receipt of a record, the EaAC will store the original 
of the record in a protected environment. 

4.2 OU 1335 Health and Safety Project Plan 

The au 1335 task leader will ensure that records generated from activities carried out to meet 
requirements in the Health and Safety Project Plan (HSPP) (Annex III of this work plan) 
become part of the file record. These records include 

• 	 Training records reflecting courses in the Environmental Safety and Health (ES&H) 
Training Catalog and any pertinent safety briefings conducted prior to field work 
(Section 5.2 of HSPP) 

• 	 Medical surveillance forms and certification from medical surveillance program 
(Section 5.4 of HSPP) 

• 	 Field-monitoring data (e.g .• volatile organic compounds) (Section 8.3 of HSPP) 

• 	 Logbooks of on-site workers or visitors (Section 8.1 of HSPP) 

• 	 Contingency plans for emergency response procedures (Section 10.0 of HSPP) 
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4.3 OU 1335 Project Management Plan 

OU 1335 reporting requirements required by the HSWA Module are summarized in the Project 
Management Plan (Annex I of this work plan). Reports resulting from work on the OU 1335 
RFI are considered records and will be submitted and maintained in the EORC. These 
records include 

• Quarterly Progress Reports 

• Phase Reports 

• RFI Report!Summary 

4.4 OU 1335 Community Relations Project Plan 

The HSWA Module (EPA August 1993) requires that records be made available to the public, 
as discussed in the Community Relations Project Plan (Annex V of this work plan). These 
records will include Quarterly Progress Reports, Phase Reports, and the RFI Report! 
Summary. 

A complete collection of all OU 1335 major documents and ER Project documents will be 

available for public review at the DOE reading room located at 

National Atomic Museum 

Kirtland Air Force Base 

20358 Wyoming Blvd. SE 

Albuquerque, NM 

Telephone: (505) 845-4378 

Hours: Monday to Friday, 9 to 5 


Public access to paper copies of major documents will be available for public review at the 
public information repository located at 

Technical-Vocational Institute Library 

525 Buena Vista SE 

Albuquerque, NM 

Telephone: (505) 224-3274 

Hours: Monday to Thursday. 7 to 9:30 


Friday, 7 to 5 

Saturday, 8 to 5 
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AOP 94-30 	 Sandia National Laboratories (SNUNM). in preparation. -Manual Data Entry; 
Sandia National Laboratories, Albuquerque. New Mexico. 

AOP 94-31 	 Sandia National Laboratories (SNUNM). in preparation. -Data Modification and 
Deletion,- Sandia National Laboratories, Albuquerque. New Mexico. 

AOP 94-32 	 Sandia National Laboratories (SNUNM), in preparation. -Data Verification,
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OU 1335 Community Relations Project Plan 
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1.0 OVERVIEW OF COMMUNITY RELATIONS PROJECT PLAN 


This Community Relations Project Plan (CRPP) for Operable Unit (OU) 1335 describes the 
activities that must be performed in order to ensure compliance with the specific requirements 
of Hazardous and Solid Waste Amendments (HSWA) Module IV.R.3J (Table V-1-1) (EPA 
August 1993) of the Sandia National LaboratorieslNew Mexico (SNUNM) Resource 
Conservation and Recovery Act (RCRA) Hazardous Waste Management Facility Permit (EPA 
August 1992). This CRPP is tiered to the Community Relations Program Plan presented in 
Annex V of the Program Implementation Plan (SNUNM February 1995). 

SNUNM will meet the community relations requirements of RCRA and comply with the 
applicable substantive requirements of the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) and the National Environmental Policy Act (NEPA). 
As shown in Figure V-1-1, public participation is only required during a Corrective Measures 
Study by the RCRA corrective action process. However, SNUNM will also provide 
opportunities for public participation during the five-year RCRA Facility Investigation (RFI) 
process, as described in this project plan and illustrated in Figure V-1-2. This public 
participation process addresses all of the HSWA Module IV.R.3.i requirements for the 
dissemination of information to the public regarding investigation activities and results. 

OU 1335 is comprised of the following 23 Environmental Restoration (ER) sites: 6, 14, 17,38, 
39,53,54,55,56,85,86,89,90,91,103,108,109,112, 115, 117, 191, 193, and 194. The 
OU 1335 sites are located on the broad west-sloping plain flanking the western margin of the 
Manzanita Mountains in the southern portion of Kirtland Air Force Base. ER Sites 54, 55, and 
191 occupy U.S. Air Force land. All other OU 1335 sites occupy U.S. Air Force land permitted 
to the Department of Energy/Sandia National Laboratories (DOElSNL). 

Table V-1-2 provides the projected schedule for activities related to the OU 1335 RFI process. 
The RFI process for OU 1335 was initiated on October 1, 1993; the completion of the RFI 
process is scheduled to be August 17, 1998. The public will have the opportunity to 
participate throughout the RFI process. 
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Table V-1-1 

HSWA Module Requirements for the OU 1335 Community Relations Project Plan 


.... . 

;HSWA Requirement <'ci:;HSWAReference location in CRPP 

Community relations mailing list R.3.i.1 2.1 

Informal meetings R.3.i.2 2.5 

News releases, fact sheets, work plan R.3.i.3 2.2.2.7 
submittals, quarterly progress reports 

Reading room/public information reporting R.3.i.4 2.3 
and ER documents 

Public tours and briefings R.3.i.5 2.5 

Notification of off-site releases R.3.i.6 2.8 

Participation with the Bernalillo Countyl R.3.i.7 2.5 
KAFB Environmental Working Group 

Notify public of opportunities to observe field R.3.i.8 2.6 
data-gathering activities 

Presentation of waste minimization results R.3.i.10 2.5 

Provide written responses pertaining to R.3.i.11 2.5 
unanswered activities subject to the permit 

HSWA = Hazardous and Solid Waste Amendments 
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Figure V-1-1 

Opportunities Mandated by Regulations for Public Participation 


During the RCRA Corrective Action Process 


V-3 



DOE Operator 	 Regulatory Agency 

Approval of draft Draft OU 1335 OU1335Work Plan Work Plan 
Public Participation: 
• Copy of OU 1335 Work Plan in 
reading room/information 
re\X>sito~ 

• Public in rmation meeting{s) 
• Citizen Advisory Board (CAB) input 
• Fact sheet(s) 

t 
I Final OU 1335 Work Plan 

t 
Public Participation: 
• Public information meeting{s) 
• CAB input Plan RFI field • Fact sheet{s) 

work and VCMs • Final OU 1335 Work Plan in reading 
room/information re\X>sitory + 

Public Participation:
Conduct RFI field ~ 

• Public OU 1335 tours work and VCMs 

+ 
• Observation of field sampling 
activities 

• CAB Input 
Approval of draft 

Draft Phase Phase Re\X>rt(s)
Reports on r+ Public Participation: 


results 

characterization 

• Public information meeting(s) 
• CAB input 

L. • Fact sheet(s) on status of OU 1335 
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-	 Public Participation:Continue RFI ~ • Public OU 1335 tours field work 

t 
• Observation of field sampling 

activities 
• CAB inout 

Com~lete RFI 

fied work. 
 Public particigation: 

write report 
 • Copy of dra 	 RFI Re\X>rt/Summary in 
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• PubliC Information meeting(s) r • CAB Input 
• Fact Sheet(s) 

Approval of draft 
Summary 

Draft RFI Report/ I _ 
RFI Re\X>rtj 
Summary 

.I 

, 

Final RFI Report/Summary I 

+ 

PubliC PartiCipation: 
• Publ,c Information meeting(s) 
• CAB Input 
• Fact Sheet(S) 
• Final RFI Re\X>rt/Summary in 
reading room/information repository 
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Figure V-1-2 

Opportunities for Public Participation During the OU 1335 RCRA RFI 


V·4 

11/17/95 



Table V-1-2 


Projected Schedule for OU 1335 RFI Process· 


. Submit NFAs June 1995 March 1999 

October 1994 December 1998 VCMs 

June 1995 December 1998 RFI field work 

Waste management October 1994 December 1999 

NFA =No further action 

RFI = RCRA facility investigation 

VCM = Voluntary corrective measure 


All information concerning ER Project activities at OU 1335 will originate with or be provided to 

the public through the ER Project Community Relations Coordinator, who can be contacted as 

follows: 

Will Keener 

Community Relations Coordinator 

Environmental Restoration Project 

Sandia National Laboratories 

P.O. Box 5800 

Albuquerque, New Mexico 87185 

Phone Number (505) 844-4207 
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2.0 COMMUNITY RELATIONS ACTIVITIES 


The following subsections provide a brief description of community relations activities to be 
conducted at OU 1335 during the RFI process. The scope of each activity may be tailored to 

respond to public information needs. 

2.1 Community Relations Mailing List 

The Community Relations Coordinator maintains the ER Project mailing list and will 

periodically add to it any parties interested in RFI activities conducted at OU 1335, as well as 

current and former workers at OU 1335. Individuals on the mailing list will be sent information 

on scheduled meetings and OU 1335 activities. Currently there are 600 names on the ER 

Project mailing list. 

2.2 OU 1335 Fact Sheet 

The Community Relations Office has developed and distributed to the public a fact sheet that 

presents general information pertinent to the ER Project. The ER Project has developed an 

information sheet that shows the location of the OU 1335 sites, summarizes site histories and 
uses, lists known contaminants of concem, and describes completed ER activities and future 
scheduled activities for each site. The fact sheet will be mailed to all interested parties. The 

fact sheet will be updated as public information needs change and as the RFI process 
progresses. 

2.3 DOE Reading Room/Public Information Repository 

As it is developed, a complete collection of ER documents and data associated with OU 1335, 

such as the RFI Work Plan, Quarterly Progress Reports, and the RFI Report/Summary, will be 

made available for public review at the DOE Reading Room. The DOE Reading Room is 
located at 

National Atomic Museum 
KAFB 
20358 Wyoming Blvd. SE 
Albuquerque, New Mexico 
Telephone: (505) 845-4378 
Hours: Monday to Friday, 9 a.m. to 5 p.m. 
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In addition, major ER Project documents will be made available for public review at the public 

information repository. The public information repository is located at 

Technical-Vocational Institute Library 
525 Buena Vista SE 
Albuquerque, New Mexico 
Telephone: (505) 224-3274 
Hours: Monday to Thursday, 7 to 9:30 

Friday, 7 to 5 
Saturday, 8 to 5 

A copy of the OU 1335 Draft RFI Work Plan will be available at both the DOE Reading Room 
and the public information repository in 1996. 

2.4 	 Informal Public Review and Comment on the Draft 
OU 1335 RFI Work Plan 

SNUNM encourages informal review and comment on the Draft RFI Work Plan for OU 1335, 
which includes the proposed field sampling plans. Comments on the planned numbers of 
samples, types of samples, and quality assurance samples (e.g., duplicate samples) will be 
incorporated, as appropriate, into the Final RFI Work Plan for OU 1335. As the RFI for 
OU 1335 is implemented, SNUNM will summarize technical progress in Quarterly Progress 
Reports, as required in HSWA Module IV.F.1. 

2.5 	 Quarterly Public Information Meetings, Informal Citizen 
Meetings, Tours, and Responses to Inquiries 

Quarterly information meetings (February, May, August, and November) have been initiated to 
introduce the community to the ER Project. Future quarterly public information meetings will 
include discussion of specific OU 1335 activities and significant milestones during the RFI 
process. The presenters will also respond to public requests for specific activity information 
during these meetings. Public members will have the opportunity to request that items be 
placed on the agenda. The results of the waste minimization plan will also be presented at 
least annually at one of these scheduled public meetings. 

If an issue of concern with limited interest is raised at a public information meeting, a special 
briefing or a one-to-one meeting may be necessary. Written responses will be provided to a/l 
unanswered questions pertaining to ER Project activities. The Community Relations 
Coordinator and the OU 1335 Task Leader will coordinate responses to such inquiries. 
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In addition, tours of inactive waste sites and infonnal citizen group meetings, involving 

SNUNM and DOE personnel and representatives of targeted audiences, will be held upon 

request. The Community Relations Coordinator will also attend meetings, present requested 

infonnation, and respond to questions of the Bemalillo County/KAFB Environmental Working 

Group. 

A yearly report in the SNUNM publication Lab News will update ER Project activities at 

SNUNM ER sites and provide a summary of future activities. Reprints of these articles will be 
available to the public at quarterly meetings and upon request from the SNUNM Public 

Relations Department. 

2.6 	 Opportunities for Public Observance of Field Data
Gathering Activities at OU 1335 

Interested community groups will be notified of opportunities to observe field data-gathering 

activities conducted at OU 1335 during the RFI process. Observation opportunities will 

correspond to the field sampling schedules presented in the OU 1335 Project Management 

Plan (Annex I of this work plan). PartiCipation in these activities may require safety training 

pursuant to Title 29 of the Code of Federal Regulations, Section 1910.120. The required 

training will be described in the public notice. 

2.7 	 News Releases for Local Media 

As major ER Project milestones related to activities at OU 1335 are reached under applicable 

CERCLA, RCRA, and NEPA regulations, news releases will be issued to local media. Such 
milestones include completion of remedial investigation/feasibility studies, interim actions at a 

site, final selection of remedial action and records of decision, release of RFI reports, and 

implementation of corrective measures. 

2.8 	 Emergency Procedures for Off-Site Releases 

In accordance with DOE Order 5500.4 (DOE August 1981), an Emergency Operations Center 

(EOC) Public Relations Office will be activated in the event of any emergency situation 

involving an actual, potential, or perceived threat to public health and safety of the 

environment. The EOC Public Relations Office will provide accurate and timely information to 

the public regarding any such emergency event. 
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2.9 Site-Specific Citizen Advisory Board 

The Community Relations Department at SNUNM is facilitating the development of a site
specific citizen advisory board (CAB) that will provide policy and technical advice related to 
ER and waste management activities to the DOE, the New Mexico Environment Department 
(NMED). and the Environmental Protection Agency. The DOE will provide funding for 
technical assistance and administrative services for the CAB. The board will be comprised of 
individuals selected by the NMED and approved by the DOE. 
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