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EXECUTIVE SUMMARY 
 
 
A release of mercury to the environment was discovered in June 2005 in soil adjacent to 
Building 6536, Solid Waste Management Unit (SWMU) 105, located in Technical Area III at 
Sandia National Laboratories/New Mexico (SNL/NM).  A Voluntary Corrective Action (VCA) was 
conducted by SNL/NM at SWMU 105 to address the mercury spill.  The VCA activities included 
excavation and off-site disposal of mercury-contaminated soil, collection of confirmatory soil 
samples, and characterization of the extent of mercury contamination.  Both human health and 
ecological risk assessments were performed using the analytical results of the confirmatory soil 
samples.  The activities of the VCA are consistent with the overall corrective action objectives 
set forth in Section VI of the Compliance Order on Consent from the New Mexico Environment 
Department (NMED April 2004).  SWMU 105 is being proposed for Corrective Action Complete 
with Controls. 



 

AL/7-06/WP/SNL06:R5856.doc  840857.06.06  07/06/06 9:16 AM xii

This page intentionally left blank. 
 
 



 

AL/7-06/WP/SNL06:R5856.doc  840857.06.06  07/06/06 12:40 PM 1-1

1.0   INTRODUCTION 

The Solid Waste Management Unit (SWMU) 105 is located in Technical Area III at the 
U.S. Department of Energy (DOE) Sandia National Laboratories/New Mexico (SNL/NM) facility, 
which is located on the federally owned Kirtland Air Force Base and permitted to the DOE 
(Figure 1-1).  In August 1994, an administrative no further action (NFA) proposal was submitted 
to the U.S. Environmental Protection Agency (EPA) (the regulatory authority at the time), which 
included SWMU 105 (SNL/NM August 1994).  In July 1995, SWMU 105 was determined to be 
appropriate for NFA, and the site was removed from the DOE/Sandia Corporation Resource 
Conservation and Recovery Act (RCRA) Permit in December 1995 (Davis December 1995).  
Written notification of a newly discovered subsurface release at SWMU 105 was transmitted 
to the New Mexico Environment Department (NMED) Hazardous Waste Bureau (HWB) on 
July 13, 2005 (Wagner July 2005).  Due to the nature of the subsurface release, any surface 
investigation prior to July 2005 would not have detected the contamination.  Table 1-1 presents 
a chronology of events for SWMU 105. 
 
The Environmental Restoration (ER) Project at SNL/NM completed a Voluntary Corrective 
Action (VCA) at SWMU 105 in order to characterize the extent of mercury contamination in the 
soil adjacent to Building 6536 and to conduct an expedited remediation of the contamination 
(Figure 1-2).  A Phase I VCA (P1VCA), limited to a portion of the site, was conducted in 
September 2005 (SNL/NM September 2005).  However, mercury contamination was found to 
be more extensive than initially anticipated, and a second phase was necessary to address the 
entire site. 
 
 
1.1 Description and History of Building 6536 
 
Building 6536, the Radiant Heat Facility, was originally constructed as the Re-Entry Burn-Up 
Facility but has also been used to simulate many types of high-heat environments (Shaw 
October 2004).  The main part of Building 6536 was built in 1967, a mezzanine was added in 
1980, and the two westernmost rooms (112 and 113, also known as 6536A and 6536B, 
respectively) were added in 1983.  Room 113 was also known as the Equipment Room.  An 
SNL/NM Industrial Hygiene (IH) report in 1977 states that a mercury vacuum tube exploded 
(location not specified), but no mercury vapor was detected (SNL/NM February 1977).  A 1982 
investigation report indicated that approximately 10 cubic centimeters of visible mercury had 
been spilled on a lab bench (location not specified) and on a desktop (SNL/NM February 1982).  
The visible mercury was picked up with a mercury vacuum cleaner and no mercury vapor was 
detected after the cleanup.  A third IH report in 1985 states that a minor amount of mercury was 
spilled in the high bay of Building 6536 (Room 111) and that the level of mercury contamination 
was within acceptable limits (units of measure or methods of measurement not described) 
(SNL/NM May 1985).  The report states that a mercury decontaminant was used to 
decontaminate surfaces.  Personnel interviews conducted in 1985 during the Comprehensive 
Environmental Assessment and Response Program indicated that a mercury bath used to 
measure pressure in equipment was examined in 1972, and it was determined that the bath 
contained 10 to 13 pounds less mercury than the full volume capacity (DOE September 1987, 
SNL/NM March 1990).  It was unknown whether the bath had ever been at full capacity.  
At a later, unknown date, the mercury bath was removed.  Personnel interviews conducted 
in 1990 in an attempt to clarify the use and release(s) of mercury in Building 6536 mention 
the 1977 mercury tube explosion, but stated that the mercury bath referenced never  
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Table 1-1 
SWMU 105, Mercury Spill (Building 6536)  
Chronology of Events and Documentation 

 
Date Event Reference Document 

1967 Building 6536 was built in 1967 to provide a 
laboratory for simulation of high-temperature 
environments such as those experienced by re-
entry vehicles.  Over time, testing was 
expanded to simulate other types of heat 
environments (such as gasoline fuel fires and 
solar heat). 

1972 A mercury bath used to measure pressure was 
examined, and it was determined that 10–13 
pounds less mercury was present than was 
expected.  The mercury bath was later removed 
(date not specified).  

“Comprehensive Environmental 
Assessment and Response Program 
CEARP Phase 1 Installation 
Assessment” (DOE September 1987)  

February 1977 Investigation report documented the “blow-up of 
mercury vacuum tube” in Building 6536.  No 
mercury vapor was detected.  Affected 
personnel were tested for mercury in their urine.

“Investigation Report” (SNL/NM 
February 1977) 

February 1982 Industrial Hygiene Services Investigation Report
documented “two small (approximately 10 cubic 
centimeters) quantities of mercury” in Building 
6536.  Visible mercury was picked up and no 
mercury vapor was detected.  

“Industrial Hygiene Services 
Investigation Report” (SNL/NM February 
1982) 

May 1985 Industrial Hygiene Services Investigation Report 
documented that an employee “spilled a minor 
amount of mercury” in the high bay (Room 111) 
of Building 6536.  The report states “the 
mercury contamination was measured near the 
location of the spill and the level was within 
acceptable limits.” 

“Industrial Hygiene Services 
Investigation Report” (SNL/NM May 
1985) 

March 1990 Personnel interviews conducted to clarify 
mercury use in Building 6536 and verify 
reported incidences of spills.  

“Personnel Interviews” (SNL/NM March 
1990) 

October 1990  Personnel interviews conducted pertaining to 
SWMU 105 document the 1972 event listed 
above. 

“Interview Notes, 1990 Memorandum 
attachment to CEARP Interview 
Notes/Crosswalk 1985” (SNL/NM 
October 1990) 

November 1993 SWMU 105 added to the RCRA Part B HSWA 
permit. 

“Proposed List of Solid Waste 
Management Units Table 2 Module IV 
RCRA Part B Permit (HSWA Module) 
and Supporting Information” (SNL/NM 
November 1993) 

August 1994 SWMU 105 NFA proposal submitted to NMED. “Proposals for Administrative No Further 
Action Environmental Restoration FY94” 
(SNL/NM August 1994) 

September 
1994 

Letter from DOE submitted to EPA and NMED 
requesting Class 3 Permit Modification to 
remove 22 SWMUs from list, including 
SWMU 105. 

“Class 3 Permit Modification to Remove 
a Total of 22 Solid Waste Management 
Units (SWMUs) from the RCRA HSWA 
Permit” (Carlson September 1994a and 
September 1994b) 

Refer to footnotes at end of table. 
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Table 1-1 (Continued) 
SWMU 105, Mercury Spill (Building 6536)  
Chronology of Events and Documentation 

 
Date Event Reference Document 

October 1994 Letter from DOE submitted to EPA and NMED 
supersedes September 1994 letter (makes a 
correction to original letter). 

“Resubmission of September 28, 1994 
Letter Requesting a Class 3 Permit 
Modification to Remove 22 Solid Waste 
Management Units (SWMUs) from the 
RCRA HSWA Permit” (Carlson October 
1994a and October 1994b) 

March 1995 NMED comments received on NFA proposal.  
Request for identification of the mercury 
detection equipment and details of previous 
sampling events as to location, methods of 
analysis, and results.  

“Review Comments for the Proposals for 
Administrative No Further Action 
Environmental Restoration Fiscal Year 
1994” (Garcia March 1995) 

April 1995 The EPA requests additional information 
regarding previous mercury detection tests, 
including locations of tests, dates, types of 
equipment used, and results.   

“Review of 22 Proposals for 
Administrative No Further Action 
Environmental Restoration FY 94 
Submitted to the EPA on October 3, 
1994, Class 3 Permit Modification” 
(Honker April 1995) 

May 1995 SNL/NM submitted response to EPA request.  
However, specific details of the requested 
information were not available.  

“Proposals for Administrative No Further 
Action Environmental Restoration FY94 
Comment Responses to USEPA May 
1995” (SNL/NM May 1995) 

July 1995 Notification received from EPA that SWMU 105 
is appropriate for NFA. 

“First Submission NFA Final EPA 
Determinations Enclosed Copies of Fact 
Sheet Public Notice and Revised 
Table 2 Pursuant to Your Class 3 Permit 
Modification Request for 22 NFA 
Determination” (Morlock July 1995) 

December 1995 Final permit decision issued by EPA. “Statement Of Basis Final Decision and 
Response to Comments Summary–
Class 3 Permit Modification” (Davis 
December 1995) 

October 2004 Investigative report detailed the history of the 
facility and provided an assessment of the 
potential for contamination.  This report was 
completed by SNL/NM Facilities prior to the 
decontamination and demolition activities. 

“Site Information Assessment Report for 
Building 6536 Radiant Heat Facility” 
(Shaw October 2004) 

June 2005 Mercury release to the environment discovered 
during Building 6536 demolition. 

July 2005 Letter of notification submitted to NMED from 
DOE regarding previously unknown release at 
Building 6536. 

“SWMU 105, Mercury Spill, Building 
6536” (Wagner July 2005) 

Refer to footnotes at end of table. 
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Table 1-1 (Concluded) 
SWMU 105, Mercury Spill (Building 6536) 
Chronology of Events and Documentation 

 
Date Event Reference Document 

September 2005 DOE submitted a work plan to NMED for the 
P1VCA to be conducted at SWMU 105.  
Implementation of the plan begins, but 
modifications to the plan are needed as a 
second phase. 

“Voluntary Corrective Action Plan, 
SWMU 105” (SNL/NM September 2005)

December 2005 DOE submitted a modified work plan to NMED 
for the P2VCA to be conducted at SWMU 105. 

“Phase Two Voluntary Corrective Action 
Plan for Solid Waste Management Unit 
105, Building 6536” (SNL/NM December 
2005) 

January 2006 P2VCA activities begin at SWMU 105. -- 
February 2006 
Final 

Final report completed of the chemical 
characterization, contamination removal, and 
waste management at Building 6536 during 
P1VCA. 

“Building 6536 Radiant Heat Facility, 
Characterization and Removal Project 
Report” (Shaw February 2006) 

CEARP = Comprehensive Environmental Assessment and Response Program. 
DOE = U.S. Department of Energy. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
FY = Fiscal year. 
HSWA = Hazardous and Solid Waste Amendments. 
NFA = No Further Action. 
NMED = New Mexico Environment Department. 
P1VCA = Phase I Voluntary Corrective Action. 
P2VCA = Phase II Voluntary Corrective Action. 
RCRA = Resource Conservation and Recovery Act. 
SNL/NM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 
-- = Not applicable. 



 

AL/7-06/WP/SNL06:R5856.doc  840857.06.06  07/06/06 9:16 AM 1-8

This page intentionally left blank. 



840857.06060000 A4

1-9



 



 

AL/7-06/WP/SNL06:R5856.doc  840857.06.06  07/06/06 9:16 AM 1-11

existed (SNL/NM October 1990).  Two of the three documented events occurred within 
Building 6536 prior to the addition of Room 113 in 1983; however, no documentation exists 
pertaining to the use of instrumentation containing mercury in Room 113.  
 
 
1.2 History of Release 
 
On May 9, 2005, during decontamination and demolition (D&D) activities at Building 6536, 
mercury contamination was found inside the building within a concrete trench, located along the 
northwest wall of Room 113 (Figures 1.2-1 and 1.2-2).  On June 29, 2005, elemental mercury 
was found in soil outside the building when an exterior trench was excavated along the 
northwest wall of the building (Figure 1.2-3).  The release probably originated from a crack in 
the building foundation adjacent to the interior concrete trench.  Soil excavated from the trench 
was placed alongside the trench into spoils piles.  Elemental mercury was visible in the soil 
remaining in the trench and in large pores in a subsurface concrete block adjacent to the 
building. 
 
 
1.3 2005 Soil Sampling and Additional Investigation 
 
After discovery of the mercury release in June 2005, soil samples were collected and analyzed 
for mercury, and some remediation was conducted.  This initial effort is referred to as the 
P1VCA.  The P1VCA was performed by the SNL/NM Facilities D&D personnel with involvement 
of ER Project personnel and input from NMED HWB personnel.  The plan for this effort was 
documented and submitted in a VCA Plan (SNL/NM September 2005). 
 
Six discrete soil samples were collected from the exterior trench on July 6 and 21, 2005 
(Figure 1.3-1).  Soil samples were submitted to an off-site laboratory, Severn Trent, for analysis 
of RCRA metals by EPA Method 6010B and 7471A (EPA November 1986).  Samples were 
recorded on Analysis Request/Chain of Custody (AR/COC) forms, provided in Annex A.  
The analytical results for the soil samples indicated mercury concentrations ranging from 
0.17 milligrams (mg)/kilogram (kg) (near the building foundation) to 39.6 mg/kg (next to the 
exposed concrete block in the trench) (Table 1.3-1).  Four of the six soil samples collected were 
analyzed for the other RCRA metals.  There were no detections of any metals at concentrations 
above the NMED-approved background values (Dinwiddie September 1997), other than the 
detections of mercury.  All the mercury results exceeded the subsurface background value of 
less than 0.1 mg/kg.  Documentation for the P1VCA soil samples is provided in Annex A 
(AR/COC forms) and Annex B (data validation reports). 
 
During the week of September 6, 2005, SNL/NM D&D personnel removed the concrete block 
located adjacent to the northwest wall of Building 6536, and collected residual elemental 
mercury from both the concrete block surface and the soil surrounding the block.  The mercury-
contaminated soil was excavated to 4 feet below ground surface (bgs) in the area of the June 
2005 release, but more mercury-contaminated soil remained.  Despite careful hand-digging to 
avoid transferring mercury contamination deeper, visible mercury and elevated mercury soil-
vapor meter readings still persisted.  
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Table 1.3-1 
SWMU 105, Mercury Spill (Building 6536) 

Summary of P1VCA Soil Sampling Analytical Results for Metals 
July 2005 

 
Sample Attributes Metals (EPA Method 6010B/7471A)a (mg/kg) 

Record 
Numberb 

Sample  
Number 

Sample  
Location 

Approximate 
Sample  

Depth (ft bgs) Arsenic Barium Cadmium 
Chromium 

(total) Lead Selenium Silver Mercury 
608793 067822-001 Trench Floor 3 NA NA NA NA NA NA NA 39.6
608793 067822-002 Trench Floor 3 NA NA NA NA NA NA NA 20.9
608793 069601-001 SW Corner #1 3 2.9 95.4 ND (0.061) 6.6 5.2 ND (0.23) ND (0.043) 4.7
608793 069601-002 SW Corner #2 3 3.7 93.0 ND (0.038) 8.8 8.2 ND (0.22) ND (0.041) 0.17
608793 069601-003 Bottom Trench #1 3 3.5 104 ND (0.063) 5.7 4.0 ND (0.25) ND (0.044) 1.9
608793 069601-004 Bottom Trench #2 3 2.6 82.3 0.055 5.7 4.2 ND (0.22) ND (0.042) 0.62

Background Soil Concentrations—Southwest Area Supergroupc 4.4 214 0.9 15.9 11.8 <1 <1 <0.1 

Note:  Values in bold exceed background soil concentration. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
cDinwiddie September 1997. 
bgs = Below ground surface. 
EPA = U.S. Environmental Protection Agency. 
ft = Foot (feet) 
mg/kg = Milligram(s) per kilogram. 
NA = Not analyzed. 
ND ( ) = Not detected above method detection limit (shown in parentheses). 
SW = Southwest. 
SWMU = Solid Waste Management Unit. 
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Figure 1.2-2 
Photograph showing trench inside Building 6536, July 2005. 
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Figure 1.2-3 
Photograph showing exterior trench on the northwest wall of  

Building 6536, July 2005 (view to the northeast). 

Crack in foundation 
where it is suspected 
mercury migrated from 
inside the building to the 
soil. 
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On October 6, 2005, removal of the Building 6536 Room 113 concrete foundation began at the 
northwestern corner of the building.  After approximately 15 feet of concrete foundation along 
the southwestern side of the building was removed, in situ soil-vapor readings were taken with a 
mercury vapor analyzer (MVA).  Initial readings indicated nondetections.  However, as the 
foundation removal continued to the south-southeast, positive MVA readings were detected in 
the soil beneath the foundation.  After removal of the building foundation, a 5- by 5-foot grid was 
established in the area of the former building footprint.  In situ soil-vapor readings were collected 
from the surface in each grid square in an attempt to better define the area and extent of the 
positive MVA readings (Figure 1.3-2).  Positive MVA readings ranging from 0.003 to 
0.093 mg/cubic meter (m3) were detected along the northeastern side of the grid area. 
 
The survey points with the five highest positive MVA readings ranging from 0.013 to 0.093 
mg/m3 were flagged for future investigation activities.  All construction debris, concrete rubble, 
and the mercury-contaminated spoils pile (from the trench excavation) were removed from the 
site.  These waste streams were managed by D&D personnel and disposed of in accordance 
with SNL/NM waste management policy.  Waste disposal documentation is provided in 
Annex C. 
 
The positive MVA readings beneath the former Room 113 foundation resulted in modification of 
the original VCA plan into the Phase II VCA (P2VCA) Plan (SNL/NM December 2005).  The 
P2VCA activities began in January 2006 and are described in Chapter 2.0 of this proposal. 
 
The activities and analytical results presented in this section represent a summary of the 
investigations, evaluations of existing data, and site assessments completed during the P1VCA 
that are presented in the “Building 6536 Radiant Heat Facility Characterization and Removal 
Project Report” (Shaw February 2006). 
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2.0   2006 PHASE TWO VOLUNTARY CORRECTIVE ACTION 

Based upon the extent of mercury contamination found in the soil during the initial P1VCA 
activities at SWMU 105, it was necessary for ER Project personnel to conduct further VCA 
activities as part of the P2VCA (SNL/NM December 2005).  The purpose of the P2VCA was to 
determine the extent of contamination, remove mercury-contaminated soil from the release 
area, and containerize and prepare the excavated soil for waste disposal.  The analytical results 
were evaluated to determine whether mercury was present in the soil at levels considered 
hazardous to human health for either the industrial or residential land-use risk scenarios.  The 
primary field activities of the P2VCA were conducted from January through March 2006. 
 
 
2.1 Confirmatory Soil Sampling and Analysis 
 
The 5- by 5-foot grid that had been established during the D&D activities was used for the 
P2VCA sampling.  Soil samples were collected from varying depths (Table 2.1-1) at boreholes 
located within each grid square (Figure 2.1-1).  Sample locations were selected based upon the 
results of the D&D investigation and discussions with the NMED.  Geoprobe® sampling 
equipment was used to collect most of the samples from each grid area.  All references to the 
trench area in the following sections refer to the exterior trench excavated outside Room 113 
during the D&D activities.  Table 2.1-1 provides the number of primary soil samples collected 
from each area.  Duplicate soil samples are discussed in Section 2.4.  The site was divided into 
the following sampling areas based upon the locations of site features as shown in Figure 2.1-1: 
 

• A – the release point in the exterior trench area 
 
• B – the area adjacent to the original release point 
 
• C – the area in which the spoils pile was located during the P1VCA activities (The 

spoils pile consisted of material excavated from the trench.  It was disposed of as 
part of the P1VCA.) 

 
• D – selected grid locations within the footprint of Room 113 where P1VCA MVA 

readings were higher than those from adjacent areas (Figure 1.3-2) 
 

• E – locations representing the perimeter of the former Room 113 foundation 
 
• F – the grid area locations within the footprint of Room 113 
 
• G – an area to the northwest of the trench and spoils pile area 

 
In order to avoid confusion, all of the sample depths are expressed as feet bgs as measured 
from the original ground surface at the site.  The collection of soil samples was performed by 
several methods.  The majority of soil samples were collected using a Geoprobe® with a split-
spoon sampler lined with a butyl acetate sleeve (Figure 2.1-2).  Soil duplicate samples were 
also collected from soil in the acetate sleeve immediately following the collection of the primary 
soil sample and placed into a separate sample container.   
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Table 2.1-1 
SWMU 105, Mercury Spill (Building 6536)  
Specifications of Primary Soil Sampling 

 
Area  

(as designated in Figure 2.1-1) 
Number of Sample 
Locations in Area 

Target Depths  
(ft bgs) 

Number of Primarya 
Soil Samples 

A (green striped) 1 7, 9, 11b 3 
B (yellow) 3 3, 5, 7 9 
C (green) 5 0, 2, 4, 6, 8 25 
D (pink) 5 0, 2, 4, 6, 8 25 
E (blue) 42 0, 2, 4 132c 
F (gray) 72 0, 2, 4, 8 286d 

G (pale yellow) 15 0, 2, 4, 8 60 
Total 143 -- 540 

aSample count does not include duplicate soil samples. 
bTarget depths are expressed as feet below the original ground surface at this site. 
cSamples also collected at 9 and 11 ft bgs at two locations and 8 ft bgs at two locations. 
dThere were originally 84 soil sample locations within Area F.  Five locations were separated into Area D.  
Seven locations were eliminated from the grid due to space constraints of the actual area in the field.  The 
resulting number of sample locations for Area F was 72.  Samples recovered from only two depths at one 
location due to subsurface obstruction. 
bgs  = Below ground surface. 
ft = Foot (feet). 
SWMU = Solid Waste Management Unit. 
-- = Not applicable. 
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Figure 2.1-2 
Photograph showing soil sample collection with the Geoprobe® at  

SWMU 105, January 2006 (view to the southeast).  Workers are wearing  
Level C personal protective equipment and monitoring with the MVA. 
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Boreholes located in the trench area include 105-BH-44, -59, -73, -75, -90, -105, -148, -149, and 
-150.  Soil samples from these locations were collected beginning at the surface of the trench 
(approximately 3 feet bgs) and continuing at 2-foot intervals. 
 
In the trench area, soil samples were collected using the bucket of a backhoe.  The steep walls 
of the trench created a confined space condition and were not suitable for entrance by workers.  
Soil from a designated sample location and depth was brought to the surface with the bucket 
and placed on a clean tarp.  A soil sample was collected from this material and placed into the 
sample container (Figure 2.1-3).  This process was used to collect samples from all of the 
designated target depths and locations in the trench.  Duplicate soil sample sets were prepared 
by mixing soil collected from the same bucket in a bowl and then transferring aliquots of the 
mixed soil into separate sample containers.  The unused material was placed back into the 
excavation and gently tamped with the bucket.  Samples from Boreholes 105-BH-44, -59, -75, 
-90, and -105 were collected in this manner.   
 
Following sampling activities in the trench with the backhoe, the sides and bottom of the trench 
were smoothed out and conditions in the trench no longer posed a concern as a confined 
space.  Workers were then able to access the borehole locations 105-BH-148, -149, and -150, 
although the Geoprobe® equipment still could not be maneuvered into the area.  The 3-foot 
samples were collected from the surface of the trench using a hand spade and bowl.  The 5- 
and 7-foot samples were collected using a hand auger (Figure 2.1-4), except in Borehole 105-
BH-150 at a depth of 7 feet bgs, where auger refusal was encountered due to a subsurface 
obstruction.  The sample at this location was collected using the backhoe.  Primary and 
duplicate soil sample sets were prepared by mixing soil collected from the hand auger (or 
backhoe bucket) in a bowl and placing it into separate sample containers.  The surface of the 
trench area was leveled following collection of samples from the 3-, 5-, and 7-foot depths.  It 
was then possible to maneuver the Geoprobe® into position and push through the overburden to 
collected samples from 9 and 11 feet at Boreholes 105-BH-44, -73, and -75.  
 
Soil samples were recorded on AR/COC forms (Annex A) and submitted to an off-site 
laboratory, General Engineering Laboratories, Inc., for analysis of total mercury by EPA Method 
7471A (EPA November 1986).  This method is approved for measuring total mercury (organic 
and inorganic) in soil samples.  Samples A total of 540 discrete confirmatory soil samples and 
an additional 34 duplicate soil samples were collected and analyzed.  The analytical results are 
discussed in Section 2.3. 
 
 
2.2 Excavation of Mercury-Contaminated Soil in the Trench Area 
 
After the topography of the trench was reworked so that workers and the Geoprobe® sampling 
equipment could safely enter the trench area, samples were collected at designated 
locations surrounding the original release point.  A tarp, placed over this area during the 
P1VCA investigation (Figure 2.2-1), was removed and disposed of, and approximately 1 cubic 
yard (cy) of soil was excavated and placed onto a clean tarp.  The soil on the tarp represented 
material from Borehole 105-BH-73 at depths of 3 and 5 feet bgs.  The soil was spread out onto 
the tarp and inspected for visible mercury, scanned for mercury vapor using the MVA, and soil 
samples were collected for analyses.  No visible mercury or mercury vapor was detected.  This 
material was later placed into drums and sampled for waste characterization. 
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Figure 2.1-3 
Photograph showing collection of soil sample at SWMU 105,  

February 2006 (view to the east).  Soil collected from trench using backhoe. 
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Figure 2.1-4 
Photograph showing soil sample collection with hand augers at 

Boreholes 105-BH-148 and -149 at SWMU 105, February 2006 (view to the south). 
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Figure 2.2-1 
Photograph showing trench area following the P1VCA at  

SWMU 105, November 2005 (view to the northeast).  Release area is  
underneath the yellow tarp in the foreground. 
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2.3 Confirmatory Soil Sample Analytical Results 
 
The results of the laboratory analyses from the P2VCA are presented in Table 2.3-1.  The 
results table and the discussion in this section include primary and duplicate soil samples.  The 
analytical results for total mercury in the soil samples range from no detection (ND) above the 
method detection limit to 342 mg/kg.  Sample depths in Table 2.3-1 are measured from the 
original ground surface.  Sample depths embedded in the ER Sample Identification number 
differ from the depths at which samples were collected from the trench areas as described in 
Section 2.1. 
 
The soil sample results were compared to the NMED-approved surface and subsurface 
background values for mercury (Dinwiddie September 1997).  Figure 2.3-1 shows the surface-
soil sample results that exceed the background value of less than 0.25 mg/kg.  Figure 2.3-2 
shows the subsurface-soil sample results that exceed the background value of less than 
0.1 mg/kg.  
 
Samples collected from Area A (green striped) in Figure 2.1-1 represent soil from the original 
release point and are labeled 105-BH-73.  The sample collected from the surface of the trench, 
at 3 feet bgs, contained 318 J mg/kg of mercury.  This material was placed on a tarp for waste 
characterization and disposal.  The sample from 5 feet bgs contained 90.3 J mg/kg of mercury; 
this material was also placed on the tarp.  These sample results do not appear in Table 2.3-1, 
as they were from material designated as waste and do not represent site confirmatory 
samples.  The 7-foot-bgs confirmatory sample contained 27.5 J mg/kg of mercury, and a 
duplicate of this sample contained 137 J mg/kg of mercury.  These samples exceed the 
subsurface background value for mercury of less than 0.1 mg/kg.  This material was left in 
place.  The samples from 9 and 11 feet bgs contained 0.679 and 0.0574 mg/kg of mercury, 
respectively.  The primary sample from 9 feet bgs and the duplicate sample from 11 feet bgs 
(0.75 mg/kg of mercury) both had concentrations of mercury that exceed the subsurface 
background value.  SNL/NM and the NMED determined that the vertical extent of mercury 
contamination had been defined in this area. 
 
Samples collected from Area B (yellow) in Figure 2.1-1 represent soil from areas adjacent to the 
original release point.  These samples are labeled 105-BH-148, -149, and -150.  Samples were 
collected from 3, 5, and 7 feet bgs.  The sample results from these three boreholes range from a 
single ND to 66.9 J mg/kg of mercury.  All results, except the one ND, exceed the subsurface 
background value. 
 
Area C (green) in Figure 2.2-1 represents the ground surface where the spoils pile from the 
trench excavation was placed during the P1VCA.  The spoils pile was removed and disposed of 
following the P1VCA, and samples were collected from the ground surface and below.  There 
are five boreholes in this area:  105-BH-43, -58, -74, -89, and -104.  The results of the surface 
samples (0 feet bgs) from these locations range from 2.45 J mg/kg at 105-BH-43 to 339 mg/kg 
of mercury at 105-BH-58.  All surface sample concentrations exceed the surface background 
value for mercury.  The subsurface sample results for these boreholes range from ND to 
342 mg/kg of mercury from the 8- and 2-foot-bgs samples, respectively, at Borehole 105-BH-43.  
Of the 27 samples, 18 exceed either the surface or subsurface background value for mercury. 
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Table 2.3-1 
SWMU 105, Mercury Spill (Building 6536) 

Summary of Confirmatory Soil Sampling Analytical Results for Mercury 
January–March 2006 

 

Sample Attributes 

Metals  
(EPA Method 7471A)a  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample 
Depth  
(ft bgs) Mercury 

609353 105-BH-1-0-S   E 0 0.412 
609353 105-BH-1-2-S   E 2 4.7 
609353 105-BH-1-4-S   E 4 0.0477  
609353 105-BH-2-0-S   E 0 0.132   
609353 105-BH-2-2-S   E 2 0.274 
609353 105-BH-2-4-S   E 4 0.00687 
609353 105-BH-3-0-S   E 0 0.0157  
609353 105-BH-3-2-S   E 2 0.00788 
609353 105-BH-3-4-S   E 4 ND (0.00247)  
609353 105-BH-3-4-SD  E 4 ND (0.0025)   
609353 105-BH-4-0-S   E 0 0.0109  
609353 105-BH-4-2-S   E 2 ND (0.00239)  
609353 105-BH-4-4-S   E 4 ND (0.00243)  
609353 105-BH-5-0-S   E 0 0.021   
609353 105-BH-5-2-S   E 2 0.00609 
609353 105-BH-5-4-S   E 4 0.0281  
609353 105-BH-6-0-S   E 0 0.0166  
609353 105-BH-6-2-S   E 2 0.00699 
609353 105-BH-6-4-S   E 4 ND (0.00245)  
609352 105-BH-7-0-S   E 0 0.012   
609352 105-BH-7-2-S   E 2 0.00822 
609352 105-BH-7-4-S   E 4 ND (0.00248)  
609352 105-BH-8-0-S   E 0 0.0116  
609352 105-BH-8-2-S   E 2 0.0295  
609352 105-BH-8-4-S   E 4 0.00307 
609352 105-BH-9-0-S   E 0 0.0104  
609352 105-BH-9-2-S   E 2 0.0132  
609352 105-BH-9-4-S   E 4 ND (0.00241)  
609352 105-BH-9-4-SD  E 4 ND (0.00244)  
609352 105-BH-10-0-S  E 0 0.0114  
609352 105-BH-10-2-S  E 2 0.00876 
609352 105-BH-10-4-S  E 4 0.00298 
609352 105-BH-11-0-S  E 0 0.0117  
609352 105-BH-11-2-S  E 2 0.00259 
609352 105-BH-11-4-S  E 4 0.0028 
609352 105-BH-12-0-S  E 0 0.0129  
609352 105-BH-12-2-S  E 2 0.00807 
609352 105-BH-12-4-S  E 4 0.00359 
609354 105-BH-13-0-S  E 0 0.01 
609354 105-BH-13-2-S  E 2 0.0141  
609354 105-BH-13-4-S  E 4 ND (0.00241)  
609354 105-BH-14-0-S  E 0 0.007 

Background concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table 2.3-1 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Summary of Confirmatory Soil Sampling Analytical Results for Mercury 
January–March 2006 

 

Sample Attributes 

Metals  
(EPA Method 7471Aa)  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample 
Depth  
(ft bgs) Mercury 

609354 105-BH-14-2-S  E 2 0.0055 
609354 105-BH-14-4-S  E 4 0.00341 
609370 105-BH-15-0-S  E 0 0.0864 J 
609370 105-BH-15-2-S  E 2 0.0187  
609370 105-BH-15-4-S  E 4 ND (0.00246)  
609370 105-BH-15-8-S  E 8 ND (0.00248)  
609358 105-BH-16-0-S  F 0 0.0228  
609358 105-BH-16-2-S  F 2 0.0216  
609358 105-BH-16-4-S  F 4 0.00684 
609358 105-BH-16-8-S  F 8 0.00296 
609360 105-BH-18-0-S  F 0 0.0371  
609360 105-BH-18-2-S  F 2 0.00527 
609360 105-BH-18-4-S  F 4 0.00393 
609360 105-BH-18-8-S  F 8 ND (0.00248)  
609362 105-BH-19-0-S  F 0 0.0201  
609362 105-BH-19-2-S  F 2 0.00333 
609362 105-BH-19-4-S  F 4 ND (0.00246)  
609362 105-BH-19-8-S  F 8 0.173 
609365 105-BH-20-0-S  F 0 0.0161  
609365 105-BH-20-2-S  F 2 0.00316 
609365 105-BH-20-4-S  F 4 0.011   
609365 105-BH-20-8-S  F 8 0.00299 
609371 105-BH-21-0-S  F 0 0.125   
609371 105-BH-21-2-S  F 2 ND (0.00235)  
609371 105-BH-21-2-SD F 2 0.0163  
609371 105-BH-21-4-S  F 8 0.0039 
609371 105-BH-21-8-S  F 8 0.00631 
609373 105-BH-22-0-S  F 0 0.0119  
609373 105-BH-22-2-S  F 2 0.0178  
609373 105-BH-22-4-S  F 4 0.00341 
609373 105-BH-22-8-S  F 8 0.00341 
609351 105-BH-23-0-S  D 0 6.87
609351 105-BH-23-2-S  D 2 0.0172  
609351 105-BH-23-4-S  D 4 0.029   
609351 105-BH-23-6-S  D 6 0.0158  
609351 105-BH-23-8-S  D 8 0.0163  
609375 105-BH-24-0-S  F 0 0.0335  
609375 105-BH-24-2-S  F 2 0.012 J 
609375 105-BH-24-4-S  F 4 0.00371 J 
609375 105-BH-24-8-S  F 8 0.00578 J 
609377 105-BH-25-0-S  F 0 0.00636 J 
609377 105-BH-25-2-S  F 2 ND (0.00245)  

Background concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table 2.3-1 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Summary of Confirmatory Soil Sampling Analytical Results for Mercury 
January–March 2006 

 

Sample Attributes 

Metals  
(EPA Method 7471Aa)  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample 
Depth  
(ft bgs) Mercury 

609377 105-BH-25-4-S  F 4 0.00577 J 
609377 105-BH-25-8-S  F 8 ND (0.00247)  
609379 105-BH-26-0-S  F 0 0.00671 
609379 105-BH-26-2-S  F 2 0.0134  
609379 105-BH-26-4-S  F 4 ND (0.00242)  
609379 105-BH-26-4-SD F 4 ND (0.0024)   
609379 105-BH-26-8-S  F 8 ND (0.00249)  
609381 105-BH-27-0-S  F 0 0.0168  
609381 105-BH-27-2-S  F 2 0.00601 
609381 105-BH-27-4-S  F 4 ND (0.00247)  
609381 105-BH-27-8-S  F 8 0.00318 
609354 105-BH-28-0-S  E 0 0.0113  
609354 105-BH-28-2-S  E 2 0.00642 
609354 105-BH-28-4-S  E 4 0.00857 
609370 105-BH-29-0-S  E 0 0.595 
609370 105-BH-29-2-S  E 2 0.0195  
609370 105-BH-29-4-S  E 4 0.00427 
609370 105-BH-29-8-S  E 8 ND (0.00245)  
609358 105-BH-30-0-S  F 0 0.0232  
609358 105-BH-30-2-S  F 2 0.0182  
609358 105-BH-30-4-S  F 4 0.0142  
609358 105-BH-30-4-SD F 4 0.00552 
609358 105-BH-30-8-S  F 8 ND (0.00234)  
609360 105-BH-32-0-S  F 0 0.2  
609360 105-BH-32-2-S  F 2 0.0196  
609360 105-BH-32-4-S  F 4 0.0104  
609360 105-BH-32-8-S  F 8 0.00721 
609362 105-BH-33-0-S  F 0 0.0185  
609362 105-BH-33-2-S  F 2 0.0104  
609362 105-BH-33-4-S  F 4 ND (0.00244)  
609362 105-BH-33-8-S  F 8 ND (0.00241)  
609365 105-BH-34-0-S  F 0 0.128   
609365 105-BH-34-2-S  F 2 0.0544  
609365 105-BH-34-4-S  F 4 0.00307 
609365 105-BH-34-4-SD F 4 0.0116  
609365 105-BH-34-8-S  F 8 0.00314 
609371 105-BH-35-0-S  F 0 1.09
609371 105-BH-35-2-S  F 2 0.0115  
609371 105-BH-35-4-S  F 4 0.00666 
609371 105-BH-35-8-S  F 8 ND (0.00233)  
609351 105-BH-36-0-S  D 0 0.596
609351 105-BH-36-2-S  D 2 0.0345  

Background concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table 2.3-1 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Summary of Confirmatory Soil Sampling Analytical Results for Mercury 
January–March 2006 

 

Sample Attributes 

Metals  
(EPA Method 7471Aa)  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample 
Depth  
(ft bgs) Mercury 

609351 105-BH-36-4-S  D 4 0.0194  
609351 105-BH-36-6-S  D 6 0.0322  
609351 105-BH-36-8-S  D 8 0.0264  
609374 105-BH-37-0-S  F 0 0.935
609374 105-BH-37-2-S  F 2 0.015   
609374 105-BH-37-4-S  F 4 0.00942 
609374 105-BH-37-8-S  F 8 ND (0.00231)  
609375 105-BH-38-0-S  F 0 0.0897  
609375 105-BH-38-2-S  F 2 0.0115 J 
609375 105-BH-38-4-S  F 4 0.0058 J 
609375 105-BH-38-4-SD F 4 0.0042 J 
609375 105-BH-38-8-S  F 8 0.0117 J 
609377 105-BH-39-0-S  F 0 0.00659 J 
609377 105-BH-39-2-S  F 2 0.00289 J 
609377 105-BH-39-4-S  F 4 ND (0.00243)  
609377 105-BH-39-8-S  F 8 0.00367 J 
609379 105-BH-40-0-S  F 0 0.00415 J 
609379 105-BH-40-2-S  F 2 0.0107  
609379 105-BH-40-4-S  F 4 0.00303 
609379 105-BH-40-8-S  F 8 ND (0.00237)  
609381 105-BH-41-0-S  F 0 0.028   
609381 105-BH-41-2-S  F 2 0.00364 
609381 105-BH-41-4-S  F 4 0.003 
609381 105-BH-41-8-S  F 8 0.00305 
609354 105-BH-42-0-S  E 0 0.0156  
609354 105-BH-42-2-S  E 2 0.00589 
609354 105-BH-42-4-S  E 4 ND (0.00236)  
609349 105-BH-43-0-S  C 0 2.45 J
609349 105-BH-43-2-S  C 2 342 
609366 105-BH-43-4-S  C 4 0.00538 
609366 105-BH-43-6-S  C 6 0.0195  
609366 105-BH-43-6-SD C 6 0.00946 
609366 105-BH-43-8-S  C 8 ND (0.00241)  
609383 105-BH-44-0-S  E 3 16.5
609383 105-BH-44-2-S  E 5 0.972 
609383 105-BH-44-4-S  E 7 28.3
609383 105-BH-44-4-SD E 7 18.3
609567 105-BH-44-6-S  E 9 ND (0.00243)  
609567 105-BH-44-8-S  E 11 0.00295 
609358 105-BH-45-0-S  F 0 0.767 
609358 105-BH-45-2-S  F 2 0.0239  
609358 105-BH-45-4-S  F 4 0.00988 

Background concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table 2.3-1 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Summary of Confirmatory Soil Sampling Analytical Results for Mercury 
January–March 2006 

 

Sample Attributes 

Metals  
(EPA Method 7471Aa)  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample 
Depth  
(ft bgs) Mercury 

609358 105-BH-45-8-S  F 8 0.00575 
609360 105-BH-47-0-S  F 0 4.15
609360 105-BH-47-2-S  F 2 0.0156  
609360 105-BH-47-4-S  F 4 0.00493 
609360 105-BH-47-8-S  F 8 0.00818 
609362 105-BH-48-0-S  F 0 0.0488  
609362 105-BH-48-2-S  F 2 0.0107  
609362 105-BH-48-2-SD F 2 0.0117  
609362 105-BH-48-4-S  F 4 0.00724 
609362 105-BH-48-8-S  F 8 ND (0.00241)  
609365 105-BH-49-0-S  F 0 0.36
609365 105-BH-49-2-S  F 2 0.0151  
609365 105-BH-49-4-S  F 4 0.00607 
609365 105-BH-49-8-S  F 8 ND (0.00238)  
609371 105-BH-50-0-S  F 0 0.00894 
609371 105-BH-50-2-S  F 2 0.0184  
609371 105-BH-50-4-S  F 4 0.00436 
609371 105-BH-50-8-S  F 8 0.00357 
609351 105-BH-51-0-S  D 0 3.95
609351 105-BH-51-2-S  D 2 0.0824  
609351 105-BH-51-4-S  D 4 0.0176  
609351 105-BH-51-6-S  D 6 0.0183  
609351 105-BH-51-8-S  D 8 0.0874  
609374 105-BH-52-0-S  F 0 0.85
609374 105-BH-52-2-S  F 2 0.0124  
609374 105-BH-52-4-S  F 4 0.0044 
609374 105-BH-52-8-S  F 8 ND (0.00235)  
609351 105-BH-53-0-S  D 0 0.0341  
609351 105-BH-53-2-S  D 2 0.0166  
609351 105-BH-53-4-S  D 4 0.0237  
609351 105-BH-53-6-S  D 6 0.014   
609351 105-BH-53-8-S  D 8 0.0155  
609377 105-BH-54-0-S  F 0 0.00877 J 
609377 105-BH-54-2-S  F 2 0.00746 J 
609377 105-BH-54-4-S  F 4 0.00587 J 
609377 105-BH-54-8-S  F 8 0.00252 J 
609379 105-BH-55-0-S  F 0 0.00633 
609379 105-BH-55-2-S  F 2 0.0136  
609379 105-BH-55-4-S  F 4 ND (0.00242)  
609379 105-BH-55-8-S  F 8 0.00498 
609381 105-BH-56-0-S  F 0 0.0253  
609381 105-BH-56-2-S  F 2 0.0196  

Background concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table 2.3-1 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Summary of Confirmatory Soil Sampling Analytical Results for Mercury 
January–March 2006 

 

Sample Attributes 

Metals  
(EPA Method 7471Aa)  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample 
Depth  
(ft bgs) Mercury 

609381 105-BH-56-4-S  F 4 ND (0.00241)  
609381 105-BH-56-8-S  F 8 ND (0.0025)   
609354 105-BH-57-0-S  E 0 0.0328  
609354 105-BH-57-2-S  E 2 0.0106  
609354 105-BH-57-4-S  E 4 0.0035 
609349 105-BH-58-0-S  C 0 339 
609349 105-BH-58-2-S  C 2 125 
609366 105-BH-58-4-S  C 4 0.85
609366 105-BH-58-6-S  C 6 7.53
609366 105-BH-58-8-S  C 8 0.00269 
609383 105-BH-59-0-S  E 3 6.48
609383 105-BH-59-2-S  E 5 1.41
609383 105-BH-59-2-SD E 5 1.15
609383 105-BH-59-4-S  E 7 0.906 
609358 105-BH-60-0-S  F 0 0.401 
609358 105-BH-60-2-S  F 2 0.156 
609358 105-BH-60-4-S  F 4 0.00535 
609358 105-BH-60-8-S  F 8 ND (0.00242)  
609360 105-BH-62-0-S  F 0 3.62
609360 105-BH-62-2-S  F 2 0.0128  
609360 105-BH-62-4-S  F 4 0.00527 
609360 105-BH-62-8-S  F 8 ND (0.00243)  
609362 105-BH-63-0-S  F 0 0.0262  
609362 105-BH-63-2-S  F 2 0.0129  
609362 105-BH-63-4-S  F 4 0.00797 
609362 105-BH-63-8-S  F 8 0.00458 
609364 105-BH-64-0-S  F 0 0.393 
609364 105-BH-64-2-S  F 2 0.0106  
609364 105-BH-64-4-S  F 4 0.00884 
609364 105-BH-64-4-SD F 4 0.0168  
609364 105-BH-64-8-S  F 8 0.00323 
609371 105-BH-65-0-S  F 0 0.162   
609371 105-BH-65-2-S  F 2 0.0114  
609371 105-BH-65-4-S  F 4 ND (0.00242)  
609371 105-BH-65-8-S  F 8 0.00434 
609349 105-BH-66-0-S  D 0 0.144 J 
609349 105-BH-66-2-S  D 2 0.0143 J  
609349 105-BH-66-4-S  D 4 0.0487  
609349 105-BH-66-4-SD D 4 0.00464 J 
609349 105-BH-66-6-S  D 6 ND (0.00237)  
609349 105-BH-66-8-S  D 8 ND (0.00243)  
609374 105-BH-67-0-S  F 0 0.0377  

Background concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 



 

AL/7-06/WP/SNL06:R5856.doc  840857.06.06  07/06/06 9:16 AM 2-24

Table 2.3-1 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Summary of Confirmatory Soil Sampling Analytical Results for Mercury 
January–March 2006 

 

Sample Attributes 

Metals  
(EPA Method 7471Aa)  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample 
Depth  
(ft bgs) Mercury 

609374 105-BH-67-2-S  F 2 0.0135  
609374 105-BH-67-4-S  F 4 0.00601 
609374 105-BH-67-8-S  F 8 0.00383 
609375 105-BH-68-0-S  F 0 0.0118 J 
609375 105-BH-68-2-S  F 2 ND (0.00236)  
609375 105-BH-68-4-S  F 4 0.0142  
609375 105-BH-68-8-S  F 8 ND (0.00236)  
609377 105-BH-69-0-S  F 0 0.0404 J 
609377 105-BH-69-2-S  F 2 0.00879 J 
609377 105-BH-69-2-SD F 2 0.0241 J 
609377 105-BH-69-4-S  F 4 0.00781 
609377 105-BH-69-8-S  F 8 ND (0.00243)  
609379 105-BH-70-0-S  F 0 0.0133  
609379 105-BH-70-2-S  F 2 0.0137  
609379 105-BH-70-4-S  F 4 ND (0.00238)  
609379 105-BH-70-8-S  F 8 0.00259 
609381 105-BH-71-0-S  F 0 0.0216  
609381 105-BH-71-2-S  F 2 0.00265 
609381 105-BH-71-4-S  F 4 0.00388 
609381 105-BH-71-8-S  F 8 0.00322 
609354 105-BH-72-0-S  E 0 0.0914  
609354 105-BH-72-2-S  E 2 0.0284  
609354 105-BH-72-2-SD E 2 0.0122  
609354 105-BH-72-4-S  E 4 0.00311 
609522 105-BH-73-4-S  A 7 27.5 J
609522 105-BH-73-4-SD A 7 137 J
609567 105-BH-73-6-S  A 9 0.679 
609567 105-BH-73-8-S  A 11 0.0574  
609567 105-BH-73-8-SD A 11 0.75
609349 105-BH-74-0-S  C 0 11.8
609349 105-BH-74-2-S  C 2 147 
609349 105-BH-74-2-SD C 2 75.4
609366 105-BH-74-4-S  C 4 0.327 
609366 105-BH-74-6-S  C 6 4.4 
609366 105-BH-74-8-S  C 8 0.0106  
609383 105-BH-75-0-S  E 3 14.8
609383 105-BH-75-2-S  E 5 18.8
609383 105-BH-75-4-S  E 7 24.1
609567 105-BH-75-6-S  E 9 0.00272 
609567 105-BH-75-8-S  E 11 0.448 
609359 105-BH-76-0-S  F 0 0.0102  
609359 105-BH-76-2-S  F 2 ND (0.00237)  

Background concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table 2.3-1 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Summary of Confirmatory Soil Sampling Analytical Results for Mercury 
January–March 2006 

 

Sample Attributes 

Metals  
(EPA Method 7471Aa)  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample 
Depth  
(ft bgs) Mercury 

609359 105-BH-76-4-S  F 4 0.00887 
609359 105-BH-76-8-S  F 8 0.00435 
609361 105-BH-78-0-S  F 0 0.0234  
609361 105-BH-78-2-S  F 2 0.0198  
609361 105-BH-78-2-SD F 2 0.0051 
609361 105-BH-78-4-S  F 4 0.00459 
609361 105-BH-78-8-S  F 8 0.0077 
609363 105-BH-79-0-S  F 0 0.0129  
609363 105-BH-79-2-S  F 2 0.014   
609364 105-BH-80-0-S  F 0 0.0185  
609364 105-BH-80-2-S  F 2 0.0168  
609364 105-BH-80-4-S  F 4 0.00524 
609364 105-BH-80-8-S  F 8 0.00528 
609372 105-BH-81-0-S  F 0 0.00677 
609372 105-BH-81-2-S  F 2 0.00951 
609372 105-BH-81-4-S  F 4 0.00708 
609372 105-BH-81-8-S  F 8 0.00338 
609373 105-BH-82-0-S  F 0 0.013   
609373 105-BH-82-2-S  F 2 0.0125  
609373 105-BH-82-4-S  F 4 0.0116  
609373 105-BH-82-8-S  F 8 0.00258 
609374 105-BH-83-0-S  F 0 0.0159  
609374 105-BH-83-2-S  F 2 0.0137  
609374 105-BH-83-4-S  F 4 0.0128  
609374 105-BH-83-4-SD F 4 0.0164  
609374 105-BH-83-8-S  F 8 ND (0.00241)  
609376 105-BH-84-0-S  F 0 0.00714 J 
609376 105-BH-84-2-S  F 2 0.0161  
609376 105-BH-84-4-S  F 4 0.0132  
609376 105-BH-84-8-S  F 8 ND (0.0025)   
609378 105-BH-85-0-S  F 0 0.0102 J 
609378 105-BH-85-2-S  F 2 0.0242  
609378 105-BH-85-4-S  F 4 0.00721 J 
609378 105-BH-85-8-S  F 8 ND (0.00232)  
609380 105-BH-86-0-S  F 0 0.00616 
609380 105-BH-86-2-S  F 2 0.0153  
609380 105-BH-86-2-SD F 2 0.00725 
609380 105-BH-86-4-S  F 4 0.00435 
609380 105-BH-86-8-S  F 8 ND (0.00238)  
609382 105-BH-87-0-S  F 0 0.00599 
609382 105-BH-87-2-S  F 2 0.00571 
609382 105-BH-87-4-S  F 4 ND (0.00234)  

Background concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table 2.3-1 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Summary of Confirmatory Soil Sampling Analytical Results for Mercury 
January–March 2006 

 

Sample Attributes 

Metals  
(EPA Method 7471Aa)  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample 
Depth  
(ft bgs) Mercury 

609382 105-BH-87-8-S  F 8 0.0234  
609355 105-BH-88-0-S  E 0 0.126 
609355 105-BH-88-2-S  E 2 0.0174  
609355 105-BH-88-4-S  E 4 0.00485 
609349 105-BH-89-0-S  C 0 40.3
609349 105-BH-89-2-S  C 2 92.5
609366 105-BH-89-4-S  C 4 5.97
609366 105-BH-89-6-S  C 6 1.96
609366 105-BH-89-8-S  C 8 0.00384 
609383 105-BH-90-0-S  E 3 8.26
609383 105-BH-90-2-S  E 5 4.2 
609383 105-BH-90-4-S  E 7 2.08
609359 105-BH-91-0-S  F 0 0.013 
609359 105-BH-91-2-S  F 2 0.00315 
609359 105-BH-91-4-S  F 4 0.00312 
609359 105-BH-91-8-S  F 8 ND (0.00244)  
609361 105-BH-93-0-S  F 0 0.0276  
609361 105-BH-93-2-S  F 2 0.0206  
609361 105-BH-93-4-S  F 4 0.00616 
609361 105-BH-93-8-S  F 8 0.00362 
609363 105-BH-94-0-S  F 0 0.0144  
609363 105-BH-94-2-S  F 2 0.0142  
609363 105-BH-94-4-S  F 4 0.0132  
609363 105-BH-94-8-S  F 8 ND (0.00247)  
609364 105-BH-95-0-S  F 0 0.0396  
609364 105-BH-95-2-S  F 2 0.00882 
609364 105-BH-95-4-S  F 4 0.00283 
609364 105-BH-95-8-S  F 8 ND (0.00241)  
609372 105-BH-96-0-S  F 0 0.00883 
609372 105-BH-96-2-S  F 2 0.0175  
609372 105-BH-96-4-S  F 4 0.00436 
609372 105-BH-96-8-S  F 8 0.00261 
609373 105-BH-97-0-S  F 0 0.00954 
609373 105-BH-97-2-S  F 2 0.0146  
609373 105-BH-97-4-S  F 4 0.00451 
609373 105-BH-97-8-S  F 8 ND (0.00248)  
609374 105-BH-98-0-S  F 0 0.0644  
609374 105-BH-98-2-S  F 2 0.00843 
609374 105-BH-98-2-SD F 2 0.0246  
609374 105-BH-98-4-S  F 4 ND (0.0025)   
609374 105-BH-98-8-S  F 8 ND (0.00246)  
609376 105-BH-99-0-S  F 0 0.0219  

Background concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table 2.3-1 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Summary of Confirmatory Soil Sampling Analytical Results for Mercury 
January–March 2006 

 

Sample Attributes 

Metals  
(EPA Method 7471Aa)  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample 
Depth  
(ft bgs) Mercury 

609376 105-BH-99-2-S  F 2 0.00874 J 
609376 105-BH-99-4-S  F 4 0.0123 J 
609376 105-BH-99-8-S  F 8 ND (0.00234)  
609378 105-BH-100-0-S F 0 0.00646 J 
609378 105-BH-100-2-S F 2 0.00475 J 
609378 105-BH-100-4-S F 4 0.0393  
609378 105-BH-100-4-SD   F 4 0.00624 J 
609378 105-BH-100-8-S F 8 ND (0.00243)  
609380 105-BH-101-0-S F 0 0.00429 
609380 105-BH-101-2-S F 2 ND (0.00242)  
609380 105-BH-101-4-S F 4 0.00654 
609380 105-BH-101-8-S F 8 0.00484 
609382 105-BH-102-0-S F 0 0.0128  
609382 105-BH-102-2-S F 2 0.00524 
609382 105-BH-102-4-S F 4 0.00829 
609382 105-BH-102-8-S F 8 0.0052 
609355 105-BH-103-0-S E 0 0.117   
609355 105-BH-103-2-S E 2 0.0133  
609355 105-BH-103-4-S E 4 0.00954 
609355 105-BH-103-4-SD   E 4 0.006 
609349 105-BH-104-0-S C 0 9.45
609349 105-BH-104-2-S C 2 89.6
609366 105-BH-104-4-S C 4 0.0256  
609366 105-BH-104-6-S C 6 1.22
609366 105-BH-104-8-S C 8 0.00238 
609383 105-BH-105-0-S E 3 24 
609383 105-BH-105-2-S E 5 3.22
609383 105-BH-105-4-S E 7 0.0116  
609359 105-BH-106-0-S F 0 0.04 
609359 105-BH-106-2-S F 2 0.135 
609359 105-BH-106-4-S F 4 0.00459 
609359 105-BH-106-8-S F 8 ND (0.00248)  
609361 105-BH-108-0-S F 0 0.0418  
609361 105-BH-108-2-S F 2 0.014   
609361 105-BH-108-4-S F 4 0.0105  
609361 105-BH-108-8-S F 8 ND (0.00236)  
609363 105-BH-109-0-S F 0 0.0584  
609363 105-BH-109-2-S F 2 ND (0.00244)  
609363 105-BH-109-2-SD   F 2 ND (0.0025)   
609363 105-BH-109-4-S F 4 ND (0.00244)  
609363 105-BH-109-8-S F 8 ND (0.00246)  
609364 105-BH-110-0-S F 0 0.0552  

Background concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table 2.3-1 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Summary of Confirmatory Soil Sampling Analytical Results for Mercury 
January–March 2006 

 

Sample Attributes 

Metals  
(EPA Method 7471Aa)  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample 
Depth  
(ft bgs) Mercury 

609364 105-BH-110-2-S F 2 0.0105  
609364 105-BH-110-4-S F 4 0.00518 
609364 105-BH-110-8-S F 8 0.00639 
609372 105-BH-111-0-S F 0 0.00967 
609372 105-BH-111-2-S F 2 0.00887 
609372 105-BH-111-4-S F 4 0.0153  
609372 105-BH-111-8-S F 8 ND (0.00244)  
609373 105-BH-112-0-S F 0 0.0115  
609373 105-BH-112-2-S F 2 0.0105  
609373 105-BH-112-4-S F 4 0.00255 
609373 105-BH-112-8-S F 8 ND (0.00235)  
609373 105-BH-113-0-S F 0 0.024   
609373 105-BH-113-2-S F 2 0.0166  
609373 105-BH-113-4-S F 4 0.00479 
609373 105-BH-113-8-S F 8 ND (0.00245)  
609376 105-BH-114-0-S F 0 0.0433  
609376 105-BH-114-2-S F 2 ND (0.00232)  
609376 105-BH-114-2-SD   F 2 0.00264 
609376 105-BH-114-4-S F 4 0.0108 J 
609376 105-BH-114-8-S F 8 0.00334 J 
609378 105-BH-115-0-S F 0 0.00249 J 
609378 105-BH-115-2-S F 2 0.00956 J 
609378 105-BH-115-4-S F 4 0.00716 J 
609378 105-BH-115-8-S F 8 ND (0.00245)  
609380 105-BH-116-0-S F 0 0.0496  
609380 105-BH-116-2-S F 2 0.0126  
609380 105-BH-116-4-S F 4 0.00463 
609380 105-BH-116-8-S F 8 ND (0.00243)  
609382 105-BH-117-0-S F 0 0.0091 
609382 105-BH-117-2-S F 2 0.0142  
609382 105-BH-117-4-S F 4 0.00788 
609382 105-BH-117-8-S F 8 0.00497 
609355 105-BH-118-0-S E 0 0.0615  
609355 105-BH-118-2-S E 2 0.0198  
609355 105-BH-118-4-S E 4 0.00574 
609349 105-BH-119-0-S E 0 9.29
609349 105-BH-119-2-S E 2 0.0416  
609349 105-BH-119-4-S E 4 0.0466  
609357 105-BH-120-0-S E 0 0.407 
609357 105-BH-120-2-S E 2 0.364 
609357 105-BH-120-2-SD   E 2 8.6 
609357 105-BH-120-4-S E 4 0.0111  

Background concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table 2.3-1 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Summary of Confirmatory Soil Sampling Analytical Results for Mercury 
January–March 2006 

 

Sample Attributes 

Metals  
(EPA Method 7471Aa)  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample 
Depth  
(ft bgs) Mercury 

609357 105-BH-121-0-S E 0 0.155   
609357 105-BH-121-2-S E 2 0.00958 
609357 105-BH-121-4-S E 4 0.00274 
609355 105-BH-131-4-S E 4 ND (0.00234)  
609357 105-BH-122-0-S E 0 0.0973  
609357 105-BH-122-2-S E 2 0.0089 
609357 105-BH-122-4-S E 4 0.00479 
609356 105-BH-123-0-S E 0 0.0575  
609356 105-BH-123-2-S E 2 0.00988 
609356 105-BH-123-4-S E 4 0.00826 
609356 105-BH-124-0-S E 0 0.0227  
609356 105-BH-124-2-S E 2 0.0101  
609356 105-BH-124-4-S E 4 0.00807 
609356 105-BH-125-0-S E 0 0.00296 
609356 105-BH-125-2-S E 2 0.00801 
609356 105-BH-125-4-S E 4 0.0252  
609356 105-BH-126-0-S E 0 2.39
609356 105-BH-126-2-S E 2 0.0501  
609356 105-BH-126-4-S E 4 0.0114  
609356 105-BH-127-0-S E 0 6.97
609356 105-BH-127-2-S E 2 1.53
609356 105-BH-127-4-S E 4 0.0122  
609356 105-BH-127-4-SD   E 4 0.89
609356 105-BH-128-0-S E 0 0.371 
609356 105-BH-128-2-S E 2 0.16
609356 105-BH-128-4-S E 4 0.026   
609356 105-BH-129-0-S E 0 0.0631  
609356 105-BH-129-2-S E 2 0.054   
609356 105-BH-129-4-S E 4 0.00481 
609355 105-BH-130-0-S E 0 0.138   
609355 105-BH-130-2-S E 2 0.832 
609355 105-BH-130-4-S E 4 0.00603 
609355 105-BH-131-0-S E 0 0.0843  
609355 105-BH-131-2-S E 2 0.0184  
609355 105-BH-131-2-SD   E 2 0.00963 
609355 105-BH-132-0-S E 0 0.129   
609355 105-BH-132-2-S E 2 1.77
609355 105-BH-132-4-S E 4 0.00738 
609367 105-BH-133-0-S G 0 8.09
609367 105-BH-133-2-S G 2 0.16
609367 105-BH-133-4-S G 4 0.00769 
609367 105-BH-133-8-S G 8 0.00444 

Background concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table 2.3-1 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Summary of Confirmatory Soil Sampling Analytical Results for Mercury 
January–March 2006 

 

Sample Attributes 

Metals  
(EPA Method 7471Aa)  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample 
Depth  
(ft bgs) Mercury 

609367 105-BH-134-0-S G 0 0.0142  
609367 105-BH-134-2-S G 2 0.0173  
609367 105-BH-134-4-S G 4 0.00337 
609367 105-BH-134-4-SD   G 4 0.00346 
609367 105-BH-134-8-S G 8 ND (0.00247)  
609367 105-BH-135-0-S G 0 5.05
609367 105-BH-135-2-S G 2 0.019   
609367 105-BH-135-4-S G 4 0.00399 
609367 105-BH-135-8-S G 8 0.0031 
609367 105-BH-136-0-S G 0 7.93
609367 105-BH-136-2-S G 2 0.0455  
609367 105-BH-136-4-S G 4 0.0515  
609367 105-BH-136-8-S G 8 0.00864 
609367 105-BH-137-0-S G 0 13.5
609367 105-BH-137-2-S G 2 5.14
609367 105-BH-137-4-S G 4 3.33
609367 105-BH-137-8-S G 8 0.00455 J 
609368 105-BH-138-0-S G 0 6.05
609368 105-BH-138-2-S G 2 16.3
609368 105-BH-138-4-S G 4 4.28
609368 105-BH-138-8-S G 8 0.0177  
609368 105-BH-139-0-S G 0 5.74
609368 105-BH-139-2-S G 2 0.078   
609368 105-BH-139-4-S G 4 3.6 
609368 105-BH-139-8-S G 8 0.00686 J 
609368 105-BH-140-0-S G 0 12.6
609368 105-BH-140-2-S G 2 0.0201  
609368 105-BH-140-2-SD   G 2 2.66
609368 105-BH-140-4-S G 4 0.0205  
609368 105-BH-140-8-S G 8 0.631 
609368 105-BH-141-0-S G 0 3.36
609368 105-BH-141-2-S G 2 0.869 
609368 105-BH-141-4-S G 4 0.006 J 
609368 105-BH-141-8-S G 8 0.0763  
609369 105-BH-142-0-S G 0 26.4
609369 105-BH-142-2-S G 2 0.459 
609369 105-BH-142-4-S G 4 0.102 J
609369 105-BH-142-8-S G 8 0.124 J
609369 105-BH-143-0-S G 0 0.316 J
609369 105-BH-143-2-S G 2 0.0112 J 
609369 105-BH-143-4-S G 4 0.0095 J 
609369 105-BH-143-8-S G 8 ND (0.00246) R 

Background concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table 2.3-1 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Summary of Confirmatory Soil Sampling Analytical Results for Mercury 
January–March 2006 

 

Sample Attributes 

Metals  
(EPA Method 7471Aa)  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample 
Depth  
(ft bgs) Mercury 

609369 105-BH-144-0-S G 0 9.16 J
609369 105-BH-144-2-S G 2 0.00387 J 
609369 105-BH-144-4-S G 4 0.147 J
609369 105-BH-144-8-S G 8 4.46 J
609370 105-BH-145-0-S G 0 26.3 J
609370 105-BH-145-2-S G 2 0.278 J
609370 105-BH-145-4-S G 4 0.0325 J 
609370 105-BH-145-8-S G 8 0.113 J
609370 105-BH-146-0-S G 0 7.79 J
609370 105-BH-146-2-S G 2 0.807 J
609370 105-BH-146-4-S G 4 0.0264 J 
609370 105-BH-146-8-S G 8 0.0829 J 
609370 105-BH-146-8-SD   G 8 0.11 J
609521 105-BH-147-0-S G 0 3.61
609521 105-BH-147-2-S G 2 0.0115  
609521 105-BH-147-2-SD   G 2 0.0154  
609521 105-BH-147-4-S G 4 ND (0.119) 
609521 105-BH-147-8-S G 8 0.0697  
609523 105-BH-148-0-S B 3 66.9 J
609523 105-BH-148-2-S B 5 0.238 J
609523 105-BH-148-4-S B 7 ND (0.00241 J)  
609523 105-BH-149-0-S B 3 1.47 J
609523 105-BH-149-2-S B 5 0.255 J
609523 105-BH-149-2-SD   B 5 0.963 J
609523 105-BH-149-4-S B 7 1.93 J
609523 105-BH-150-0-S B 3 3.07 J
609523 105-BH-150-2-S B 5 0.216 J
609523 105-BH-150-4-S B 7 0.167 J

Background concentration (surface/subsurface)c <0.25/<0.1 
Quality Assurance/Quality Control Samples (EPA Method 7470Aa) (mg/L) 

609349 105-EB-1 NA 0.000148 J 
609351 105-EB-2 NA ND (0.00005) 
609354 105-EB-3 NA ND (0.00005) 
609357 105-EB-4 NA ND (0.00005) 
609358 105-EB-5 NA ND (0.00005 
609366 105-EB-6 NA ND (0.00005 J) 
609370 105-EB-7 NA ND (0.00005) 
609371 105-EB-8 NA ND (0.00005 J) 
609374 105-EB-9 NA ND (0.00005 J) 

Refer to footnotes at end of table. 
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Table 2.3-1 (Concluded) 
SWMU 105, Mercury Spill (Building 6536) 

Summary of Confirmatory Soil Sampling Analytical Results for Mercury 
January–March 2006 

 

Sample Attributes 

Metals  
(EPA Method 7471Aa)  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample 
Depth  
(ft bgs) Mercury 

Quality Assurance/Quality Control Samples (EPA Method 7470Aa) (mg/L) 
609378 105-EB-10 NA NA 0.000052 
609381 105-EB-11 NA NA ND (0.00005) 
609383 105-EB-12 NA NA ND (0.00005 J) 
609522 105-EB-13 NA NA ND (0.00005) 
609567 105-EB-14 NA NA ND (0.00005) 

Note:  Values in bold exceed background soil concentration. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
cDinwiddie September 1997. 
bgs = Below ground surface. 
BH = Borehole. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J = Estimated concentration. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
mg/L = Milligram(s) per liter. 
NA = Not applicable. 
ND (  ) = Not detected above the MDL, shown in parentheses. 
ND (J) = Not detected, uncertainty in the detection limit shown in parentheses, see Data 

Validation Report (Annex B). 
R = Value is unusable, see Data Validation Report (Annex B). 
S = Soil sample. 
SD = Soil sample duplicate. 
SWMU = Solid Waste Management Unit. 
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Area D (pink) in Figure 2.2-1 represents locations where P1VCA soil-vapor detections were 
higher than those from adjacent areas.  Five boreholes, 105-BH-23, -36, -51, -53, and -66, were 
sampled at 0, 2, 4, 6, and 8 feet bgs.  The analytical results for surface samples at 105-BH-23, 
-36, and -51 exceed the background value.  No subsurface sample results for mercury exceed 
the background value. 
 
The former footprint of Room 113 was surrounded with a row of sample locations representing 
the perimeter of Room 113 (Area E [blue] in Figure 2.1-1).  There are 42 borehole locations in 
this area, and samples were collected at 0, 2, and 4 feet bgs in most locations.  The perimeter 
borehole locations that were within, or nearby, the trench area include 105-BH-15, -29, -44, -59, 
-75, -90, -105, and -119.  Boreholes 105-BH-15 and -29 also included a soil sample from 8 feet 
bgs; both results were ND.  The remaining boreholes were sampled at 3, 5, and 7 feet bgs, with 
Boreholes 105-BH-44 and -75 also sampled at 9 and 11 feet bgs.  The results for the surface 
samples range from 0.00296 to 24 mg/kg of mercury, with 12 of 42 samples exceeding the 
background value.  The subsurface sample results range from ND to 28.3 mg/kg of mercury, 
with 21 of 93 samples exceeding the background value. 
 
Sample locations within the footprint of Room 113 are designated as area F (gray) in 
Figure 2.1-1.  There were 79 proposed borehole locations, but that number was reduced to 72.  
The grid row of borehole locations 105-BH-17, -31, -46, -61, -77, -92, and -107 was eliminated 
as the actual spacing on the ground had to be adjusted to accommodate the topography.  This 
row of locations was not needed.  Samples were collected at 0, 2, 4, and 8 feet bgs in this area.  
The results of the surface samples range from 0.00249 J to 4.15 mg/kg of mercury, with 9 of 72 
samples exceeding the background value.  The subsurface sample results range from ND to 
0.173 mg/kg of mercury, with only 3 of 229 samples exceeding the background value. 
 
After reviewing the preliminary analytical results from the trench and spoils pile areas, an 
additional 15 borehole locations (105-BH-133 through -147) were added to the northwest of the 
trench area (Area G [pale yellow] in Figure 2.1-1).  Soil samples were collected from 0, 2, 4, and 
8 feet bgs.  Results from the surface samples range from 0.0142 to 26.4 mg/kg of mercury, with 
14 of 15 samples exceeding the background value.  The subsurface sample results from this 
area range from ND to 16.3 mg/kg of mercury, with 15 of 49 samples exceeding the background 
value. 
 
 
2.4 Quality Assurance/Quality Control 
 
Field quality control (QC) samples were collected as specified in the Quality Assurance (QA) 
Plan (SNL/NM April 1996) and in the P2VCA Plan (SNL/NM December 2005).  Table 2.4-1 
presents the QC requirements for the SWMU 105 P2VCA.  As part of the QA requirements, all 
of the data were validated according to current SNL/NM data validation procedures.  The field 
QC sample results are presented in Section 2.5. 
 
The results of the soil duplicate samples are presented in Table 2.3-1 and have been included 
in the data set of confirmatory soil samples discussed in Section 2.3. 
 
Equipment blank (EB) sample results are also presented in Table 2.3-1.  The EB samples were 
analyzed by EPA Method 7470A (EPA November 1986).  The results for the EB samples range 
from ND to 0.000148 J mg/liter of mercury. 
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Table 2.4-1 
SWMU 105, Mercury Spill (Building 6536), Field Quality Control Sample Requirements for 

January–March 2006 Confirmatory Soil Samples 
 

Sample Type Frequency 
Total Number of 

Samples  Matrix 
Duplicate Soil Samples ~5% 34 Soil 
Equipment Blank Samples 1 per day 14 Aqueous 

SWMU = Solid Waste Management Unit. 
 
 
To assess the variability of the sample matrix, a calculation of relative percent difference (RPD) 
between the result of a soil sample and the duplicate of that sample is performed as a 
demonstration of the accuracy.  RPDs cannot be calculated for ND results or those that are 
estimated with a J qualifier.  There were 34 sets of soil samples and duplicates that were 
analyzed for mercury and 21 sets of results were suitable for calculating RPDs (Table 2.4-2).  
The RPD values ranged from 3 to 197.  This wide range demonstrates the variability of a soil 
matrix and the heterogeneity of mercury contamination.  
 
 
2.5 Data Validation 
 
All of the sample results (soil and EB) were verified/validated according to “Data Validation 
Procedure for Chemical and Radiochemical Data,” Rev. 01 (SNL/NM December 2003).  
Reviews confirmed that all the data results from the analytical laboratory, except for one 
sample, are defensible and therefore acceptable for use in this Corrective Action Complete 
(CAC) proposal, fulfilling the data quality objective requirements.  Some of the sample results 
have been qualified with a J, defined as an estimated value.  The data validation reports are 
provided in Annex B.  One sample result, 105-BH-143 at 8 feet bgs, received an R qualifier.  
This rejected determination was due to failure in meeting the laboratory QA/QC requirements 
(Annex B). 
 
 
2.6 Waste Management 
 
Mercury-contaminated soil was excavated from the original release point and containerized into 
55-gallon, steel drums.  Approximately 1 cy of soil was disposed of as hazardous waste 
according to SNL/NM policy.  The waste disposal request forms are provided in Annex C. 
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Table 2.4-2 
SWMU 105, Mercury Spill (Building 6536), Relative Percent Difference Calculations 

 
Mercury (mg/kg)  

ER Sample ID 
Primary  
Sample  

Duplicate  
Sample  RPD 

105-BH-3-4-S ND ND -- 
105-BH-9-4-S ND ND -- 
105-BH-21-2-S ND 0.0163 -- 
105-BH-26-4-S ND ND -- 
105-BH-30-4-S 0.0142 0.00552 88 
105-BH-34-4-S 0.00307 0.0116 116 
105-BH-38-4-S 0.0058 J 0.0042 J -- 
105-BH-43-6-S 0.0195 0.00946 69 
105-BH-44-4-S 28.3 18.3 43 
105-BH-48-2-S 0.0107 0.0117 9 
105-BH-59-2-S 1.41 1.15 20 
105-BH-64-4-S 0.00884 0.0168 62 
105-BH-66-4-S 0.0487 0.00464 J -- 
105-BH-69-2-S 0.00879 J 0.0241 J -- 
105-BH-72-2-S 0.0284 0.0122 80 
105-BH-73-4-S 27.5 J 137 J -- 
105-BH-73-8-S 0.0574 0.75 172 
105-BH-74-2-S 147 75.4 64 
105-BH-78-2-S 0.0198 0.0051 118 
105-BH-83-4-S 0.0128 0.0164 25 
105-BH-86-2-S 0.0153 0.00725 71 
105-BH-98-2-S 0.00843 0.0246 98 
105-BH-100-4-S 0.0393 0.00624 J -- 
105-BH-103-4-S 0.00954 0.006 46 
105-BH-109-2-S ND ND -- 
105-BH-114-2-S ND 0.00264 J -- 
105-BH-120-2-S 0.364 8.6 184 
105-BH-127-4-S 0.0122 0.89 195 
105-BH-131-2-S 0.0184 0.00963 63 
105-BH-134-4-S 0.00337 0.00346 3 
105-BH-140-2-S 0.0201 2.66 197 
105-BH-146-8-S 0.0829 J 0.11 J -- 
105-BH-147-2-S 0.0115 0.0154 29 
105-BH-149-2-S 0.255 J 0.963 J -- 

BH = Borehole. 
ER = Environmental Restoration. 
ID = Identification. 
J = Estimated value. 
mg/kg = Milligrams per kilogram. 
ND = Not detected above method detection limit. 
RPD = Relative percent difference is calculated with the following equation and rounded to nearest whole 

number: 
 
 
 
  where: R1 = Analysis result. 
    R2 = Duplicate analysis result. 
S = Soil (matrix). 
SWMU = Solid Waste Management Unit. 
-- = Not calculated. 

100x
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3.0   CONCEPTUAL SITE MODEL 

The conceptual site model for SWMU 105 is based upon the constituents of concern (COCs) 
identified from operational history information, process knowledge, and previous investigations.  
This chapter summarizes the nature and extent of the contamination and the environmental fate 
of the COCs.  Figure 3-1 illustrates the conceptual site model for SWMU 105. 
 
 
3.1 Nature and Extent of Contamination 
 
The only COC for SWMU 105 has been identified as elemental mercury.  The operational 
history of the site provided evidence that equipment containing mercury had been used inside 
Building 6536 and that there had been releases of mercury within the building.  Other potential 
types and sources of contamination were identified and eliminated from consideration during the 
P1VCA (Shaw February 2006).  The only COC identified as released to the environment was 
elemental mercury.  The analytical methods used are appropriate for characterizing the 
identified COC. 
 
The sampling activities conducted during the P2VCA are considered to have resulted in soil 
samples that adequately represent the soil beneath the foundation of Room 113, as well as the 
immediate surrounding area.  The sampling target depths are sufficient to determine the vertical 
extent of mercury contamination. 
 
The highest levels of mercury in the soil were present in the uppermost portion of the soil 
column (typically within the 0- to 2-foot depths).  Samples were collected to a depth of 8 feet bgs 
across the site, except in the trench area where the maximum sample depth was 11 feet bgs.  A 
discussion that took place on March 6, 2006, with the NMED during the sampling event 
prompted the collection of additional samples from three locations (105-BH-44, -73, and -75) at 
9 and 11 feet bgs.  The vertical and horizontal extent of contamination has therefore been 
defined by the sampling and analyses.  
 
SWMU 105 is currently an inactive site at which the building has been demolished, and the 
primary source of contamination has been eliminated.  As a result, migration of any residual 
mercury in the soil is predominately dependent upon precipitation and occasional surface-water 
flow.  The borehole data collected are adequate for characterizing the migration of mercury in 
the subsurface. 
 
 
3.2 Environmental Fate and Transport 
 
The primary release(s) of mercury to the environment at SWMU 105 was to the soil along the 
northwest foundation wall of Building 6536, Room 113.  It is neither clear nor documented as to 
how or why mercury was present in Room 113.  All documentation indicates that two of the 
three reported incidences of mercury releases in the building occurred prior to the construction 
of Room 113.  Wind, water, and biota are natural mechanisms of COC transport from the 
primary release point; however, because the area of the release point is relatively small and the 
source has been removed, these are not considered to be of potential significance.  Infiltration 
of precipitation is also considered to be low at SWMU 105.  Because groundwater at the site is  
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497 feet bgs (SNL/NM April 2004), the potential for COCs to reach groundwater through the 
unsaturated zone above the water table is extremely low.  
 
The COCs at SWMU 105 are limited to a single constituent, elemental mercury. 
 
Wind, water, and biota are considered to be of low significance as potential transport 
mechanisms at this site.  Significant leaching into the subsurface soil is unlikely, and leaching 
into the groundwater at this site is highly unlikely.  The potential for transformation of the COC is 
low. 
 
In summary, the design and execution of the confirmatory soil sampling for SWMU 105 was 
appropriate and adequate to determine the nature and extent of the residual mercury in the soil 
at the site.  
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4.0   SITE ASSESSMENTS 

The site assessments for SWMU 105 include risk assessment analyses for human health and 
ecological risks.  Complete details of the human health and ecological risk assessments and 
uncertainties are provided in Annex D.  All data collected for the P1VCA and the P2VCA (except 
one sample result with an R qualification) are suitable for use in the human health and 
ecological risk assessments.  Two risk assessments were performed for SWMU 105.  The first 
assessment used the data collected from the entire site (Table 1.3-1, mercury only, and 
Table 2.3-1).  For conservatism, a second assessment was performed using a limited data set 
that included the P1VCA mercury results and results from only those P2VCA boreholes located 
northwest of the Room 113 foundation (Figure 4-1).  This included the six samples collected 
from the trench area locations during the P1VCA and during the P2VCA, the spoils pile area, 
and the additional row added at the very northwestern edge of boreholes.  The majority of the 
sample results that exceeded either the surface or the subsurface background values are in 
these areas.  Of the 31 surface samples, 29 sample results exceeded the background value, 
and of the 113 subsurface samples, 59 sample results exceeded the background value.  Using 
this limited data set provides a representative distribution of residual mercury contamination in 
the area of primary concern, which exhibited the highest concentrations of mercury in the soil.  
Six sample locations from the P1VCA, 32 borehole locations from the P2VCA, and a total of 144 
soil sample analyses are represented in this data set.  The limited data set used in the second 
risk assessment is provided in Table E-1 in Annex E, and the data set excluded from the second 
risk assessment is provided in Table E-2.  
 
 
4.1 Human Health Risk Assessments 
 
SWMU 105 has been recommended for an industrial land-use scenario (DOE et al. September 
1995).  Because the soil at the site contains an inorganic COC at levels above the background 
values, it was necessary to perform a human health risk assessment for the site.  Section 4.1.1 
presents the results of the human health risk assessment for the entire data set and 
Section 4.1.2 presents the results for the limited data set.   
 
SWMU 105 contains an identified inorganic COC.  Because of the location of the site, the 
designated industrial land-use scenario, and the nature of contamination, potential exposure 
pathways identified for the site include soil ingestion, dermal contact, and dust and volatile 
inhalation for the chemical COC.  The same exposure pathways are applied to the residential 
land-use scenario. 
 
 
4.1.1 Human Health Risk Assessment for Entire Data Set 
 
Using conservative assumptions and a reasonable maximum exposure approach to risk 
assessment, calculations for the nonradiological COC (mercury) show that for the industrial 
land-use scenario the hazard index (HI) (1.19) is slightly greater than the accepted numerical 
guidance from the NMED.  The HI for the residential land-use scenario is 15.0, which is also 
above the accepted numerical guidance.  There was no quantified estimated excess cancer 
risk; thus, excess cancer risk is below the acceptable risk value provided by the NMED for both  
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the industrial and residential land-use scenarios (Bearzi January 2001).  No quantified HI or 
estimated excess cancer risk are associated with the background constituent under either the 
industrial or residential land-use scenarios for SWMU 105. 
 
Although the HIs for mercury were above the NMED guidelines for the industrial and residential 
land-use scenarios, the maximum concentration of mercury was used in the risk calculation.  
Because the site has been adequately characterized, the average concentration is more 
representative of actual conditions for the entire site.  Using the 95% upper confidence limit 
(UCL) of the mean concentration of mercury for the entire data set (7.7 mg/kg, summarized in 
Annex D) reduces the total HIs to 0.03 and 0.34 for the industrial and residential land-use 
scenarios, respectively.  Thus, by using a realistic concentration in the risk calculations that 
more accurately depicts conditions for the entire site, the total HIs are below NMED guidelines.  
Table 4.1-1 summarizes the HIs and the excess cancer risk calculated using the entire data set 
from SWMU 105. 
 

Table 4.1-1 
SWMU 105, Mercury Spill (Building 6536) Summation of Risks Using the Entire Data Set 

 

Land-Use 
Scenario 

Hazard Index  
(using maximum 

concentration of mercury) 

Hazard Index  
(using UCL of the mean 

concentration of mercury) Excess Cancer Risk 
Industrial 1.19 0.03 -- 
Residential 15.0 0.34 -- 
NMED Guidance <1 <1 <1E-5 

Note:  Values in bold exceed the NMED guidance. 
NMED = New Mexico Environment Department. 
SWMU = Solid Waste Management Unit. 
UCL = Upper Confidence Limit. 
-- = Not quantified. 
 
 
4.1.2 Human Health Risk Assessment for Limited Data Set 
 
Performing the same human health risk assessment for SWMU 105 using the limited data set, 
the maximum concentration for mercury remains the same as do the calculations for the HIs for 
both the industrial and residential land-use scenarios.  There was no quantified estimated 
excess cancer risk; thus, excess cancer risk is below the acceptable risk value provided by the 
NMED for both the industrial and residential land-use scenarios (Bearzi January 2001).  No 
quantified HI or estimated excess cancer risk are associated with the background constituent 
under either the industrial or residential land-use scenarios for SWMU 105. 
 
Although the HIs were above the NMED guidelines for the industrial and residential land-use 
scenarios, the maximum concentration was used in the risk calculation.  Using the 95% UCL of 
the mean concentration of mercury (30.5 mg/kg, summarized in Annex D) for the limited data 
set reduces the total HIs to 0.11 and 1.34 for the industrial and residential land-use scenarios, 
respectively.  The HI for the industrial land-use scenario is below the NMED guidance, but the 
HI for the residential land-use scenario is above the guidance value.  Table 4.1-2 summarizes 
the HIs and the excess cancer risk calculated using the limited data set from SWMU 105. 
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Table 4.1-2 
SWMU 105, Mercury Spill (Building 6536), Summation of Risks Using the Limited Data Set 

 

Land-Use 
Scenario 

Hazard Index  
(using maximum 

concentration of mercury 

Hazard Index  
(using UCL of the mean 

concentration of mercury) 
Excess Cancer 

Risk 
Industrial 1.19 0.11 -- 
Residential 15 1.34 -- 
NMED Guidance <1 <1 <1E-5 

Note:  Values in bold exceed the NMED guidance. 
NMED = New Mexico Environment Department. 
SWMU = Solid Waste Management Unit. 
UCL = Upper Confidence Limit. 
-- = Not quantified. 
 
 
4.2 Ecological Risk Assessments 
 
Ecological risks associated with SWMU 105 were estimated through a risk assessment that 
incorporated site-specific information, when available.  Hazard quotients greater than unity were 
initially predicted; however, closer examination of the exposure assumptions revealed an 
overestimation of risk primarily due to conservative toxicity benchmarks; the use of the 
maximum concentration, maximum bioavailability, and maximum area use to estimate 
exposure.  Based upon this final analysis, the potential for ecological risks associated with 
SWMU 105 is expected to be low. 
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5.0   RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE WITH 
CONTROLS DETERMINATION 

 
5.1 Rationale 
 
Based upon field data and the human and ecological risk assessment analyses, a determination 
of CAC with controls (NMED April 2004) is recommended for SWMU 105 for the following 
reasons: 
 

• The soil has been sampled and adequately characterized for mercury, the COC 
present at SWMU 105. 

 
• No mercury contamination is present in the soil at levels considered hazardous to 

human health for the industrial land-use scenario. 
 

• The potential for ecological risks associated with SWMU 105 is expected to be 
low. 

 
 
5.2 Criterion 
 
The evidence provided in Section 5.1 supports the recommendation for a determination of CAC 
with controls (NMED April 2004) for SWMU 105.  This is consistent with the NMED NFA 
Criterion 5, which states, “the SWMU/AOC [Area of Concern] has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use” (NMED March 1998). 
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SWMU 105, Mercury Spill (Building 6536) 
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SWMU 105:  RISK ASSESSMENT REPORT 
 
 
I. Introduction 
 
Sandia National Laboratories/New Mexico (SNL/NM) completed a site investigation at Solid 
Waste Management Unit (SWMU) 105, Building 6536, located in Technical Area III.  An 
administrative No Further Action (NFA) proposal was submitted to the U.S. Environmental 
Protection Agency (EPA) (the regulatory authority at the time) in August 1994 (SNL/NM August 
1994).  In July 1995, SWMU 105 was determined to be appropriate for NFA and was removed 
from the U.S. Department of Energy (DOE)/Sandia Corporation Resource Conservation and 
Recovery Act Permit in December 1995 (Davis December 1995).  During decontamination and 
demolition (D&D) activities at Building 6536, a subsurface release of mercury to the 
environment at SWMU 105 was discovered, and written notification was transmitted to the New 
Mexico Environment Department (NMED) Hazardous Waste Bureau on July 13, 2005 (Wagner 
July 2005).  Due to the nature of the subsurface release, any surface investigation prior to July 
2005 would not have detected the contamination. 
 
The release of mercury to the environment was discovered at SWMU 105 in June 2005 in soil 
adjacent to Building 6536.  A Voluntary Corrective Action (VCA) was planned and performed.  
The VCA activities included excavation and off-site disposal of mercury-contaminated soil and 
comprehensive collection of confirmatory soil samples that determined the horizontal and 
vertical extent of mercury contamination.  A human health and ecological risk assessment were 
performed using the analytical results of the confirmatory soil samples.  The activities of the 
VCA are consistent with the overall corrective action objectives set forth in Section VI of the 
Compliance Order on Consent from the NMED (NMED April 2004).  
 
The risk assessments performed for SWMU 105 include analyses for human health and 
ecological risks.  All data collected for the Phase 1 VCA (P1VCA) (SNL/NM September 2005) 
and the Phase 2 VCA (P2VCA) (SNL/NM December 2005) (except one sample result with an 
R qualification) are suitable for use in the human health and ecological risk assessments.  Two 
risk assessments were performed for SWMU 105.  The first assessment used the data 
collected from the entire site.  For conservatism, a second assessment was performed that 
used a limited data set that included the P1VCA mercury results and only those results from 
P2VCA boreholes located northwest of the Building 6536, Room 113 foundation.  This included 
the six samples collected from the trench area locations during the P1VCA and P2VCA, the 
spoils pile area, and the additional row added at the very northwestern edge of boreholes.  The 
majority of the sample results that exceeded either the surface or the subsurface background 
values are in these areas.  Using this limited data set provides a representative distribution of 
residual mercury contamination in the area of primary concern, which exhibited the highest 
concentrations of mercury in the soil.  Six sample locations from the P1VCA, 32 borehole 
locations from the P2VCA, and a total of 144 soil sample analyses are represented in this data 
set.  The limited data set used in the second risk assessment is provided as Table E-1 in 
Annex E of the SWMU 105 Proposal for Corrective Action Complete (CAC), and the data set 
excluded from the second risk assessment is provided in Table E-2. 
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I.1 Site Description and History 
 
Building 6536, the Radiant Heat Facility, was originally constructed as the Re-Entry Burn-Up 
Facility but has also been used to simulate many types of high-heat environments (Shaw 
October 2004).  The main part of Building 6536 was built in 1967, a mezzanine was added in 
1980, and the two westernmost rooms (112 and 113, also known as 6536A and 6536B, 
respectively) were added in 1983.  Room 113 was also known as the Equipment Room.  An 
investigation report in 1977 states that a mercury vacuum tube exploded (location not 
specified), but no mercury vapor was detected (SNL/NM February 1977).  A 1982 Industrial 
Hygiene (IH) report indicated that approximately 10 cubic centimeters of visible mercury had 
been spilled on a lab bench (location not specified) and on a desktop (SNL/NM February 1982).  
The visible mercury was picked up with a mercury vacuum cleaner and no mercury vapor was 
detected before or after the cleanup.  A third IH report in 1985 states that a minor amount of 
mercury was spilled in the high bay of Building 6536 (Room 111) and the level of mercury 
contamination was within acceptable limits (units of measure or methods of measurement not 
described) (SNL/NM May 1985).  The report states that a mercury decontaminant was used to 
decontaminate surfaces.  Personnel interviews conducted in 1985 indicated that a mercury bath 
used to measure pressure in equipment was examined in 1972, and it was determined that the 
bath contained 10 to 13 pounds less mercury than the full volume capacity (SNL/NM October 
1990).  It was unknown whether the bath had ever been at full capacity.  At a later unknown 
date, the mercury bath was removed.  Personnel interviews conducted in 1990 in an attempt to 
clarify the use and release(s) of mercury in Building 6536 mention the 1977 mercury tube 
explosion, but stated that the mercury bath referenced never existed (SNL/NM March 1990).  
Two of the three documented events occurred within Building 6536 prior to the addition of 
Room 113 in 1983; however, no documentation exists pertaining to the use of instrumentation 
containing mercury in Room 113. 
 
Elemental mercury has been identified as the constituent of concern (COC) for SWMU 105. 
 
 
I.2 History of Release 
 
On May 9, 2005, during decontamination and demolition (D&D) activities at Building 6536, 
mercury contamination was found inside the building within a concrete trench, located along the 
northwest wall of Room 113.  On June 29, 2005, free mercury was found to be visible in the 
large pores of a concrete block and in nearby soil outside the building when an exterior trench 
was excavated along the northwest wall of the building.  The release to the soil probably 
originated from a crack in the building foundation adjacent to the interior concrete trench.   
 
 
I.3 Summary of the 2005 Phase One Voluntary Corrective Action Plan 
 
The 2005 investigation was performed by the SNL/NM Facilities Management and Operations 
Center that was conducting the D&D activities and is referred to as the P1VCA.  Six discrete 
soil samples were collected from the exterior trench on July 6 and 21, 2005.  The analytical 
results for the soil samples indicated mercury concentrations ranging from 0.17 to 39.6 
milligrams (mg)/kilogram (kg) next to the exposed concrete block, all exceeding the NMED-
approved subsurface background value of less than 0.1 mg/kg (Dinwiddie September 1997).  
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During the week of September 6, 2005, D&D personnel removed the concrete block located 
adjacent to the northwest wall of Building 6536 and collected residual free mercury from both 
the concrete block surface and the soil surrounding the block.  The mercury-contaminated soil 
was excavated to 4 feet below ground surface (bgs) in the area of the June 2005 release, but 
more mercury-contaminated soil remained.  
 
On October 6, 2005, the concrete foundation of the Building 6536 Room 113 was removed.  
In situ soil-vapor readings were taken with a mercury vapor analyzer (MVA).  As the foundation 
removal continued, positive MVA readings were detected in the soil beneath the foundation.  
Upon completion of removal of the building foundation, a 5- by 5-foot grid was established in 
the area of the former building footprint.  Positive MVA readings ranging from 0.003 to 
0.093 mg/cubic meter (m3) were detected along the center of the northeastern side of the grid 
area. 
 
The survey points with the five highest positive MVA readings ranging from 0.013 to 
0.093 mg/m3 were flagged for future investigation activities.  All construction debris, concrete 
rubble, and mercury-contaminated soil (removed during the trench excavation) were removed 
from the site.  These waste streams were managed by D&D personnel and disposed of in 
accordance with SNL/NM waste management policy. 
 
The activities and analytical results described represent the P1VCA investigation.  A summary 
of the P1VCA data and site assessments are presented in the “Building 6536 Radiant Heat 
Facility Characterization and Removal Project Report” (Shaw 2006).  
 
 
I.4 Summary of 2006 Phase Two Voluntary Corrective Action Plan  
 
Based upon the findings of remaining mercury contamination in the soil during the initial P1VCA 
activities, a Phase 2 investigation conducted by Environmental Restoration (ER) Project 
personnel was necessary (SNL/NM December 2005).  The purpose of the P2VCA was to 
determine the extent of the contamination, remove mercury-contaminated soil from the original 
release area, and containerize and dispose of the excavated soil at an off-site waste disposal 
facility.  Analytical results were evaluated to determine whether mercury was present in the soil 
at levels considered hazardous to human health for either the industrial or residential land-use 
risk scenarios.  The primary activities of the P2VCA were conducted from January through 
March 2006. 
 
 
I.5 Collection of Confirmatory Soil Samples 
 
The collection of the P2VCA soil samples was performed by several methods depending upon 
the terrain encountered at the site.  A Geoprobe®, a backhoe and bucket, and hand-auger 
equipment were used to collect samples.  Soil samples were submitted to an off-site laboratory, 
General Engineering Laboratories, Inc. (GEL), for analysis of total mercury by EPA Method 
7471A (EPA November 1986).  This method is approved for measuring total mercury (organic 
and inorganic) in soil samples.  Samples were recorded on Analysis Request/Chain of Custody 
(AR/COC) forms.  
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I.6 Summary of Confirmatory Soil Sample Results 
 
The analytical results for mercury as a metal in the soil samples collected during the P2VCA 
range from no detection (ND) above the method detection limit to 342 mg/kg.  
 
The analytical results for the surface samples (labeled 0 feet bgs) from the site range from 
0.00249 J to 339 mg/kg.  Of the 139 primary surface soil and duplicate samples collected, 
46 sample results exceed the surface background value of less than 0.25 mg/kg. 
 
The analytical results for the subsurface samples (greater than 0.5 feet to a maximum of 
11 feet bgs) range from ND to 342 mg/kg.  Of the 432 primary subsurface soil and duplicate 
samples collected, 65 sample results exceed the subsurface background value of less 
than 0.1 mg/kg. 
 
The samples collected from the original release point are labeled Borehole 105-BH-73.  The 
sample collected from the surface of the trench (identified as 0 feet in the sample identification 
as measured from the surface of the trench) was from a depth of approximately 3 feet bgs and 
contained 318 J mg/kg of mercury.  This material was placed on a tarp for waste disposal.  The 
sample identified as 2 feet (approximately 5 feet bgs) contained 90.3 J mg/kg of mercury, and 
this material was also placed on the tarp.  These sample results are not included in the data 
set, as they were from material designated as waste and do not represent characterization 
samples.  The 4-foot sample (approximately 7 feet bgs) contained 27.5 J mg/kg of mercury, 
and a duplicate of this sample contained 137 J mg/kg of mercury.  These samples exceed the 
subsurface background value for mercury of less than 0.1 mg/kg.  This material was left in 
place.  The next two samples, from 6 and 8 feet (approximately 9 and 11 feet bgs, respectively) 
contained 0.679 and 0.0574 mg/kg of mercury, respectively.  The results for the primary 
samples from 6 feet and the duplicate sample from 8 feet (0.75 mg/kg) exceed the subsurface 
background value.  It was determined that the vertical extent of mercury contamination had 
been defined in this area. 
 
 
II. Data Quality Objectives 
 
The data quality objectives (DQOs) were presented in the SWMU 105 P2VCA Plan (SNL/NM 
December 2005).  The DQOs outline the quality assurance (QA)/quality control (QC) 
requirements necessary for producing defensible analytical data suitable for risk assessment 
purposes.  The specific objectives for additional investigative work at SWMU 105 were: 
 

• The advancement of boreholes with a Geoprobe® to define the vertical and 
horizontal extent of contamination  

 
• The collection and analyses of soil samples to obtain supporting data for a CAC 

decision 
 

• The collection of QA/QC samples (duplicate soil and equipment blank samples). 
 
Table D-1 summarizes the samples collected and provides the rationale for sample locations. 
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Table D-1 
Summary of SWMU 105 P2VCA Sampling Performed to Meet Data Quality Objectives 

 

SWMU 105 Sampling 
Area Sampling Location Rationale 

Number of 
Boreholes 

in Area 
Sample Density (ft bgs)  

[sampling grid ~5 by 5 ft] 

Number of Primary 
Soil Samples 

Collected 
Original mercury release 
point (in trench) 

Confirm that no significant levels of 
the COC exist at release point. 

1a Samples collected from surface of 
trench followed by 2-ft intervals (7, 9, 
and 11 ftb). 

3 

Area adjacent to release 
point (in trench) 

Confirm that no significant levels of 
the COC exist near release point. 

3a Samples collected from surface of 
trench followed by 2-ft intervals (3, 5, 
and 7 ftb). 

9 

Location of former spoils 
piles 

Confirm that no significant levels of 
the COC remain following removal 
of spoils piles. 

5a Samples collected from ground 
surface followed by 2-ft intervals (0, 2, 
4, 6, and 8 ft). 

25 

Areas of elevated soil-
vapor readings 

Confirm that no significant levels of 
the COC exist beneath building 
foundation. 

5 Samples collected from ground 
surface followed by 2-ft intervals (0, 2, 
4, 6, and 8 ft). 

25 

Perimeter of Room 113 Confirm that no significant levels of 
the COC have migrated beyond 
building footprint. 

42c Samples collected from ground surface 
followed by 2-ft intervals (0, 2, and 4 ft). 

132d 

Area within footprint of 
Room 113 

Confirm that no significant levels of 
the COC exist beneath building 
foundation. 

72 Samples collected from ground 
surface followed by 2-ft intervals (0, 2, 
4, and 8 ft). 

286e 

Area northwest of former 
spoils piles 

Confirm that no significant levels of 
the COC have migrated beyond the 
spoils piles. 

15a Samples collected from ground 
surface followed by 2-ft intervals (0, 2, 
4, and 8 ft). 

60 

Total – 143 – 540 
aAll boreholes used for the limited data set. 
bTarget depths are expressed as feet below the original ground surface at this site. 
cEight boreholes used for the limited data set. 
dSamples also collected at 9 and 11 ft in two locations and 8 ft in two locations. 
eSamples recovered from only two depths at one location due to subsurface obstruction. 
bgs = Below ground surface. 
COC = Constituents of concern. 
ft = Foot (feet). 
P2VCA = Phase 2 Voluntary Corrective Action. 
SWMU = Solid Waste Management Unit. 
– = Not applicable. 



RISK ASSESSMENT FOR SWMU 105 7/6/2006 

AL/7-06/WP/SNL06:RS5856-D.doc 840857.06.06  07/06/06 9:14 AM D-6

Table D-2 presents the data quality requirements for sampling at SWMU 105.  All samples were 
submitted to GEL and recorded on AR/COC forms. 
 

Table D-2 
Summary of Data Quality Requirements for SWMU 105 

 

Data Set Analytical Requirement Data Quality Level 
Total Number of Soil 
Samples Collected 

P2VCA Samples 
collected January–
March 2006 

Total Mercury (EPA 
Method 7471Aa) 

Defensible 542b 

aEPA November 1986.  
bThe number of samples does not include QA/QC samples such as duplicates and equipment blanks. 
EPA = U.S. Environmental Protection Agency. 
QA/QC = Quality assurance/quality control. 
P2VCA = Phase 2 Voluntary Corrective Action. 
SWMU = Solid Waste Management Unit. 
 
 
Forty-eight QA/QC samples were collected during the P2VCA.  The QA/QC samples consisted 
of 34 soil duplicate and 14 aqueous equipment blank samples (Table D-3).  No significant 
QA/QC problems were identified in any of the QA/QC samples. 
 

Table D-3 
Summary of Quality Assurance/Quality Control Samples for SWMU 105 

 

Sample Type Frequency 
Total Number of 

Samples Matrix 
Duplicate Soil 
Samples 

~5% 34 Soil 

Equipment Blank 
Samples 

1 per day 14 Aqueous 

SWMU = Solid Waste Management Unit. 
 
 
All of the sample results (soil and equipment blank) were verified/validated according the “Data 
Validation Procedure for Chemical and Radiochemical Data, Rev. 01” (SNL/NM December 
2003).  Reviews confirmed that the data from the analytical laboratory are defensible and 
therefore acceptable for use in the CAC proposal, fulfilling the DQO requirements.  Some of the 
sample results have been qualified with a J, defined as an estimated value.  One sample result 
received an R qualification due to failure in meeting laboratory QA/QC requirements.  This 
sample was not used in the risk assessments. 
 
 
III. Determination of Nature, Rate, and Extent of Contamination 
 
The conceptual site model for SWMU 105 is based upon the COC identified from operational 
history information, process knowledge, and previous investigations.  This section summarizes 
the nature and extent of contamination and the environmental fate of the COC. 
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III.1 Nature, Extent, and Migration Rate of Contamination 
 
The only COC for SWMU 105 has been identified as elemental mercury.  The operational 
history of the site provided evidence that equipment containing mercury had been used inside 
Building 6536 and that there had been releases of mercury within the building.  Other potential 
types and sources of contamination were identified and eliminated from consideration during 
the P1VCA (Shaw 2006).  The only contaminant identified as released to the environment was 
elemental mercury.  The presence of mercury vapor in the soil is attributed to the volatilization 
of the elemental mercury, and not due to a separate source.  The analytical methods used are 
appropriate for characterizing the identified COC. 
 
The sampling activities conducted during the P2VCA are considered to have resulted in soil 
samples that adequately represent the soil beneath the foundation of Room 113, as well as the 
immediate surrounding area.  The sampling target depths are sufficient to determine the vertical 
extent of mercury contamination. 
 
The highest levels of mercury in the soil were present in the uppermost portion of the 
soil column (typically within the 0- to 2-foot depths).  Samples were collected to a depth of 
8 feet across the site, except in the trench area where the maximum sample depth was 
11 feet bgs.  A discussion that took place on March 6, 2006, with the NMED during the 
sampling event prompted the collection of additional samples from three locations (105-BH-44, 
-73, and -75) at 9 and 11 feet bgs.  The vertical and horizontal extent of contamination has 
therefore been defined by the sampling and analyses.  
 
SWMU 105 is currently an inactive site at which the primary source of contamination has been 
eliminated.  As a result, any migration of residual mercury in the soil is predominately 
dependent upon precipitation and occasional surface-water flow.  The borehole data collected 
are adequate for characterizing the migration of mercury in the subsurface. 
 
 
III.2 Environmental Fate and Transport 
 
The primary release(s) of mercury to the environment at SWMU 105 was to the soil along the 
northwest foundation wall of Building 6536, Room 113.  The release may have occurred by a 
migration of mercury through a crack in the foundation.  It is neither clear nor documented as to 
how or why mercury was present in Room 113.  All documentation indicates that two of the 
three reported incidences of mercury releases in the building occurred prior to the construction 
of Room 113.  Wind, water, and biota are natural mechanisms of COC transport from the 
primary release point; however, because the area of the release point is relatively small and the 
source has been removed, these are not considered to be of potential significance.  Infiltration 
of precipitation is also considered to be low at SWMU 105.  Because groundwater at the site is 
497 feet bgs (SNL/NM April 2004), the potential for the COC to reach groundwater through the 
unsaturated zone above the water table is extremely low.  
 
The COCs at SWMU 105 are limited to a single constituent, elemental mercury.  
 
Wind, water, and biota are considered to be of low significance as potential transport 
mechanisms at this site.  Significant leaching into the subsurface soil is unlikely, and leaching 
into the groundwater at this site is highly unlikely.  The potential for transformation of the COC 
is low.  
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In summary, the design and execution of the confirmatory soil sampling for SWMU 105 was 
appropriate and adequate to determine the nature and extent of elemental mercury in the soil at 
the site.  
 
 
IV.  Comparison of COCs to Background Screening Levels 
 
Site history and characterization activities are used to identify potential COCs.  The SWMU 105 
proposal for CAC with controls describes the identification of the COC and the sampling that 
was conducted in order to determine the concentration levels of the COC across the site.  In 
order to provide conservatism in this risk assessment, the calculation uses only the maximum 
concentration value of the COC found for the entire site.  The SNL/NM maximum background 
concentration (Dinwiddie September 1997) was selected to provide the background screen 
listed in Table D-4.  Table D-4 lists the nonradiological COC evaluated for the human health 
and ecological risk assessments performed for SWMU 105.  
 
 
V. Fate and Transport 
 
The primary release of the COC at SWMU 105 was to the surface and subsurface soil resulting 
partly from an imperfection in the building foundation stem wall.  Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point; however, because the 
discharge was to subsurface soil, none of these mechanisms are considered to be of potential 
significance as transport mechanisms at this site.  Because groundwater at this site is 
approximately 500 feet bgs, the potential for the COC to reach groundwater through the 
unsaturated zone above the water table is extremely low. 
 
The only COC at SWMU 105 is mercury.  It is a nonradiological analyte (no radiological 
analytes were evaluated).  It is elemental in form and is not considered to be degradable.  
Transformations of this inorganic constituent could include changes in valence 
(oxidation/reduction reactions) or incorporation into organic forms.   
 
Table D-5 summarizes the fate and transport processes that can occur at SWMU 105.  The 
COC at this site is a nonradiological inorganic analyte.  Wind, surface water, and biota are 
considered to be of low significance as potential transport mechanisms at this site.  Significant 
leaching into the subsurface soil is unlikely, and leaching into the groundwater at this site is 
highly unlikely.  
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Table D-4 
Nonradiological COCs for Human Health and Ecological Risk Assessments at SWMU 105 with  

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 
 

COC 

Maximum 
Concentration 
(All Samples) 

(mg/kg) 

SNL/NM 
Background 

Concentration 
(mg/kg)a 

Is Maximum COC 
Concentration Less Than 
or Equal to the Applicable 

SNL/NM Background 
Screening Value? 

BCF 
(maximum 

aquatic) 

Log Kow  
(for organic 

COCs) 
Bioaccumulator?b  

(BCF>40, Log Kow>4) 
Inorganic 
Mercury 342 <0.1 No 5,500c – Yes 

Note:  Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, Southwest Area Supergroup. 
bNMED March 1998. 
cYanicak March 1997. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 
mg/kg = Milligram(s) per kilogram. 
NMED = New Mexico Environment Department. 
SNL/NM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 
– = Information not available. 
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Table D-5 
Summary of Fate and Transport at SWMU 105 

 
Transport and Fate Mechanism Existence at Site Significance 

Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low  

SWMU = Solid Waste Management Unit. 
 
 
VI.  Human Health Risk Assessment 
 
 
VI.1 Introduction 
 
The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site.  The steps to be discussed include the following: 
 

Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COC. 

Step 3. The potential intake of the COC by the representative population is calculated using a tiered 
approach.  The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNL/NM maximum background 
screening value.  COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer risks 
are calculated for nonradiological COCs and background. 

Step 6. These values are compared with guidelines established by the EPA, NMED, and DOE to 
determine whether further evaluation and potential site cleanup are required.  
Nonradiological COC risk values also are compared to background risk so that an 
incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 
 
 
VI.2 Step 1.  Site Data 
 
Section I.1 of this risk assessment provides the site description and history for SWMU 105.  
Section II presents a comparison of results to DQOs.  Section III discusses the nature, rate, 
and extent of contamination. 
 
 
VI.3 Step 2.  Pathway Identification 
 
SWMU 105 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters).  However, 
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the residential land-use scenario is also considered in the pathway analysis.  Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs.  The inhalation 
pathway for nonradiological COCs is included because the potential exists to inhale dust and 
volatiles.  The dermal pathway is included for the nonradiological COCs because of the 
potential for the receptor to be exposed to contaminated soil.  No water pathways to the 
groundwater are considered.  Depth to groundwater at SWMU 105 is approximately 500 feet 
bgs.  No intake routes through plant, meat, or milk ingestion are considered appropriate for 
either the industrial or residential land-use scenarios.  Figure D-1 shows the conceptual site 
model flow diagram for SWMU 105. 
 

Pathway Identification 
 

Nonradiological Constituents 
Soil ingestion 
Inhalation (dust and volatiles) 
Dermal contact 

 
 
VI.4 Step 3.  Background Screening Procedure 
 
This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level.  The methodology and results 
are described in the following sections.   
 
 
VI.4.1 Methodology 
 
The maximum concentration of the nonradiological COC is compared to the approved SNL/NM 
maximum screening levels for this area (Dinwiddie September 1997).  The SNL/NM maximum 
background concentration was selected to provide the background screen in Table D-4 and 
used to calculate risk attributable to background in Sections VI.6.2 and VI.7.  The COC does 
not have either a quantifiable or calculated background screening level and therefore is 
considered in further risk assessment analyses.  
 
 
VI.4.2 Results 
 
Table D-4 shows the SWMU 105 maximum COC concentration that was compared to the 
SNL/NM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment.  Mercury is the only COC identified at SWMU 105.  The maximum concentration is 
the same for the entire data set and the limited data set. 
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VI.5 Step 4.  Identification of Toxicological Parameters 
 
Table D-6 lists the nonradiological COC retained in the risk assessment and provides the 
values for the available toxicological information.  The toxicological values for mercury, the 
nonradiological COC presented in Table D-6, were obtained from the Integrated Risk 
Information System (IRIS) (EPA 2004a), the Health Effects Assessment Summary Tables 
(HEAST) (EPA 1997a), and the Technical Background Document for Development of Soil 
Screening Levels (NMED February 2004).  
 
 
VI.6 Step 5.  Exposure Assessment and Risk Characterization 
 
Section VI.6.1 describes the exposure assessment for this risk assessment.  Section VI.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COC and associated background for the industrial and residential land-use 
scenarios.   
 
 
VI.6.1 Exposure Assessment 
 
Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways.  The 
appendix shows parameters for both the industrial and residential land-use scenarios.  The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989).  Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
February 2004), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989).  
 
 
VI.6.2 Risk Characterization 
 
Table D-7 shows an HI of 1.19 for the SWMU 105 nonradiological COC and no quantified 
estimated excess cancer risk for the designated industrial land-use scenario.  The numbers 
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation 
for the nonradiological COC.  Table D-8  shows no quantified HI or estimated excess cancer 
risk for the SWMU 105 associated background constituents under the designated industrial 
land-use scenario.  
 
For the nonradiological COC under the residential land-use scenario, the HI is 15.0 with no 
quantified estimated excess cancer risk.  The numbers in the table include exposure from soil 
ingestion, dermal contact, and dust and volatile inhalation.  Although the EPA guidelines (1991) 
generally recommend that inhalation not be included in a residential land-use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and for dust to be present in predominantly residential areas.  Because of the nature of the 
local soil, other exposure pathways are not considered (see Appendix 1).  Table D-8 shows no 
quantified HI or estimated excess cancer risk for the SWMU 105 associated background 
constituents under the residential land-use scenario.   
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Table D-6 
Toxicological Parameter Values for SWMU 105 Nonradiological COCs 

 

COC 
RfDo 

(mg/kg-d) Confidencea 
RfDinh 

(mg/kg-d) Confidencea 
SFo 

(mg/kg-d)-1 
SFinh 

(mg/kg-d)-1 
Cancer 
Classb ABS 

Inorganic 
Mercury 3E-4c – 8.6E-5d M – – D 0.01e 
aConfidence associated with IRIS (EPA 2004a) database values.  Confidence:  M = medium. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2004a): 
  D = Not classifiable as to human carcinogenicity. 
cToxicological parameter values from HEAST (EPA 1997a). 
dToxicological parameter values from IRIS electronic database (EPA 2004a). 
eToxicological parameter values from NMED (February 2004). 
ABS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram-day. 
(mg/kg-d)-1 = Per milligram per kilogram-day. 
NMED = New Mexico Environment Department. 
RfDinh = Inhalation chronic reference dose. 
RfDo = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SFo = Oral slope factor. 
SWMU = Solid Waste Management Unit. 
– = Information not available. 



RISK ASSESSMENT FOR SWMU 105 7/6/2006 

AL/7-06/WP/SNL06:RS5856-D.doc 840857.06.06  07/06/06 9:14 AM D-17

Table D-7 
Risk Assessment Values for SWMU 105 Nonradiological COCs 

 
Industrial Land-Use 

Scenarioa 
Residential Land-Use 

Scenarioa 

COC 

Maximum 
Concentration 
(All Samples) 

(mg/kg) 
Hazard 
Index 

Cancer 
Risk 

Hazard 
Index 

Cancer 
Risk 

Inorganic 
Mercury 342 1.19 – 15.0 – 

Total 1.19 – 15.0 – 
aEPA 1989. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
–  = Information not quantified. 
 
 

Table D-8 
Risk Assessment Values for SWMU 105 Nonradiological Background Constituents 

 
Industrial Land-Use 

Scenariob 
Residential Land-Use 

Scenariob 

COC  

Background 
Concentrationa 

(mg/kg) 
Hazard 
Index 

Cancer 
Risk 

Hazard 
Index 

Cancer 
Risk 

Mercury <0.1 – – – – 
Total – – – – 

aDinwiddie September 1997, Southwest Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
– = Information not quantified. 
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VI.7 Step 6.  Comparison of Risk Values to Numerical Guidelines 
 
The human health risk assessment analysis evaluates the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios.   
 
For the nonradiological COC under the industrial land-use scenario, the HI is 1.19 (slightly 
greater than the numerical guideline of 1 suggested in the RAGS [EPA 1989]).  There was no 
quantified estimated excess cancer risk.  NMED guidance states that cumulative excess lifetime 
cancer risk must be less than 1E-5 (Bearzi January 2001); thus the excess cancer risk for this 
site is below the suggested acceptable risk value.  This assessment also determines risks 
considering background concentrations of the potential nonradiological COC for both the 
industrial and residential land-use scenarios.  Assuming the industrial land-use scenario, there 
is neither a quantifiable HI nor an excess cancer risk for the nonradiological COC.  The 
incremental risk is determined by subtracting risk associated with background from potential 
COC risk.  These numbers are not rounded before the difference is determined and therefore 
may appear to be inconsistent with numbers presented in tables and within the text.  For 
conservatism, the background constituents that do not have quantified background screening 
concentrations are assumed to have a hazard quotient (HQ) of 0.00.  However, there was no 
quantified HI or estimated excess cancer risk for the SWMU 105 associated background 
constituents under the industrial land-use scenario.   
 
The calculated HI for the nonradiological COC under the residential land-use scenario is 15, 
which is above numerical guidance.  There was no quantified estimated excess cancer risk.  
NMED guidance states that cumulative excess lifetime cancer risk must be less than 1E-5 
(Bearzi January 2001); thus the excess cancer risk for this site is below the suggested 
acceptable risk value.  There was no quantified HI or estimated excess cancer risk for the 
SWMU 105 associated background constituent under the residential land-use scenario.   
 
 
VI.8 Step 7.  Uncertainty Discussion 
 
Because of the location, history of the site, and future land use, there is low uncertainty in the 
land-use scenario and the potentially affected populations that were considered in performing 
the risk assessment analysis.  Based upon the COC found in the near-surface soil and the 
location and physical characteristics of the site, there is little uncertainty in the exposure 
pathways relevant to the analysis. 
 
An RME approach is used to calculate the risk assessment values.  Specifically, the parameter 
values in the calculations are conservative and calculated intakes are probably overestimated.  
Maximum measured values of COC concentrations are used to provide conservative results.  
 
Table D-6 shows the uncertainties (confidence levels) in nonradiological toxicological parameter 
values.  There is a combination of estimated values and values from the IRIS (EPA 2004a), 
HEAST (EPA 1997a), and Technical Background Document for Development of Soil Screening 
Levels (NMED February 2004).  Where values are not provided, information is not available 
from the HEAST (EPA 1997a), IRIS (EPA 2004a), Technical Background Document for 
Development of Soil Screening Levels (NMED February 2004), Risk Assessment Information 
System (ORNL 2003), or EPA Regions 6, 9, or 3 (EPA 2004b, EPA 2002a, EPA 2002b).  
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Because of the conservative nature of the RME approach, uncertainties in toxicological values 
are not expected to change the conclusion from the risk assessment analysis. 
 
 
Entire Data Set 
 
Although the HI was above the NMED guideline for the industrial land-use scenario, the 
maximum concentration was used in the risk calculation.  Because the site has been 
adequately characterized, the average concentration is more representative of actual site 
conditions.  Using the 95% upper confidence limit (UCL) of the mean concentration for mercury 
for the entire site analytical data set (7.8 mg/kg, summarized in Appendix 2) reduces the total 
HI to 0.03.  Thus, by using a realistic concentration in the risk calculations that more accurately 
depicts actual site conditions, both the total and incremental HI values are below NMED 
guidelines.   
 
Although the HI was above the NMED guideline for the residential land-use scenario, the 
maximum concentration was used in the risk calculation.  Because the site has been 
adequately characterized, the average concentration is more representative of actual site 
conditions.  Using the 95% UCL of the mean concentration for mercury for the entire site 
analytical data set (7.8 mg/kg, summarized in Appendix 2) reduces the total HI to 0.34.  Thus, 
by using a realistic concentration in the risk calculations that more accurately depicts actual site 
conditions, both the total and incremental HI values are below NMED guidelines.   
 
 
Limited Data Set 
 
Although the HI was above the NMED guideline for the industrial land-use scenario, the 
maximum concentration was used in the risk calculation.  Because the site has been 
adequately characterized, the average concentration is more representative of actual site 
conditions.  Using the 95% UCL of the mean concentration for mercury for the limited analytical 
data set (30.5 mg/kg, summarized in Appendix 2) reduces the total HI to 0.11.  Thus, by using a 
realistic concentration in the risk calculations that more accurately depicts actual site conditions, 
both the total and incremental HI values are below NMED guidelines.   
 
Although the HI was above the NMED guideline for the residential land-use scenario, the 
maximum concentration was used in the risk calculation.  Because the site has been 
adequately characterized, the average concentration is more representative of actual site 
conditions.  Using the 95% UCL of the mean concentration for mercury for the limited analytical 
data set (30.5 mg/kg, summarized in Appendix 2) reduces the total HI to 1.34.  Thus, by using a 
realistic concentration in the risk calculations that more accurately depicts actual site conditions, 
both the total and incremental HI values are only slightly above NMED guidelines.   
 
The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 
 
 
VI.9 Summary 
 
SWMU 105 contains an identified COC that is the inorganic compound mercury.  Because of 
the location of the site, the designated industrial land-use scenario, and the nature of 
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contamination, potential exposure pathways identified for this site include soil ingestion, dermal 
contact, and dust and volatile inhalation for chemical COCs.  The same exposure pathways are 
applied to the residential land-use scenario.   
 
Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COC show that for the industrial land-use scenario the HI (1.19) is slightly 
greater than the accepted numerical guidance from the EPA.  There was no quantified 
estimated excess cancer risk; thus, excess cancer risk is below the acceptable risk value 
provided by the NMED for an industrial land-use scenario (Bearzi January 2001).  There was no 
quantified HI or estimated excess cancer risk for the SWMU 105 associated background 
constituent under the industrial land-use scenario.   
 
Although the HI was above the NMED guideline for the industrial land-use scenario, the 
maximum concentration was used in the risk calculation.  Because the site has been 
adequately characterized, the average concentration is more representative of actual site 
conditions.  Using the 95% UCL of the mean concentration for mercury for the entire site 
analytical data set (7.8 mg/kg, summarized in Appendix 2) reduces the total HI to 0.03.  Thus, 
by using a realistic concentration in the risk calculations that more accurately depicts actual site 
conditions, both the total and incremental HI values are below NMED guidelines.   
 
Although the HI was above the NMED guideline for the industrial land-use scenario, the 
maximum concentration was used in the risk calculation.  Because the site has been 
adequately characterized, the average concentration is more representative of actual site 
conditions.  Using the 95% UCL of the mean concentration for mercury for the limited analytical 
data set (30.5 mg/kg, summarized in Appendix 2) reduces the total HI to 0.11.  Thus, by using a 
realistic concentration in the risk calculations that more accurately depicts actual site conditions, 
both the total and incremental HI values are below NMED guidelines.   
 
Using conservative assumptions and an RME approach to risk assessment, calculations for the 
nonradiological COC shows that for the residential land-use scenario the HI (15.0) is above the 
accepted numerical guidance from the EPA.  There was no quantified estimated excess cancer 
risk; thus, excess cancer risk is below the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001).  There was no quantified HI or estimated 
excess cancer risk for the SWMU 105 associated background constituent under the residential 
land-use scenario.   
 
Although the HI was above the NMED guideline for the residential land-use scenario, the 
maximum concentration was used in the risk calculation.  Because the site has been 
adequately characterized, the average concentration is more representative of actual site 
conditions.  Using the 95% UCL of the mean concentration for mercury for the entire site 
analytical data set (7.8 mg/kg, summarized in Appendix 2) reduces the total HI to 0.34.  Thus, 
by using a realistic concentration in the risk calculations that more accurately depicts actual site 
conditions, both the total and incremental HI values are below NMED guidelines.   
 
Although the HI was above the NMED guideline for the residential land-use scenario, the 
maximum concentration was used in the risk calculation.  Because the site has been 
adequately characterized, the average concentration is more representative of actual site 
conditions.  Using the 95% UCL of the mean concentration for mercury for the limited analytical 
data set (30.5 mg/kg, summarized in Appendix 2) reduces the total HI to 1.34.  Thus, by using a 
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realistic concentration in the risk calculations that more accurately depicts actual site conditions, 
both the total and incremental HI values are only slightly above NMED guidelines.   
 
Uncertainties associated with the calculations are considered small relative to the conservatism 
of the risk assessment analysis.  Therefore, it is concluded that this site poses insignificant risk 
to human health under the industrial land-use scenario when evaluating all of the data for 
mercury for the entire site, as well as the limited data set. 
 
 
VII. Ecological Risk Assessment 
 
 
VII.1 Introduction 
 
This section addresses the ecological risks associated with exposure to the constituent of 
potential ecological concern (COPEC) in the soil at SWMU 105.  A component of the NMED 
Risk-Based Decision Tree (NMED March 1998) is to conduct an ecological assessment that 
corresponds with that presented in the EPA’s Ecological RAGS (EPA 1997b).  The current 
methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment.  Initial components of the NMED’s decision tree (a discussion of DQOs, data 
assessment, and evaluations of bioaccumulation as well as fate and transport potential) are 
addressed in previous sections of this report.  Following the completion of the scoping 
assessment, a determination is made as to whether a more detailed examination of potential 
ecological risk is necessary.  If deemed necessary, the scoping assessment proceeds to a risk 
assessment whereby a more quantitative estimate of ecological risk is conducted.  Although 
this assessment incorporates conservatisms into the estimation of ecological risks, ecological 
relevance and professional judgment are also used as recommended by the EPA (1998) to 
ensure that predicted exposures of selected ecological receptors reflect those reasonably 
expected to occur at the site. 
 
 
VII.2 Scoping Assessment  
 
The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities.  Included in this section are an 
evaluation of existing data and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential.  A scoping risk-management decision (Section VII.2.4) summarizes the scoping 
results and assesses the need for further examination of potential ecological impacts. 
 
 
VII.2.1  Data Assessment 
 
As indicated in Section IV (Table D-4), the inorganic constituent, mercury, is present in the soil 
within the 0- to 5-foot depth interval at concentrations that exceed the background 
concentration. 
 
No radiological COPECs are evaluated for SWMU 105. 
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VII.2.2 Bioaccumulation 
 
Mercury, as listed in Section VII.2.1, is considered to have bioaccumulation potential in aquatic 
environments (Section IV, Table D-4).  However, as directed by the NMED (March 1998), 
bioaccumulation for inorganic compounds is assessed exclusively based upon maximum 
reported bioconcentration factors (BCFs) for aquatic species.  Because only aquatic BCFs are 
used to evaluate the bioaccumulation potential for metals, bioaccumulation in terrestrial species 
is likely to be overpredicted. 
 
 
VII.2.3 Fate and Transport Potential 
 
The potential for the COPEC to migrate from the source of contamination to other media or 
biota is discussed in Section V.  As noted in Table D-5, wind, surface water, and biota are 
expected to be of low significance as transport mechanisms for the COPEC at this site.  
Migration to groundwater is not anticipated.  In general, transformation of the COPEC is 
expected to be of low significance.   
 
 
VII.2.4 Scoping Risk-Management Decision 
 
Based upon information gathered through the scoping assessment, it is concluded that 
complete ecological pathways may be associated with SWMU 105 and that the COPEC exists 
at the site.  As a consequence, a risk assessment was deemed necessary to predict the 
potential level of ecological risk associated with the site.   
 
 
VII.3 Risk Assessment 
 
As concluded in Section VII.2.4, both complete ecological pathways and a COPEC are 
associated with SWMU 105.  The risk assessment performed for the site involves a quantitative 
estimate of current ecological risks using exposure models in association with exposure 
parameters and toxicity information obtained from the literature.  The estimation of potential 
ecological risks is conservative to ensure that ecological risks are not underpredicted. 
 
Components within the risk assessment include the following: 
 

• Problem Formulation—sets the stage for the evaluation of potential exposure and 
risk. 

 
• Exposure Estimation—provides a quantitative estimate of potential exposure. 

 
• Ecological Effects Evaluation—presents benchmarks used to gauge the toxicity of 

the COPEC to specific receptors. 
 

• Risk Characterization—characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

 
• Uncertainty Assessment—discusses uncertainties associated with the estimation 

of exposure and risk. 
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• Risk Interpretation—evaluates ecological risk in terms of the HQ and ecological 

significance. 
 

• Risk Assessment Scientific/Management Decision Point—presents the decision to 
risk managers based upon the results of the ecological risk assessment. 

 
 
VII.3.1 Problem Formulation 
 
Problem formulation is the initial stage of the ecological risk assessment that provides the 
introduction to the risk evaluation process.  Components that are addressed in this section 
include a discussion of ecological pathways and the ecological setting, identification of 
COPECs, and selection of ecological receptors.  The conceptual model, ecological food webs, 
and ecological endpoints (other components commonly addressed in a risk assessment) are 
presented in “Predictive Ecological Risk Assessment Methodology, Environmental Restoration 
Program, Sandia National Laboratories, New Mexico” (IT July 1998) and are not duplicated 
here. 
 
 
VII.3.1.1 Ecological Pathways and Setting 
 
SWMU 105 is less than an acre in size.  The site is located in an area originally dominated by 
grassland habitat; however, this habitat has been highly disturbed in the area of the site 
(i.e., industrialized).  No threatened or endangered species exist at this site (IT February 1995), 
and no surface-water bodies, seeps, or springs are associated with the site. 
 
Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to the COPEC in the soil.  It is assumed that direct uptake of the COPEC from the soil is the 
major route of exposure for plants and that exposure of plants to wind-blown soil is minor.  
Exposure modeling for the wildlife receptors is limited to the food and soil ingestion pathways.  
Because of the lack of surface water at this site, exposure to the COPEC through the ingestion 
of surface water is considered insignificant.  Inhalation and dermal contact are also considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994).  Groundwater is not 
expected to be affected by the COC at this site. 
 
 
VII.3.1.2 COPECs  
 
Undocumented release of mercury through imperfections in the foundation and stem wall of 
Building 6536 was the primary source of the COPEC at SWMU 105.  Mercury, the inorganic 
COPEC identified for this site, is listed in Section VII.2.1.  The inorganic analyte was screened 
against the background concentration.  Because concentrations of mercury exceed the 
approved SNL/NM background screening level (Dinwiddie September 1997) for the area, it is 
considered to be a COPEC.  In order to provide conservatism, this ecological risk assessment 
is based upon the maximum soil concentration of the COPEC measured in the upper 5 feet of 
soil at this site.  Table D-4 presents the maximum concentration for the COPEC. 
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VII.3.1.3 Ecological Receptors 
 
A nonspecific perennial plant is selected as the receptor to represent plant species at the site 
(IT July 1998).  Vascular plants are the principal primary producers at the site and are key to 
the diversity and productivity of the wildlife community associated with the site.  The deer 
mouse (Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) are used to 
represent wildlife use.  Because of its opportunistic food habits, the deer mouse represents a 
mammalian herbivore, omnivore, and insectivore.  The burrowing owl represents a top predator 
at this site.  The burrowing owl is present at SNL/NM and is designated a species of 
management concern by the U.S. Fish and Wildlife Service in Region 2, which includes the 
state of New Mexico (USFWS September 1995). 
 
 
VII.3.2 Exposure Estimation 
 
Direct uptake from the soil is considered the only significant route of exposure for terrestrial 
plants.  Exposure modeling for the wildlife receptors is limited to food and soil ingestion 
pathways.  Inhalation and dermal contact are considered insignificant pathways with respect to 
ingestion (Sample and Suter 1994).  Drinking water is also considered to be an insignificant 
pathway because of the lack of surface water at this site.  The deer mouse is modeled under 
three dietary regimes: as an herbivore (100 percent of its diet as plant material), as an 
omnivore (50 percent of its diet as plants and 50 percent as soil invertebrates), and as an 
insectivore (100 percent of its diet as soil invertebrates).  The burrowing owl is modeled as a 
strict predator on small mammals (100 percent of its diet as deer mice).  Because the exposure 
in the burrowing owl from a diet consisting of equal parts of herbivorous, omnivorous, and 
insectivorous mice would be equivalent to the exposure consisting of only omnivorous mice, the 
diet of the burrowing owl is modeled with intake of omnivorous mice only.  Both species are 
modeled with soil ingestion comprising 2 percent of the total dietary intake.  Table D-9 presents 
the species-specific factors used in modeling exposures in the wildlife receptors.  Justification 
for use of the factors presented in this table is described in the ecological risk assessment 
methodology document (IT July 1998). 
 
Although home range is also included in this table, exposures for this risk assessment are 
modeled using an area use factor of 1.0, implying that all food items and soil ingested come 
from the site being investigated.  The maximum COPEC concentration measured in surface soil 
samples is used to conservatively estimate potential exposures and risks to plants and wildlife 
at this site.  Table D-10 provides the transfer factors used in modeling the concentration of the 
COPEC through the food chain.  Table D-11 presents the maximum concentration in soil and 
derived concentrations in tissues of the various food chain elements that are used to model 
dietary exposures for each of the wildlife receptors. 
 
 
VII.3.3 Ecological Effects Evaluation 
 
Table D-12 shows benchmark toxicity values for the plant and wildlife receptors.  For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level. 
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Table D-9 
Exposure Factors for Ecological Receptors at SWMU 105 

 

Receptor Species Class/Order 
Trophic 
Level 

Body Weight  
(kg)a 

Food Intake Rate 
(kg/day)b Dietary Compositionc 

Home Range 
(acres) 

Deer Mouse 
(Peromyscus 
maniculatus) 

Mammalia/ 
Rodentia 

Herbivore 2.39E-2d 3.72E-3 Plants:  100% 
(+ Soil at 2% of intake) 

2.7E-1e 

Deer Mouse 
(Peromyscus 
maniculatus) 

Mammalia/ 
Rodentia 

Omnivore 2.39E-2d 3.72E-3 Plants:  50% 
Invertebrates:  50% 
(+ Soil at 2% of intake) 

2.7E-1e 

Deer Mouse 
(Peromyscus 
maniculatus) 

Mammalia/ 
Rodentia 

Insectivore 2.39E-2d 3.72E-3 Invertebrates:  100% 
(+ Soil at 2% of intake) 

2.7E-1e 

Burrowing owl 
(Speotyto cunicularia) 

Aves/ 
Strigiformes 

Carnivore 1.55E-1f 1.73E-2 Rodents:  100% 
(+ Soil at 2% of intake) 

3.5E+1g 

aBody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987).  Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes.  Default soil intake value of 2 percent of food intake. 
dSilva and Downing 1995. 
eEPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 
fDunning 1993. 
gHaug et al. 1993. 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
SWMU = Solid Waste Management Unit. 
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Table D-10 
Transfer Factors Used in Exposure Models for COPECs at SWMU 105 

 

COPEC 
Soil-to-Plant 

Transfer Factor 
Soil-to-Invertebrate 

Transfer Factor 
Food-to-Muscle 
Transfer Factor 

Inorganic 
Mercury 1.0E+0a 1.0E+0b 2.5E-1c 
aNCRP January 1989. 
bDefault value. 
cBaes et al. 1984. 
COPEC = Constituent of potential ecological concern. 
NCRP = National Council on Radiation Protection and Measurements. 
SWMU = Solid Waste Management Unit. 
 
 

Table D-11 
Media Concentrationsa for COPECs at SWMU 105 

 

COPEC 

Soil 
(Samples ≤ 5 ft bgs) 

(maximum)a 
Plant 

Foliageb 
Soil  

Invertebrateb 
Deer Mouse 

Tissuesc 
Inorganic 
Mercury 342 342 342 273 
aIn milligrams per kilogram.  All biotic media are based upon dry weight of the media.  Soil concentration 
measurements are assumed to have been based upon dry weight.  Values have been rounded to two 
significant digits after calculation. 
bProduct of the soil concentration and the corresponding transfer factor. 
cBased upon the deer mouse with an omnivorous diet.  Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
bgs = Below ground surface. 
COPEC  = Constituent of potential ecological concern. 
ft = Foot (feet). 
SWMU = Solid Waste Management Unit. 
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Table D-12 
Toxicity Benchmarks for Ecological Receptors at SWMU 105 

 
Mammalian NOAELs Avian NOAELs 

COPEC 
Plant 

Benchmarka,b 
Mammalian 

Test Speciesc,d 
Test Species

NOAELd,e 

Deer 
Mouse 

NOAELe,f 
Avian 

Test Speciesd 
Test Species 

NOAELd,e 

Burrowing 
Owl  

NOAELe,g 
Inorganic 
Mercury (inorganic) 0.3 mouse 13.2 14.0 Japanese quail 0.45 0.45 
aIn mg/kg soil dry weight. 
bEfroymson et al. 1997. 
cBody weight (in kg) for the NOAEL conversion are 0.030 for the lab mouse. 
dSample et al. 1996. 
eIn mg/kg body weight per day. 
fBased upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kg and a mammalian 
scaling factor of 0.25.  
gBased upon NOAEL conversion methodology presented in Sample et al. (1996).  The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
COPEC  = Constituents of potential ecological concern. 
kg = Kilogram(s). 
mg = Milligram(s). 
NOAEL = No-observed-adverse-effect level. 
SWMU = Solid Waste Management Unit. 
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For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect level 
(NOAEL) for chronic oral exposure in a taxonomically similar test species.   
 
 
VII.3.4 Risk Characterization 
 
The maximum concentration in the soil and estimated dietary exposures are compared to plant 
and wildlife benchmark values, respectively.  Table D-13 presents the results of these 
comparisons.  The HQ is used to quantify the comparison with benchmarks for plant and 
wildlife exposure.   
 
The HQ for SWMU 105 exceeds unity based upon the maximum mercury concentration.  As 
directed by the NMED, HIs are calculated for each of the receptors (the HI is the sum of 
chemical-specific HQs for all pathways for a given receptor).  Again all of the HIs exceed unity, 
with a maximum HI of 1,100 for the plant. 
 
 
VII.3.5 Uncertainty Assessment  
 
Many uncertainties are associated with the characterization of ecological risks at SWMU 105.  
These uncertainties result from assumptions used in calculating risk that could overestimate or 
underestimate true risk presented at the site.  For this risk assessment, assumptions are made 
that are more likely to overestimate exposures and risk rather than to underestimate them.  
These conservative assumptions are used to be more protective of the ecological resources 
potentially affected by the site.  Conservatisms incorporated into this risk assessment include 
the use of maximum analyte concentrations measured in soil to evaluate risk, the use of wildlife 
toxicity benchmarks based upon NOAEL values, and the incorporation of strict herbivorous and 
strict insectivorous diets for predicting the extreme HQ value for the deer mouse.  Each of these 
uncertainties, which are consistent among each of the site-specific ecological risk assessments, 
is discussed in greater detail in the uncertainty section of the ecological risk assessment 
methodology document for the SNL/NM ER Program (IT July 1998).   
 
The assumption of an area use factor of 1.0 is a source of uncertainty for the burrowing owl at 
this site.  Because SWMU 105 is very small in size and the home range of the burrowing owl is 
35 acres, an area use factor of approximately 0 would be justified for this receptor.  This is 
sufficient to reduce the burrowing owl HQ for mercury from 69 to approximately 0.  The same 
discussion, to a lesser extent, is accurate for the deer mouse, and the associated HI would be 
reduced to less than 1.0.  
 
A further source of uncertainty associated with the prediction of ecological risks at this site is 
the use of the maximum measured concentration to evaluate exposure and risk.  This results in 
a conservative exposure scenario that does not necessarily reflect actual site conditions.  To 
evaluate the potential effect on risk predictions by using the maximum concentration as the 
exposure point concentration, the UCL of the mean (Appendix 2) soil concentration was 
calculated for mercury (9.6 mg/kg) using all of the available mercury site data.  Exposure to 
plants at the 95% UCL concentration for mercury is reduced to an HQ of 32.  The deer mouse 
HQ is reduced to a level below 1, indicating low average risk to this receptor from this COPEC. 
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Table D-13 
HQs for Ecological Receptors at SWMU 105 

 

COPEC Plant HQ 

Deer Mouse 
HQ 

(Herbivorous) 

Deer Mouse 
HQ 

(Omnivorous) 

Deer Mouse 
HQ 

(Insectivorous) 
Burrowing Owl 

HQ 
Inorganic 
Mercury (Inorganic) 1.1E+03 3.9E+00 3.9E+00 3.9E+00 6.9E+01 
HIa 1.1E+03 3.9E+00 3.9E+00 3.9E+00 6.9E+01 

Note:  Values in bold indicate that the HQ or HI exceeds unity. 
aThe HI is the sum of individual HQs. 
COPEC  = Constituent of potential ecological concern. 
HI = Hazard index. 
HQ = Hazard quotient. 
SWMU = Solid Waste Management Unit. 
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Using the limited data set to evaluate the potential effect on risk predictions based upon the 
maximum concentration as the exposure point concentration, the UCL of the mean soil 
concentration (Appendix 2) was also calculated for mercury (39.9 mg/kg).  Exposure to plants 
at the 95% UCL concentration for mercury is reduced to an HQ of 130.  The deer mouse HQ is 
reduced to a level below 1, indicating low average risk to this receptor from this COPEC. 
 
 
VII.3.6 Risk Interpretation  
 
Ecological risks associated with SWMU 105 were estimated through a risk assessment that 
incorporated site-specific information when available.  HQs greater than unity were predicted; 
however, closer examination of the exposure assumptions revealed an overestimation of risk 
primarily attributed to conservative toxicity benchmarks; the use of the maximum concentration, 
maximum bioavailability, and maximum area use to estimate exposure.  Based upon this final 
analysis, the potential for ecological risks associated with SWMU 105 is expected to be low. 
 
 
VII.3.7 Risk Assessment Scientific/Management Decision Point 
 
After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for CAC with controls (NMED April 2004) or 
whether additional data should be collected to assess actual ecological risk at the site more 
thoroughly.  With respect to this site, ecological risks are predicted to be low.   
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APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 
 
 
Introduction 
 
Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNL/NM Environmental Restoration (ER) Project sites.  This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values.  Because many SNL/NM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNL/NM believes that the risk assessment analyses at these sites can be similar.  A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review.  
 
The default exposure routes and parameter values used are those that SNL/NM views as 
resulting in a Reasonable Maximum Exposure (RME) value.  Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNL/NM will use these default exposure routes and 
parameter values in future risk assessments.   
 
At SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base.  
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment.  Evaluation and 
characterization activities have occurred at all of these sites to varying degrees.  Among other 
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present.  When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used.  The following 
references generally document these land uses:  Workbook:  Future Use Management Area 2 
(DOE et al. September 1995); Workbook:  Future Use Management Area 1 (DOE et al. October 
1995); Workbook:  Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January 
1996); Workbook:  Future Use Management Area 7 (DOE and USAF March 1996).  At this 
time, all SNL/NM SWMUs have been tentatively designated for either industrial or recreational 
future land use.  The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario.  Therefore, all three land-use scenarios will be addressed in 
this document. 
 
The SNL/NM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values.  The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site.  These potential 
exposure routes consist of: 

 
• Ingestion of contaminated drinking water 
 
• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 
 
• Ingestion of contaminated fruits and vegetables 
 
• Ingestion of contaminated meat, eggs, and dairy products 
 
• Ingestion of contaminated surface water while swimming 
 
• Dermal contact with chemicals in water 
 
• Dermal contact with chemicals in soil 
 
• Inhalation of airborne compounds (vapor phase or particulate) 
 
• External exposure to penetrating radiation (immersion in contaminated air; 

immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

 
Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land-
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only).  At SNL/NM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site.  Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions.  As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes.   
 
For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any 
SNL/NM SWMU: 
 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products  
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

 
That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 
 
Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1.  
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

 
Industrial Recreational  Residential 

Ingestion of contaminated drinking 
water 

Ingestion of contaminated 
drinking water 

Ingestion of contaminated drinking 
water 

Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds 
(vapor phase or particulate) 

Inhalation of airborne 
compounds (vapor phase or 
particulate) 

Inhalation of airborne compounds 
(vapor phase or particulate) 

Dermal contact (nonradiological 
constituents only) soil only 

Dermal contact (nonradiological 
constituents only) soil only 

Dermal contact (nonradiological 
constituents only) soil only 

External exposure to penetrating 
radiation from ground surfaces 

External exposure to 
penetrating radiation from 
ground surfaces 

External exposure to penetrating 
radiation from ground surfaces 

 
 
Equations and Default Parameter Values for Identified Exposure Routes 
 
In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides.  All of the above routes will, however, be considered for their 
appropriate land-use scenarios.  The general equation for calculating potential intakes via these 
routes is shown below.  The equations are taken from “Assessing Human Health Risks Posed 
by Chemicals:  Screening-Level Risk Assessment” (NMED March 2000) and “Technical 
Background Document for Development of Soil Screening Levels” (NMED February 2004).  
Equations from both documents are based upon the “Risk Assessment Guidance for 
Superfund” (RAGS): Volume 1 (EPA 1989, 1991).  These general equations also apply to 
calculating potential intakes for radionuclides.  A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993).  RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993).  The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff.  EPA Science Advisory 
Board reviewed the RESRAD model.  EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency’s VAMP and BIOMOVS 
II projects to compare environmental transport models.  
 
Also shown are the default values SNL/NM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance.  The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants.  RESRAD input parameters 
that are left as the default values provided with the code are not discussed.  Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 
 
The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 
 
Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 
 
    = C x (CR x EFD/BW/AT) x Toxicity Effect    (1) 
 
where; 
 
 C  = contaminant concentration (site specific) 
 CR = contact rate for the exposure pathway 
 EFD = exposure frequency and duration 
 BW = body weight of average exposure individual 
 AT = time over which exposure is averaged. 
 
For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants.  
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 
 
The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site.  This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1E-5 for nonradiological carcinogens.  The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (i.e., the HI) for the toxicity resulting from the 
COCs present at the site.  This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1).  The evaluation 
of the health hazard from radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site.  This estimated dose is used to calculate an 
assumed risk.  However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 
 
The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below.  The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures.   
 
 
Soil Ingestion 
 
A receptor can ingest soil or dust directly by working in the contaminated soil.  Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten.  An estimate of intake from ingesting soil will be calculated as follows: 
 

ATBW
EDEFCFIRC

I s
s ∗

∗∗∗∗
=  
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where: 
 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (1E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

 
It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 
 
 
Soil Inhalation 
 
A receptor can inhale soil or dust directly by working in the contaminated soil.  An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 
 

( )
ATBW

PEForVFEDEFIRC
I

s
s ∗

∗∗∗∗
=

11
 

where: 
 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3]/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF = particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

 
 
Soil Dermal Contact 
 

ATBW
EDEFABSAFSACFCD s

a ∗
∗∗∗∗∗∗

=  

where: 
 

Da = Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (1E-6 kg/mg) 
SA = Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 
ABS = Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

 
 
Groundwater Ingestion 
 
A receptor can ingest water by drinking it or through using household water for cooking.  An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 
 

ATBW
EDEFIRC

I w
w ∗

∗∗∗
=  

where: 
 

Iw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [L]) 
IR = Ingestion rate (L/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

 
 
Groundwater Inhalation 
 
The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992).  An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991): 
 

ATBW
EDEFIRKC

I iw
w ∗

∗∗∗∗
=  

where: 
 

Iw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 L/m3) 
IRi = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged—days) 

 
For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater.  This exposure pathway will only be 
evaluated for organic chemicals with a Henry’s Law constant greater than 1x10-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991). 
 
Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUs, 
based upon the selected land-use scenarios for nonradiological and radiological COCs, 
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respectively.  References are given at the end of the table indicating the source for the chosen 
parameter values. SNL/NM uses default values that are consistent with both regulatory 
guidance and the RME approach.  Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter.  These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions.  For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 
 
 
Summary 
 
SNL/NM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario.  There are no current residential land-use designations at SNL/NM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario.  For sites designated as industrial or recreational land use, 
SNL/NM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNL/NM ER sites.  The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources.  If these exposure routes and parameters are acceptable, SNL/NM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions.  All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

 
Parameter Industrial Recreational Residential 

General Exposure Parameters 

  Exposure Frequency (day/yr) 250a,b 
8.7 (4 hr/wk for 

52 wk/yr)a,b 350a,b  
  Exposure Duration (yr) 25a,b,c 30a,b,c 30a,b,c 
  
  Body Weight (kg) 

70a,b,c 70 Adulta,b,c 

15 Childa,b,c 
70 Adulta,b,c 
15 Childa,b,c 

  Averaging Time (days) 
  for Carcinogenic Compounds 
    (= 70 yr x 365 day/yr) 
  for Noncarcinogenic Compounds 
    (= ED x 365 day/yr) 

 
25,550a,b 

 
9,125 a,b 

 
25,550a,b 

 
10,950a,b 

 
25,550 a,b 

 
10,950 a,b 

Soil Ingestion Pathway 
  Ingestion Rate (mg/day) 100a,b 200 Childa,b 

100 Adulta,b 
200 Child a,b 
100 Adult a,b 

Inhalation Pathway 

  Inhalation Rate (m3/day) 20a,b 
15 Childa 
30 Adulta 

10 Childa 
20 Adulta 

  Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
  Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 
Water Ingestion Pathway 

  Ingestion Rate (liter/day) 
2.4a 2.4a 2.4a 

Dermal Pathway  

  Skin Adherence Factor (mg/cm2) 0.2a 
0.2 Childa 
0.07 Adulta 

0.2 Childa 
0.07 Adulta 

  Exposed Surface Area for Soil/Dust 
   (cm2/day) 3,300a 

2,800 Childa 
5,700 Adulta 

2,800 Childa 
5,700 Adulta 

  Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 
aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
cExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week(s). 
yr  = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use scenarios 

 
Parameter Industrial Recreational Residential 

General Exposure Parameters 

  Exposure Frequency 
8 hr/day for 
250 day/yr  4 hr/wk for 52 wk/yr 365 day/yr 

  Exposure Duration (yr) 25a,b 30a,b 30a,b 
  Body Weight (kg) 70 Adulta,b 70 Adulta,b 70 Adulta,b 
Soil Ingestion Pathway 
  Ingestion Rate 100 mg/dayc 100 mg/dayc 100 mg/dayc  
  Averaging Time (days) 
      (= 30 yr x 365 day/yr) 

 
10,950d 

 
10,950d 

 
10,950d 

 
Inhalation Pathway 
  Inhalation Rate (m3/yr) 7,300d,e 10,950e 7,300d,e 
  Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5 d 1.36 E-5 d 
Food Ingestion Pathway 
  Ingestion Rate, Leafy Vegetables 
  (kg/yr) NA NA 16.5c 
  Ingestion Rate, Fruits, Non-Leafy 
  Vegetables & Grain (kg/yr) NA NA 101.8b 
  Fraction Ingested NA NA 0.25b,d 
aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA August 1997). 
cEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
eSNL/NM (February 1998). 
EPA = U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr  = Year(s). 
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APPENDIX 2 
CALCULATION OF THE UPPER CONFIDENCE LIMITS OF 

MEAN CONCENTRATIONS 
 
 
For conservatism, Sandia National Laboratories/New Mexico uses the maximum concentration 
of the constituents of concern (COCs) for initial risk calculation.  If the maximum concentrations 
produce risk above New Mexico Environment Department (NMED) guidelines, conservatism 
with this approach is evaluated and, if appropriate, a more realistic approach is applied.  When 
the site has been adequately characterized, an estimate of the mean concentration of the 
COCs is more representative of actual site conditions.  The NMED has proposed the use of the 
95, 97.5, or 99% upper confidence limit (UCL) of the mean (depending upon the variants of the 
data set) to represent average concentrations at a site (NMED February 2004).  The UCL is 
calculated according to NMED guidance (Tharp June 2002) using the U.S. Environmental 
Protection Agency ProUCL program (EPA April 2002).  Attached are the outputs from that 
program and the calculated UCLs used in the risk analysis. 
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Human Health SWMU 105 Mercury All Data 
                                                    
Summary Statistics for Mercury        
Number of Samples              579
Minimum                        0.001155
Maximum                        342
Mean                           3.51
Median                           0.012
Standard Deviation             23.47
Variance                       550.9
Coefficient of Variation       6.692
Skewness                       11.522
                                                     
Lilliefors Test Statisitic             0.187
Lilliefors 5% Critical Value          0.037
Data not Lognormal at 5% Significance Level
Data not Normal: Try Non-parametric UCL                    

95 % UCL (Assuming Normal Data)
Student's-t                    5.114
                                                     

95 % UCL (Adjusted for Skewness)    
Adjusted-CLT                   5.611
Modified-t                     5.192
                                                     

95 % Non-parametric UCL
CLT                                   5.112
Jackknife                       5.114
Standard Bootstrap              5.088
Bootstrap-t                     6.221
Chebyshev (Mean, Std)      7.759



Ecological SWMU 105 Mercury All Data 
                                                    
Summary Statistics for Mercury        
Number of Samples              463
Minimum                        0.00116
Maximum                        342
Mean                           4.34
Median                           0.014
Standard Deviation             26.18
Variance                       685.5
Coefficient of Variation       6.039
Skewness                       10.298
                                                     
Lilliefors Test Statisitic             0.202
Lilliefors 5% Critical Value          0.041
Data not Lognormal at 5% Significance Level
Data not Normal: Try Non-parametric UCL                    

95 % UCL (Assuming Normal Data)
Student's-t                    6.341
                                                     

95 % UCL (Adjusted for Skewness)    
Adjusted-CLT                   6.959
Modified-t                     6.438
                                                     

95 % Non-parametric UCL
CLT                                   6.337
Jackknife                       6.341
Standard Bootstrap              6.341
Bootstrap-t                     7.976
Chebyshev (Mean, Std)      9.639



Human Health SWMU 105 Mercury Limited Sub Set
                                                    
Summary Statistics for Mercury        
Number of Samples              143
Minimum                        0.001205
Maximum                        342
Mean                           13.78
Median                           0.595
Standard Deviation             45.82
Variance                       2099.5
Coefficient of Variation       3.326
Skewness                       5.679
                                                     
Lilliefors Test Statisitic             0.090
Lilliefors 5% Critical Value          0.074
Data not Lognormal at 5% Significance Level
Data not Normal: Try Non-parametric UCL                    

95 % UCL (Assuming Normal Data)
Student's-t                    20.121
                                                     

95 % UCL (Adjusted for Skewness)    
Adjusted-CLT                   22.024
Modified-t                     20.425
                                                     

95 % Non-parametric UCL
CLT                                   20.080
Jackknife                       20.121
Standard Bootstrap              20.225
Bootstrap-t                     25.208
Chebyshev (Mean, Std)      30.479



Ecological SWMU 105 Mercury Limited Sub Set
                                                    
Summary Statistics for Mercury        
Number of Samples              108
Minimum                        0.001205
Maximum                        342
Mean                           18.03
Median                           1.440
Standard Deviation             52.07
Variance                       2710.8
Coefficient of Variation       2.888
Skewness                       4.915
                                                     
Lilliefors Test Statisitic             0.102
Lilliefors 5% Critical Value          0.085
Data not Lognormal at 5% Significance Level
Data not Normal: Try Non-parametric UCL                    

95 % UCL (Assuming Normal Data)
Student's-t                    26.344
                                                     

95 % UCL (Adjusted for Skewness)    
Adjusted-CLT                   28.804
Modified-t                     26.739
                                                     

95 % Non-parametric UCL
CLT                                   26.272
Jackknife                       26.344
Standard Bootstrap              26.340
Bootstrap-t                     33.568
Chebyshev (Mean, Std)      39.869





 

 

ANNEX E 
SWMU 105, Mercury Spill (Building 6536) 

Data Sets for the Risk Assessments 
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Table E-1 
SWMU 105, Mercury Spill (Building 6536) 
Limited Data Set for the Risk Assessment 

 

Sample Attributes 

Metals  
(EPA Method 7471A)a  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 
Sample  

Depth (ft bgs) Mercury 
609370 105-BH-15-0-S  E 0 0.0864 J 
609370 105-BH-15-2-S  E 2 0.0187  
609370 105-BH-15-4-S  E 4 ND (0.00246)  
609370 105-BH-15-8-S  E 8 ND (0.00248)  
609370 105-BH-29-0-S  E 0 0.595 
609370 105-BH-29-2-S  E 2 0.0195  
609370 105-BH-29-4-S  E 4 0.00427 
609370 105-BH-29-8-S  E 8 ND (0.00245)  
609349 105-BH-43-0-S  C 0 2.45 J
609349 105-BH-43-2-S  C 2 342 
609366 105-BH-43-4-S  C 4 0.00538 
609366 105-BH-43-6-S  C 6 0.0195  
609366 105-BH-43-6-SD C 6 0.00946 
609366 105-BH-43-8-S  C 8 ND (0.00241)  
609383 105-BH-44-0-S  E 3 16.5
609383 105-BH-44-2-S  E 5 0.972 
609383 105-BH-44-4-S  E 7 28.3
609383 105-BH-44-4-SD E 7 18.3
609567 105-BH-44-6-S  E 9 ND (0.00243)  
609567 105-BH-44-8-S  E 11 0.00295 
609349 105-BH-58-0-S  C 0 339 
609349 105-BH-58-2-S  C 2 125 
609366 105-BH-58-4-S  C 4 0.85
609366 105-BH-58-6-S  C 6 7.53
609366 105-BH-58-8-S  C 8 0.00269 
609383 105-BH-59-0-S  E 3 6.48
609383 105-BH-59-2-S  E 5 1.41
609383 105-BH-59-2-SD E 5 1.15
609383 105-BH-59-4-S  E 7 0.906 
609522 105-BH-73-4-S  A 7 27.5 J
609522 105-BH-73-4-SD A 7 137  J
609567 105-BH-73-6-S  A 9 0.679 
609567 105-BH-73-8-S  A 11 0.0574  
609567 105-BH-73-8-SD A 11 0.75
609349 105-BH-74-0-S  C 0 11.8
609349 105-BH-74-2-S  C 2 147 
609349 105-BH-74-2-SD C 2 75.4
609366 105-BH-74-4-S  C 4 0.327 
609366 105-BH-74-6-S  C 6 4.4 
609366 105-BH-74-8-S  C 8 0.0106  

Background Concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table E-1 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 
Limited Data Set for the Risk Assessment 

 

Sample Attributes 

Metals  
(EPA Method 7471A)a  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 
Sample  

Depth (ft bgs) Mercury 
609383 105-BH-75-0-S  E 3 14.8
609383 105-BH-75-2-S  E 5 18.8
609383 105-BH-75-4-S  E 7 24.1
609567 105-BH-75-6-S  E 9 0.00272 
609567 105-BH-75-8-S  E 11 0.448 
609349 105-BH-89-0-S  C 0 40.3
609349 105-BH-89-2-S  C 2 92.5
609366 105-BH-89-4-S  C 4 5.97
609366 105-BH-89-6-S  C 6 1.96
609366 105-BH-89-8-S  C 8 0.00384 
609383 105-BH-90-0-S  E 3 8.26
609383 105-BH-90-2-S  E 5 4.2 
609383 105-BH-90-4-S  E 7 2.08
609349 105-BH-104-0-S C 0 9.45
609349 105-BH-104-2-S C 2 89.6
609366 105-BH-104-4-S C 4 0.0256  
609366 105-BH-104-6-S C 6 1.22
609366 105-BH-104-8-S C 8 0.00238 
609383 105-BH-105-0-S E 3 24 
609383 105-BH-105-2-S E 5 3.22
609383 105-BH-105-4-S E 7 0.0116  
609349 105-BH-119-0-S E 0 9.29
609349 105-BH-119-2-S E 2 0.0416  
609349 105-BH-119-4-S E 4 0.0466  
609367 105-BH-133-0-S G 0 8.09
609367 105-BH-133-2-S G 2 0.16
609367 105-BH-133-4-S G 4 0.00769 
609367 105-BH-133-8-S G 8 0.00444 
609367 105-BH-134-0-S G 0 0.0142  
609367 105-BH-134-2-S G 2 0.0173  
609367 105-BH-134-4-S G 4 0.00337 
609367 105-BH-134-4-SD   G 4 0.00346 
609367 105-BH-134-8-S G 8 ND (0.00247)  
609367 105-BH-135-0-S G 0 5.05
609367 105-BH-135-2-S G 2 0.019   
609367 105-BH-135-4-S G 4 0.00399 
609367 105-BH-135-8-S G 8 0.0031 
609367 105-BH-136-0-S G 0 7.93
609367 105-BH-136-2-S G 2 0.0455  
609367 105-BH-136-4-S G 4 0.0515  

Background Concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table E-1 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 
Limited Data Set for the Risk Assessment 

 

Sample Attributes 

Metals  
(EPA Method 7471A)a  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 
Sample  

Depth (ft bgs) Mercury 
609367 105-BH-136-8-S G 8 0.00864 
609367 105-BH-137-0-S G 0 13.5
609367 105-BH-137-2-S G 2 5.14
609367 105-BH-137-4-S G 4 3.33
609367 105-BH-137-8-S G 8 0.00455 J 
609368 105-BH-138-0-S G 0 6.05
609368 105-BH-138-2-S G 2 16.3
609368 105-BH-138-4-S G 4 4.28
609368 105-BH-138-8-S G 8 0.0177  
609368 105-BH-139-0-S G 0 5.74
609368 105-BH-139-2-S G 2 0.078   
609368 105-BH-139-4-S G 4 3.6 
609368 105-BH-139-8-S G 8 0.00686 J 
609368 105-BH-140-0-S G 0 12.6
609368 105-BH-140-2-S G 2 0.0201  
609368 105-BH-140-2-SD   G 2 2.66
609368 105-BH-140-4-S G 4 0.0205  
609368 105-BH-140-8-S G 8 0.631 
609368 105-BH-141-0-S G 0 3.36
609368 105-BH-141-2-S G 2 0.869 
609368 105-BH-141-4-S G 4 0.006 J 
609368 105-BH-141-8-S G 8 0.0763  
609369 105-BH-142-0-S G 0 26.4
609369 105-BH-142-2-S G 2 0.459 
609369 105-BH-142-4-S G 4 0.102 J
609369 105-BH-142-8-S G 8 0.124 J
609369 105-BH-143-0-S G 0 0.316 J
609369 105-BH-143-2-S G 2 0.0112 J 
609369 105-BH-143-4-S G 4 0.0095 
609369 105-BH-143-8-S G 8 ND (0.00246) R 
609369 105-BH-144-0-S G 0 9.16 J
609369 105-BH-144-2-S G 2 0.00387 
609369 105-BH-144-4-S G 4 0.147 J
609369 105-BH-144-8-S G 8 4.46 J
609370 105-BH-145-0-S G 0 26.3 J
609370 105-BH-145-2-S G 2 0.278 J
609370 105-BH-145-4-S G 4 0.0325 J 
609370 105-BH-145-8-S G 8 0.113 J
609370 105-BH-146-0-S G 0 7.79 J
609370 105-BH-146-2-S G 2 0.807 J

Background Concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table E-1 (Concluded) 
SWMU 105, Mercury Spill (Building 6536) 
Limited Data Set for the Risk Assessment 

 

Sample Attributes 

Metals  
(EPA Method 7471A)a  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 
Sample  

Depth (ft bgs) Mercury 
609370 105-BH-146-4-S G 4 0.0264 J 
609370 105-BH-146-8-S G 8 0.0829 J 
609370 105-BH-146-8-SD   G 8 0.11 J
609521 105-BH-147-0-S G 0 3.61
609521 105-BH-147-2-S G 2 0.0115  
609521 105-BH-147-2-SD   G 2 0.0154  
609521 105-BH-147-4-S G 4 ND (0.119) 
609521 105-BH-147-8-S G 8 0.0697  
609523 105-BH-148-0-S B 3 66.9 J
609523 105-BH-148-2-S B 5 0.238 J
609523 105-BH-148-4-S B 7 ND (0.00241 J) 
609523 105-BH-149-0-S B 3 1.47 J
609523 105-BH-149-2-S B 5 0.255 J
609523 105-BH-149-2-SD   B 5 0.963 J
609523 105-BH-149-4-S B 7 1.93 J
609523 105-BH-150-0-S B 3 3.07 J
609523 105-BH-150-2-S B 5 0.216 J
609523 105-BH-150-4-S B 7 0.167 J

Background Concentration (surface/subsurface)c <0.25/<0.1 

Note:  Values in bold exceed background concentration limit or have MDLs that exceed 
background concentration limit. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
cDinwiddie September 1997. 
BH = Borehole. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
J = Estimated concentration. 
J ( ) = The reported value is greater than or equal to the MDL but is less than the practical 

quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
ND ( )  = Not detected above the MDL, shown in parentheses. 
ND (J) = Not detected, uncertainty in the detection limit shown in parentheses, see Data Validation 

Report (Annex B). 
R = Value is unusable, see Data Validation Report (Annex B). 
S = Soil sample. 
SD = Duplicate soil sample. 
-- = Not applicable. 
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Table E-2 
SWMU 105, Mercury Spill (Building 6536) 

Data Set Excluded from the Limited Risk Assessment 
 

Sample Attributes 

Metals  
(EPA Method 7471A)a  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample  
Depth  
(ft bgs) Mercury 

609353 105-BH-1-0-S   E 0 0.412 
609353 105-BH-1-2-S   E 2 4.7 
609353 105-BH-1-4-S   E 4 0.0477  
609353 105-BH-2-0-S   E 0 0.132   
609353 105-BH-2-2-S   E 2 0.274 
609353 105-BH-2-4-S   E 4 0.00687 
609353 105-BH-3-0-S   E 0 0.0157  
609353 105-BH-3-2-S   E 2 0.00788 
609353 105-BH-3-4-S   E 4 ND (0.00247)  
609353 105-BH-3-4-SD  E 4 ND (0.0025)   
609353 105-BH-4-0-S   E 0 0.0109  
609353 105-BH-4-2-S   E 2 ND (0.00239)  
609353 105-BH-4-4-S   E 4 ND (0.00243)  
609353 105-BH-5-0-S   E 0 0.021   
609353 105-BH-5-2-S   E 2 0.00609 
609353 105-BH-5-4-S   E 4 0.0281  
609353 105-BH-6-0-S   E 0 0.0166  
609353 105-BH-6-2-S   E 2 0.00699 
609353 105-BH-6-4-S   E 4 ND (0.00245)  
609352 105-BH-7-0-S   E 0 0.012   
609352 105-BH-7-2-S   E 2 0.00822 
609352 105-BH-7-4-S   E 4 ND (0.00248)  
609352 105-BH-8-0-S   E 0 0.0116  
609352 105-BH-8-2-S   E 2 0.0295  
609352 105-BH-8-4-S   E 4 0.00307 
609352 105-BH-9-0-S   E 0 0.0104  
609352 105-BH-9-2-S   E 2 0.0132  
609352 105-BH-9-4-S   E 4 ND (0.00241)  
609352 105-BH-9-4-SD  E 4 ND (0.00244)  
609352 105-BH-10-0-S  E 0 0.0114  
609352 105-BH-10-2-S  E 2 0.00876 
609352 105-BH-10-4-S  E 4 0.00298 
609352 105-BH-11-0-S  E 0 0.0117  
609352 105-BH-11-2-S  E 2 0.00259 
609352 105-BH-11-4-S  E 4 0.0028 
609352 105-BH-12-0-S  E 0 0.0129  
609352 105-BH-12-2-S  E 2 0.00807 
609352 105-BH-12-4-S  E 4 0.00359 
609354 105-BH-13-0-S  E 0 0.01 
609354 105-BH-13-2-S  E 2 0.0141  

Background Concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 



AL/6-06/WP/SNL06:R5856-E.doc  840857.06.06  06/12/06 8:38 AM E-6

Table E-2 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Data Set Excluded from the Limited Risk Assessment 
 

Sample Attributes 

Metals  
(EPA Method 7471A)a  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample  
Depth  
(ft bgs) Mercury 

609354 105-BH-13-4-S  E 4 ND (0.00241)  
609354 105-BH-14-0-S  E 0 0.007 
609354 105-BH-14-2-S  E 2 0.0055 
609354 105-BH-14-4-S  E 4 0.00341 
609358 105-BH-16-0-S  F 0 0.0228  
609358 105-BH-16-2-S  F 2 0.0216  
609358 105-BH-16-4-S  F 4 0.00684 
609358 105-BH-16-8-S  F 8 0.00296 
609360 105-BH-18-0-S  F 0 0.0371  
609360 105-BH-18-2-S  F 2 0.00527 
609360 105-BH-18-4-S  F 4 0.00393 
609360 105-BH-18-8-S  F 8 ND (0.00248)  
609362 105-BH-19-0-S  F 0 0.0201  
609362 105-BH-19-2-S  F 2 0.00333 
609362 105-BH-19-4-S  F 4 ND (0.00246)  
609362 105-BH-19-8-S  F 8 0.173 
609365 105-BH-20-0-S  F 0 0.0161  
609365 105-BH-20-2-S  F 2 0.00316 
609365 105-BH-20-4-S  F 4 0.011   
609365 105-BH-20-8-S  F 8 0.00299 
609371 105-BH-21-0-S  F 0 0.125   
609371 105-BH-21-2-S  F 2 ND (0.00235)  
609371 105-BH-21-2-SD F 2 0.0163  
609371 105-BH-21-4-S  F 8 0.0039 
609371 105-BH-21-8-S  F 8 0.00631 
609373 105-BH-22-0-S  F 0 0.0119  
609373 105-BH-22-2-S  F 2 0.0178  
609373 105-BH-22-4-S  F 4 0.00341 
609373 105-BH-22-8-S  F 8 0.00341 
609351 105-BH-23-0-S  D 0 6.87
609351 105-BH-23-2-S  D 2 0.0172  
609351 105-BH-23-4-S  D 4 0.029   
609351 105-BH-23-6-S  D 6 0.0158  
609351 105-BH-23-8-S  D 8 0.0163  
609375 105-BH-24-0-S  F 0 0.0335  
609375 105-BH-24-2-S  F 2 0.012 J  
609375 105-BH-24-4-S  F 4 0.00371 J 
609375 105-BH-24-8-S  F 8 0.00578 J 
609377 105-BH-25-0-S  F 0 0.00636 J 
609377 105-BH-25-2-S  F 2 ND (0.00245)  

Background Concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table E-2 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Data Set Excluded from the Limited Risk Assessment 
 

Sample Attributes 

Metals  
(EPA Method 7471A)a  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample  
Depth  
(ft bgs) Mercury 

609377 105-BH-25-4-S  F 4 0.00577 J 
609377 105-BH-25-8-S  F 8 ND (0.00247)  
609379 105-BH-26-0-S  F 0 0.00671 
609379 105-BH-26-2-S  F 2 0.0134  
609379 105-BH-26-4-S  F 4 ND (0.00242)  
609379 105-BH-26-4-SD F 4 ND (0.0024)   
609379 105-BH-26-8-S  F 8 ND (0.00249)  
609381 105-BH-27-0-S  F 0 0.0168  
609381 105-BH-27-2-S  F 2 0.00601 
609381 105-BH-27-4-S  F 4 ND (0.00247)  
609381 105-BH-27-8-S  F 8 0.00318 
609354 105-BH-28-0-S  E 0 0.0113  
609354 105-BH-28-2-S  E 2 0.00642 
609354 105-BH-28-4-S  E 4 0.00857 
609358 105-BH-30-0-S  F 0 0.0232  
609358 105-BH-30-2-S  F 2 0.0182  
609358 105-BH-30-4-S  F 4 0.0142  
609358 105-BH-30-4-SD F 4 0.00552 
609358 105-BH-30-8-S  F 8 ND (0.00234)  
609360 105-BH-32-0-S  F 0 0.2  
609360 105-BH-32-2-S  F 2 0.0196  
609360 105-BH-32-4-S  F 4 0.0104  
609360 105-BH-32-8-S  F 8 0.00721 
609362 105-BH-33-0-S  F 0 0.0185  
609362 105-BH-33-2-S  F 2 0.0104  
609362 105-BH-33-4-S  F 4 ND (0.00244)  
609362 105-BH-33-8-S  F 8 ND (0.00241)  
609365 105-BH-34-0-S  F 0 0.128   
609365 105-BH-34-2-S  F 2 0.0544  
609365 105-BH-34-4-S  F 4 0.00307 
609365 105-BH-34-4-SD F 4 0.0116  
609365 105-BH-34-8-S  F 8 0.00314 
609371 105-BH-35-0-S  F 0 1.09
609371 105-BH-35-2-S  F 2 0.0115  
609371 105-BH-35-4-S  F 4 0.00666 
609371 105-BH-35-8-S  F 8 ND (0.00233)  
609351 105-BH-36-0-S  D 0 0.596 
609351 105-BH-36-2-S  D 2 0.0345  
609351 105-BH-36-4-S  D 4 0.0194  
609351 105-BH-36-6-S  D 6 0.0322  

Background Concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table E-2 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Data Set Excluded from the Limited Risk Assessment 
 

Sample Attributes 

Metals  
(EPA Method 7471A)a  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample  
Depth  
(ft bgs) Mercury 

609351 105-BH-36-8-S  D 8 0.0264  
609374 105-BH-37-0-S  F 0 0.935 
609374 105-BH-37-2-S  F 2 0.015   
609374 105-BH-37-4-S  F 4 0.00942 
609374 105-BH-37-8-S  F 8 ND (0.00231)  
609375 105-BH-38-0-S  F 0 0.0897  
609375 105-BH-38-2-S  F 2 0.0115 J 
609375 105-BH-38-4-S  F 4 0.0058 J 
609375 105-BH-38-4-SD F 4 0.0042 J 
609375 105-BH-38-8-S  F 8 0.0117 J 
609377 105-BH-39-0-S  F 0 0.00659 J 
609377 105-BH-39-2-S  F 2 0.00289 J 
609377 105-BH-39-4-S  F 4 ND (0.00243)  
609377 105-BH-39-8-S  F 8 0.00367 J 
609379 105-BH-40-0-S  F 0 0.00415 J 
609379 105-BH-40-2-S  F 2 0.0107  
609379 105-BH-40-4-S  F 4 0.00303 
609379 105-BH-40-8-S  F 8 ND (0.00237)  
609381 105-BH-41-0-S  F 0 0.028   
609381 105-BH-41-2-S  F 2 0.00364 
609381 105-BH-41-4-S  F 4 0.003 
609381 105-BH-41-8-S  F 8 0.00305 
609354 105-BH-42-0-S  E 0 0.0156  
609354 105-BH-42-2-S  E 2 0.00589 
609354 105-BH-42-4-S  E 4 ND (0.00236)  
609358 105-BH-45-0-S  F 0 0.767 
609358 105-BH-45-2-S  F 2 0.0239  
609358 105-BH-45-4-S  F 4 0.00988 
609358 105-BH-45-8-S  F 8 0.00575 
609360 105-BH-47-0-S  F 0 4.15
609360 105-BH-47-2-S  F 2 0.0156  
609360 105-BH-47-4-S  F 4 0.00493 
609360 105-BH-47-8-S  F 8 0.00818 
609362 105-BH-48-0-S  F 0 0.0488  
609362 105-BH-48-2-S  F 2 0.0107  
609362 105-BH-48-2-SD F 2 0.0117  
609362 105-BH-48-4-S  F 4 0.00724 
609362 105-BH-48-8-S  F 8 ND (0.00241)  
609365 105-BH-49-0-S  F 0 0.36
609365 105-BH-49-2-S  F 2 0.0151  

Background Concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table E-2 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Data Set Excluded from the Limited Risk Assessment 
 

Sample Attributes 

Metals  
(EPA Method 7471A)a  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample  
Depth  
(ft bgs) Mercury 

609365 105-BH-49-4-S  F 4 0.00607 
609365 105-BH-49-8-S  F 8 ND (0.00238)  
609371 105-BH-50-0-S  F 0 0.00894 
609371 105-BH-50-2-S  F 2 0.0184  
609371 105-BH-50-4-S  F 4 0.00436 
609371 105-BH-50-8-S  F 8 0.00357 
609351 105-BH-51-0-S  D 0 3.95
609351 105-BH-51-2-S  D 2 0.0824  
609351 105-BH-51-4-S  D 4 0.0176  
609351 105-BH-51-6-S  D 6 0.0183  
609351 105-BH-51-8-S  D 8 0.0874  
609374 105-BH-52-0-S  F 0 0.85
609374 105-BH-52-2-S  F 2 0.0124  
609374 105-BH-52-4-S  F 4 0.0044 
609374 105-BH-52-8-S  F 8 ND (0.00235)  
609351 105-BH-53-0-S  D 0 0.0341  
609351 105-BH-53-2-S  D 2 0.0166  
609351 105-BH-53-4-S  D 4 0.0237  
609351 105-BH-53-6-S  D 6 0.014   
609351 105-BH-53-8-S  D 8 0.0155  
609377 105-BH-54-0-S  F 0 0.00877 J 
609377 105-BH-54-2-S  F 2 0.00746 J 
609377 105-BH-54-4-S  F 4 0.00587 J 
609377 105-BH-54-8-S  F 8 0.00252 J 
609379 105-BH-55-0-S  F 0 0.00633 
609379 105-BH-55-2-S  F 2 0.0136  
609379 105-BH-55-4-S  F 4 ND (0.00242)  
609379 105-BH-55-8-S  F 8 0.00498 
609381 105-BH-56-0-S  F 0 0.0253  
609381 105-BH-56-2-S  F 2 0.0196  
609381 105-BH-56-4-S  F 4 ND (0.00241)  
609381 105-BH-56-8-S  F 8 ND (0.0025)   
609354 105-BH-57-0-S  E 0 0.0328  
609354 105-BH-57-2-S  E 2 0.0106  
609354 105-BH-57-4-S  E 4 0.0035 
609358 105-BH-60-0-S  F 0 0.401 
609358 105-BH-60-2-S  F 2 0.156 
609358 105-BH-60-4-S  F 4 0.00535 
609358 105-BH-60-8-S  F 8 ND (0.00242)  
609360 105-BH-62-0-S  F 0 3.62

Background Concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table E-2 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Data Set Excluded from the Limited Risk Assessment 
 

Sample Attributes 

Metals  
(EPA Method 7471A)a  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample  
Depth  
(ft bgs) Mercury 

609360 105-BH-62-2-S  F 2 0.0128  
609360 105-BH-62-4-S  F 4 0.00527 
609360 105-BH-62-8-S  F 8 ND (0.00243)  
609362 105-BH-63-0-S  F 0 0.0262  
609362 105-BH-63-2-S  F 2 0.0129  
609362 105-BH-63-4-S  F 4 0.00797 
609362 105-BH-63-8-S  F 8 0.00458 
609364 105-BH-64-0-S  F 0 0.393 
609364 105-BH-64-2-S  F 2 0.0106  
609364 105-BH-64-4-S  F 4 0.00884 
609364 105-BH-64-4-SD F 4 0.0168  
609364 105-BH-64-8-S  F 8 0.00323 
609371 105-BH-65-0-S  F 0 0.162   
609371 105-BH-65-2-S  F 2 0.0114  
609371 105-BH-65-4-S  F 4 ND (0.00242)  
609371 105-BH-65-8-S  F 8 0.00434 
609349 105-BH-66-0-S  D 0 0.144 J 
609349 105-BH-66-2-S  D 2 0.0143 J 
609349 105-BH-66-4-S  D 4 0.0487  
609349 105-BH-66-4-SD D 4 0.00464 J 
609349 105-BH-66-6-S  D 6 ND (0.00237)  
609349 105-BH-66-8-S  D 8 ND (0.00243)  
609374 105-BH-67-0-S  F 0 0.0377  
609374 105-BH-67-2-S  F 2 0.0135  
609374 105-BH-67-4-S  F 4 0.00601 
609374 105-BH-67-8-S  F 8 0.00383 
609375 105-BH-68-0-S  F 0 0.0118 J 
609375 105-BH-68-2-S  F 2 ND (0.00236)  
609375 105-BH-68-4-S  F 4 0.0142  
609375 105-BH-68-8-S  F 8 ND (0.00236)  
609377 105-BH-69-0-S  F 0 0.0404 J 
609377 105-BH-69-2-S  F 2 0.00879 J 
609377 105-BH-69-2-SD F 2 0.0241 J 
609377 105-BH-69-4-S  F 4 0.00781 
609377 105-BH-69-8-S  F 8 ND (0.00243)  
609379 105-BH-70-0-S  F 0 0.0133  
609379 105-BH-70-2-S  F 2 0.0137  
609379 105-BH-70-4-S  F 4 ND (0.00238)  
609379 105-BH-70-8-S  F 8 0.00259 
609381 105-BH-71-0-S  F 0 0.0216  

Background Concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table E-2 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Data Set Excluded from the Limited Risk Assessment 
 

Sample Attributes 

Metals  
(EPA Method 7471A)a  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample  
Depth  
(ft bgs) Mercury 

609381 105-BH-71-2-S  F 2 0.00265 
609381 105-BH-71-4-S  F 4 0.00388 
609381 105-BH-71-8-S  F 8 0.00322 
609354 105-BH-72-0-S  E 0 0.0914  
609354 105-BH-72-2-S  E 2 0.0284  
609354 105-BH-72-2-SD E 2 0.0122  
609354 105-BH-72-4-S  E 4 0.00311 
609359 105-BH-76-0-S  F 0 0.0102  
609359 105-BH-76-2-S  F 2 ND (0.00237)  
609359 105-BH-76-4-S  F 4 0.00887 
609359 105-BH-76-8-S  F 8 0.00435 
609361 105-BH-78-0-S  F 0 0.0234  
609361 105-BH-78-2-S  F 2 0.0198  
609361 105-BH-78-2-SD F 2 0.0051 
609361 105-BH-78-4-S  F 4 0.00459 
609361 105-BH-78-8-S  F 8 0.0077 
609363 105-BH-79-0-S  F 0 0.0129  
609363 105-BH-79-2-S  F 2 0.014   
609364 105-BH-80-0-S  F 0 0.0185  
609364 105-BH-80-2-S  F 2 0.0168  
609364 105-BH-80-4-S  F 4 0.00524 
609364 105-BH-80-8-S  F 8 0.00528 
609372 105-BH-81-0-S  F 0 0.00677 
609372 105-BH-81-2-S  F 2 0.00951 
609372 105-BH-81-4-S  F 4 0.00708 
609372 105-BH-81-8-S  F 8 0.00338 
609373 105-BH-82-0-S  F 0 0.013   
609373 105-BH-82-2-S  F 2 0.0125  
609373 105-BH-82-4-S  F 4 0.0116  
609373 105-BH-82-8-S  F 8 0.00258 
609374 105-BH-83-0-S  F 0 0.0159  
609374 105-BH-83-2-S  F 2 0.0137  
609374 105-BH-83-4-S  F 4 0.0128  
609374 105-BH-83-4-SD F 4 0.0164  
609374 105-BH-83-8-S  F 8 ND (0.00241)  
609376 105-BH-84-0-S  F 0 0.00714 J 
609376 105-BH-84-2-S  F 2 0.0161  
609376 105-BH-84-4-S  F 4 0.0132  
609376 105-BH-84-8-S  F 8 ND (0.0025)   
609378 105-BH-85-0-S  F 0 0.0102 J 

Background Concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table E-2 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Data Set Excluded from the Limited Risk Assessment 
 

Sample Attributes 

Metals  
(EPA Method 7471A)a  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample  
Depth  
(ft bgs) Mercury 

609378 105-BH-85-2-S  F 2 0.0242  
609378 105-BH-85-4-S  F 4 0.00721 J 
609378 105-BH-85-8-S  F 8 ND (0.00232)  
609380 105-BH-86-0-S  F 0 0.00616 
609380 105-BH-86-2-S  F 2 0.0153  
609380 105-BH-86-2-SD F 2 0.00725 
609380 105-BH-86-4-S  F 4 0.00435 
609380 105-BH-86-8-S  F 8 ND (0.00238)  
609382 105-BH-87-0-S  F 0 0.00599 
609382 105-BH-87-2-S  F 2 0.00571 
609382 105-BH-87-4-S  F 4 ND (0.00234)  
609382 105-BH-87-8-S  F 8 0.0234  
609355 105-BH-88-0-S  E 0 0.126   
609355 105-BH-88-2-S  E 2 0.0174  
609355 105-BH-88-4-S  E 4 0.00485 
609359 105-BH-91-0-S  F 0 0.013   
609359 105-BH-91-2-S  F 2 0.00315 
609359 105-BH-91-4-S  F 4 0.00312 
609359 105-BH-91-8-S  F 8 ND (0.00244)  
609361 105-BH-93-0-S  F 0 0.0276  
609361 105-BH-93-2-S  F 2 0.0206  
609361 105-BH-93-4-S  F 4 0.00616 
609361 105-BH-93-8-S  F 8 0.00362 
609363 105-BH-94-0-S  F 0 0.0144  
609363 105-BH-94-2-S  F 2 0.0142  
609363 105-BH-94-4-S  F 4 0.0132  
609363 105-BH-94-8-S  F 8 ND (0.00247)  
609364 105-BH-95-0-S  F 0 0.0396  
609364 105-BH-95-2-S  F 2 0.00882 
609364 105-BH-95-4-S  F 4 0.00283 
609364 105-BH-95-8-S  F 8 ND (0.00241)  
609372 105-BH-96-0-S  F 0 0.00883 
609372 105-BH-96-2-S  F 2 0.0175  
609372 105-BH-96-4-S  F 4 0.00436 
609372 105-BH-96-8-S  F 8 0.00261 
609373 105-BH-97-0-S  F 0 0.00954 
609373 105-BH-97-2-S  F 2 0.0146  
609373 105-BH-97-4-S  F 4 0.00451 
609373 105-BH-97-8-S  F 8 ND (0.00248)  
609374 105-BH-98-0-S  F 0 0.0644  

Background Concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table E-2 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Data Set Excluded from the Limited Risk Assessment 
 

Sample Attributes 

Metals  
(EPA Method 7471A)a  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample  
Depth  
(ft bgs) Mercury 

609374 105-BH-98-2-S  F 2 0.00843 
609374 105-BH-98-2-SD F 2 0.0246  
609374 105-BH-98-4-S  F 4 ND (0.0025)   
609374 105-BH-98-8-S  F 8 ND (0.00246)  
609376 105-BH-99-0-S  F 0 0.0219  
609376 105-BH-99-2-S  F 2 0.00874 J 
609376 105-BH-99-4-S  F 4 0.0123 J  
609376 105-BH-99-8-S  F 8 ND (0.00234)  
609378 105-BH-100-0-S F 0 0.00646 J 
609378 105-BH-100-2-S F 2 0.00475 J 
609378 105-BH-100-4-S F 4 0.0393  
609378 105-BH-100-4-SD   F 4 0.00624 J 
609378 105-BH-100-8-S F 8 ND (0.00243)  
609380 105-BH-101-0-S F 0 0.00429 
609380 105-BH-101-2-S F 2 ND (0.00242)  
609380 105-BH-101-4-S F 4 0.00654 
609380 105-BH-101-8-S F 8 0.00484 
609382 105-BH-102-0-S F 0 0.0128  
609382 105-BH-102-2-S F 2 0.00524 
609382 105-BH-102-4-S F 4 0.00829 
609382 105-BH-102-8-S F 8 0.0052 
609355 105-BH-103-0-S E 0 0.117   
609355 105-BH-103-2-S E 2 0.0133  
609355 105-BH-103-4-S E 4 0.00954 
609355 105-BH-103-4-SD   E 4 0.006 
609359 105-BH-106-0-S F 0 0.04 
609359 105-BH-106-2-S F 2 0.135 
609359 105-BH-106-4-S F 4 0.00459 
609359 105-BH-106-8-S F 8 ND (0.00248)  
609361 105-BH-108-0-S F 0 0.0418  
609361 105-BH-108-2-S F 2 0.014   
609361 105-BH-108-4-S F 4 0.0105  
609361 105-BH-108-8-S F 8 ND (0.00236)  
609363 105-BH-109-0-S F 0 0.0584  
609363 105-BH-109-2-S F 2 ND (0.00244)  
609363 105-BH-109-2-SD   F 2 ND (0.0025)   
609363 105-BH-109-4-S F 4 ND (0.00244)  
609363 105-BH-109-8-S F 8 ND (0.00246)  
609364 105-BH-110-0-S F 0 0.0552  
609364 105-BH-110-2-S F 2 0.0105  

Background Concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table E-2 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Data Set Excluded from the Limited Risk Assessment 
 

Sample Attributes 

Metals  
(EPA Method 7471A)a  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample  
Depth  
(ft bgs) Mercury 

609364 105-BH-110-4-S F 4 0.00518 
609364 105-BH-110-8-S F 8 0.00639 
609372 105-BH-111-0-S F 0 0.00967 
609372 105-BH-111-2-S F 2 0.00887 
609372 105-BH-111-4-S F 4 0.0153  
609372 105-BH-111-8-S F 8 ND (0.00244)  
609373 105-BH-112-0-S F 0 0.0115  
609373 105-BH-112-2-S F 2 0.0105  
609373 105-BH-112-4-S F 4 0.00255 
609373 105-BH-112-8-S F 8 ND (0.00235)  
609373 105-BH-113-0-S F 0 0.024   
609373 105-BH-113-2-S F 2 0.0166  
609373 105-BH-113-4-S F 4 0.00479 
609373 105-BH-113-8-S F 8 ND (0.00245)  
609376 105-BH-114-0-S F 0 0.0433  
609376 105-BH-114-2-S F 2 ND (0.00232)  
609376 105-BH-114-2-SD   F 2 0.00264 J 
609376 105-BH-114-4-S F 4 0.0108 J 
609376 105-BH-114-8-S F 8 0.00334 J 
609378 105-BH-115-0-S F 0 0.00249 J 
609378 105-BH-115-2-S F 2 0.00956 J 
609378 105-BH-115-4-S F 4 0.00716 J 
609378 105-BH-115-8-S F 8 ND (0.00245)  
609380 105-BH-116-0-S F 0 0.0496  
609380 105-BH-116-2-S F 2 0.0126  
609380 105-BH-116-4-S F 4 0.00463 
609380 105-BH-116-8-S F 8 ND (0.00243)  
609382 105-BH-117-0-S F 0 0.0091 
609382 105-BH-117-2-S F 2 0.0142  
609382 105-BH-117-4-S F 4 0.00788 
609382 105-BH-117-8-S F 8 0.00497 
609355 105-BH-118-0-S E 0 0.0615  
609355 105-BH-118-2-S E 2 0.0198  
609355 105-BH-118-4-S E 4 0.00574 
609357 105-BH-120-0-S E 0 0.407 
609357 105-BH-120-2-S E 2 0.364 
609357 105-BH-120-2-SD   E 2 8.6 
609357 105-BH-120-4-S E 4 0.0111  
609357 105-BH-121-0-S E 0 0.155   
609357 105-BH-121-2-S E 2 0.00958 

Background Concentration (surface/subsurface)c <0.25/<0.1 

Refer to footnotes at end of table. 
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Table E-2 (Continued) 
SWMU 105, Mercury Spill (Building 6536) 

Data Set Excluded from the Limited Risk Assessment 
 

Sample Attributes 

Metals  
(EPA Method 7471A)a  

(mg/kg) 

Record 
Numberb ER Sample ID 

Sample 
Collection 

Area 

Sample  
Depth  
(ft bgs) Mercury 

609357 105-BH-121-4-S E 4 0.00274 
609355 105-BH-131-4-S E 4 ND (0.00234)  
609357 105-BH-122-0-S E 0 0.0973  
609357 105-BH-122-2-S E 2 0.0089 
609357 105-BH-122-4-S E 4 0.00479 
609356 105-BH-123-0-S E 0 0.0575  
609356 105-BH-123-2-S E 2 0.00988 
609356 105-BH-123-4-S E 4 0.00826 
609356 105-BH-124-0-S E 0 0.0227  
609356 105-BH-124-2-S E 2 0.0101  
609356 105-BH-124-4-S E 4 0.00807 
609356 105-BH-125-0-S E 0 0.00296 
609356 105-BH-125-2-S E 2 0.00801 
609356 105-BH-125-4-S E 4 0.0252  
609356 105-BH-126-0-S E 0 2.39
609356 105-BH-126-2-S E 2 0.0501  
609356 105-BH-126-4-S E 4 0.0114  
609356 105-BH-127-0-S E 0 6.97
609356 105-BH-127-2-S E 2 1.53
609356 105-BH-127-4-S E 4 0.0122  
609356 105-BH-127-4-SD   E 4 0.89
609356 105-BH-128-0-S E 0 0.371 
609356 105-BH-128-2-S E 2 0.16
609356 105-BH-128-4-S E 4 0.026   
609356 105-BH-129-0-S E 0 0.0631  
609356 105-BH-129-2-S E 2 0.054   
609356 105-BH-129-4-S E 4 0.00481 
609355 105-BH-130-0-S E 0 0.138   
609355 105-BH-130-2-S E 2 0.832 
609355 105-BH-130-4-S E 4 0.00603 
609355 105-BH-131-0-S E 0 0.0843  
609355 105-BH-131-2-S E 2 0.0184  
609355 105-BH-131-2-SD   E 2 0.00963 
609355 105-BH-132-0-S E 0 0.129   
609355 105-BH-132-2-S E 2 1.77
609355 105-BH-132-4-S E 4 0.00738 

Background Concentration (surface/subsurface)c <0.25/<0.1 

Note:  Values in bold exceed background concentration limit or have MDLs that exceed 
background concentration limit. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
cDinwiddie September 1997. 
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Table E-2 (Concluded) 
SWMU 105, Mercury Spill (Building 6536) 

Data Set Excluded from the Limited Risk Assessment 
 

BH = Borehole. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
J = Estimated concentration. 
J ( ) = The reported value is greater than or equal to the MDL but is less than the practical 

quantitation limit, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
ND ( )  = Not detected above the MDL, shown in parentheses. 
S = Soil sample. 
SD = Duplicate soil sample. 
-- = Not applicable. 
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